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Abstract

The role of siblings (N = 50) in the display of physical and relational aggression among peers during early childhood was
explored. Specifically, sibling pairs' rates of physical and relational aggression were assessed in their independent social contexts.
Findings indicated low to moderate levels of intercorrelation between physical and relational aggression and moderate levels of
stability for both physical and relational aggression across an academic year. Observations revealed that older sisters were more
relationally aggressive than older brothers, whereas older brothers were more physically aggressive than older sisters. Older
siblings directed more aggressive behavior to same-sex peers than did their younger siblings. Older sibling's relational aggression
predicted younger sibling's use of relational aggression towards peers. In addition, older sibling's physical aggression predicted
younger sibling's physical aggression with peers. This study reveals the importance of a multi-contextual approach (i.e., school and
family influences) in understanding the development of aggression and in providing a guide for future interventions.
© 2006 Elsevier Inc. All rights reserved.
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1. Introduction

Recent investigations have demonstrated the necessity of assessing relational forms of aggression to understand the
social development of girls (see Crick & Zahn-Waxler, 2003). Although great strides have been made in this area,
relatively little attention has been given to the identification of factors such as family relationships, that contribute to the
development and maintenance of children's relationally aggressive behavior patterns. The role of siblings has been
particularly neglected (cf. Stauffacher &DeHart, 2005). Alternatively, although numerous studies have been conducted
on the socializing influence of siblings for children's aggressive behavior, these studies have primarily focused on
physical forms of aggression and the influence of brothers (e.g., Deater-Deckard, Dunn, & Lussier, 2002; Martin &
Ross, 1995). Compounding these limitations, current prevailing theories of the development of aggression depict the
behavioral problems of girls as low in frequency until the onset of adolescence (Keenan & Shaw, 1997; Silverthorn
& Frick, 1999). Due to these empirical and theoretical shortcomings, we currently know little about aggressive girls,
and we particularly lack knowledge of young girls' behavior problems. Given the negative risk status typically
⁎ Corresponding author. Tel.: +1 716 645 3650x214.
E-mail address: jostrov@buffalo.edu (J.M. Ostrov).

0193-3973/$ - see front matter © 2006 Elsevier Inc. All rights reserved.
doi:10.1016/j.appdev.2006.02.005

mailto:jostrov@buffalo.edu
http://dx.doi.org/10.1016/j.appdev.2006.02.005


242 J.M. Ostrov et al. / Applied Developmental Psychology 27 (2006) 241–253
associated with aggression and given the numerous advantages afforded by early intervention, this lack of knowledge
is significant. These limitations are addressed in the present research through the systematic study of the influence of
siblings on the promotion of both relational and physical forms of aggression among peers at school.

Researchers recently have begun to systematically identify and study the behavioral problems of girls. This work
has been based on the premise that it is time to “suspend our acceptance of the mythology of more benign childhoods
for girls” (Zahn-Waxler, 1993, p. 84) and instead strive for greater gender balance in our investigation and
understanding of children's aggressive behavior problems (Crick & Rose, 2000). Consonant with this goal, relational
forms of aggression have been identified recently that have been shown to be more characteristic of girls than the
physical forms of aggression that have captured the majority of previous empirical and theoretical efforts (for a review
see Crick et al., 1999). In contrast to physical aggression, in which physical damage or the threat of physical damage
serves as the agent of harm, relational aggression includes behaviors in which damage to relationships or the threat of
damage to relationships serves as the vehicle of harm (Crick & Grotpeter, 1995). Relational aggression includes both
direct and indirect acts, such as threatening to end a friendship unless a friend complies with a request, using social
exclusion (both verbally: “You can't play with us” or nonverbally: blocking entry to a playhouse) and the “silent
treatment” as retaliatory behaviors or to gain a desired scarce resource, and spreading false rumors to encourage peers
to reject a classmate. Findings from numerous studies provide evidence to support the harmful, damaging nature of
relationally aggressive acts. Individuals of various ages (i.e., from preschool to young adulthood) describe relationally
aggressive behaviors as hostile, hurtful, emotionally distressing, and often enacted in anger (Crick, 1995; Crick,
Bigbee, & Howes, 1996; Crick, Ostrov, Appleyard, Jansen, & Casas, 2004; French, Jansen, & Pidada, 2002; Galen &
Underwood, 1997; Morales, Crick, Werner, & Schellin, 2002). Additionally, studies of children and adolescents who
are the frequent targets of relational aggression indicate that relational victimization is associated with serious
concurrent and future social–psychological adjustment problems including peer rejection, symptoms of depression/
anxiety, loneliness, and impulsivity (for a review see Crick et al., 2001). Taken together, these studies demonstrate that
relational aggression is a highly salient and harmful aspect of many children's daily experiences, one that is both
viewed and experienced by children as hurtful and “aggressive”.

1.1. Siblings and physical aggression

Brothers and sisters are children's most frequent companions (McHale & Crouter, 1996) and, for many children,
they provide the first opportunities to interact with others who are similar in age (Dunn, 1993). Siblings provide a
rich context for socialization, one that has been shown to be distinct from that offered by parents. For example, in a
series of studies, Bank and colleagues (e.g., Bank, Patterson, & Reid, 1996) have demonstrated that features of the
sibling relationship significantly predict future sibling well-being even after the influence of parents has been taken
into account. According to social learning and coercion theories, older siblings provide their younger brothers and
sisters with modeling and “training” in the use of social behaviors, including aggression (Bandura, 1973;
MacDonald & Parke, 1984; Parke, MacDonald, Beitel, & Bhavnagri, 1988; Patterson, 1986; Putallaz, 1987).

Evidence from numerous studies supports the premises of these theories by demonstrating the importance of
the sibling context for the promotion of children's physically aggressive behavior. Research has shown that
sibling interactions are often characterized by relatively high levels of physical aggression and conflict during
childhood, which is not surprising given the closed field or involuntary nature of these close relationships
(Abramovich, Corter, Peplar, & Stanhope, 1986; Aguilar, O'Brien, August, Aoun, & Hektner, 2001; Baskett &
Johnson, 1982; Berndt & Bulliet, 1985; DeHart, 1999; Furman & Buhrmester, 1992). In fact, levels of conflict
and aggression among siblings often exceed those found within the peer context (DeHart, 1999). Thus, sibling
interactions may offer children frequent opportunities to observe and learn about aggression. Further,
observational studies of sibling interactions have revealed that children who exhibit physical aggression are
relatively likely to have brothers or sisters who also exhibit physically aggressive behaviors (e.g., Beardsall,
1986; Brody, Stoneman, & Burke, 1987; Dunn & Munn, 1986; Patterson, 1982; Pike, Reiss, Hetherington, and
Plomin, 1996). Additionally, longitudinal research has documented that one sibling's use of physical aggression
significantly predicts the other sibling's future use of physical aggression (e.g., Dunn & Munn, 1986) and that
this association holds even over the course of a decade (Compton, Snyder, Schrepferman, Bank, & Shortt,
2003). These investigations provide substantial support for Patterson's (1986) view of sibling influences as a
“training ground” for the learning of aggression.
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1.2. Siblings and relational aggression

Findings from four initial studies suggest that the assessment of the role of siblings in the learning of relational
aggressionmay be a fruitful avenue of inquiry. In one study, relational aggression was observed to occur more often during
the interactions of preschoolers and their siblings than preschoolers' interactions with their friends during two separate
semi-structured home-based play sessions (Stauffacher & DeHart, 2005). In another study, school-aged children and their
siblings were asked to describe, in an open-ended manner, the types of mean (i.e., aggressive) things they did to their
brothers and sisters (O'Brien & Crick, 2003). Analyses revealed that relational aggression was cited significantly more
often than other forms of common aggressive behaviors (e.g., physical aggression, verbal insults) as the hostile strategy of
choice in sibling interactions. In the third study, school-aged (i.e., grades 3 to 6) boys' relational aggression with siblings,
but not girls', was found to be predictive of children's peer status at school, beyondwhatwas attributable to the child's peer-
directed aggression alone (Lockwood, 2002). Finally, researchwith a large sample of adolescent sibling dyads revealed that
relational aggression between the siblings was associated with key indices of relationship quality (i.e., intimacy and
negativity; Updegraff, Thayer, Whiteman, Denning, & McHale, 2005). These initial studies have provided evidence that
the sibling relationship may be a salient context for transmitting relational aggression in the home environment.

1.3. Transmission of aggression from sibling to peer relationships

One of themost serious consequences of sibling aggression is that children often carry these behaviors into new social
contexts, particularly the peer group at school. According to prevailing theories of the role of family interactions in
children's social development (i.e., social learning perspectives, attachment theory, coercion theory; Parke & Buriel,
1998; Patterson, 1982; Sroufe & Fleeson, 1986), children learn particular behaviors and relational styles within family
relationships and then generalize what they have learned to friends and peers. Consistent with this perspective, relatively
high levels of sibling physical aggression have been shown to significantly predict relatively high levels of physical
aggression at school with classmates (e.g., Duncan, 1999; MacKinnon-Lewis, Starnes, Volling, & Johnson, 1997). This
is highly problematic given that peer aggression has been shown in hundreds of studies to portend a variety of significant
developmental risks for children starting at an early age (for a review see Coie & Dodge, 1998). Due to the seriousness
of this issue and its implications for prevention and intervention efforts, studies of sibling influence on children's use of
peer-directed aggression have increased significantly in the past decade. Despite great accomplishments in this area, one
limitation has been the neglect of the role of siblings in peer-directed relational forms of aggression. That is, we currently
do not understand why having an older aggressive sibling or how the sibling relationship may affect the display of
aggressive behavior among peers at school. Research on this topic is sorely needed if we are to move beyond current
studies of the correlates and consequences of relational aggression toward the development of theories and an empirical
knowledge base of the etiology of relational aggression. Thus, the central purpose of the present study was to explore the
association between sibling status and peer-directed relational aggression at school during early childhood. Given that
the current study was an exploratory investigation, we compared relational and physical aggression in their separate peer
contexts. Future research studies are needed to assess the amount of relational and physical aggression that occurs
between siblings in the home environment and how that behavior may predict peer-directed behavior.

Although sibling studies have varied considerably in the age gap targeted between older and younger siblings, past
studies have shown that siblings who are relatively close in age have significantly more influence on each others'
aggressive behavior than siblings who are relatively distant in age (e.g., Felson & Russo, 1988). In addition, Aguilar et
al. (2001) compared sibling pairs whose age differed by 1–3 years with siblings whose age differed by 4–6 years and
found that those with closer birth spacing exhibited significantly higher levels of physical aggression and conflict in
their semi-structured task. Based on this evidence, the sibling pairs in the present research were closely spaced in terms
of age (i.e., 1–3 year age gap) to maximize the possibility of observing the association between older and younger
sibling's relational aggression with their peers.

1.4. Relational aggression during early childhood

Preschoolers were targeted in the present research for several reasons. First, early childhood is the developmental
period when sibling relationships have been shown to be particularly salient and influential (Deater-Deckard et al.,
2002). Additionally, siblings' influence on physical aggression and other antisocial behaviors has been shown to begin
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as early as the preschool years (Martin & Ross, 1995) and to have a long lasting effect (Compton et al., 2003). These
findings suggest that early childhood may represent a period in children's lives when sibling influences on other forms
of aggression, such as relational aggression, may be relatively salient and powerful.

Increasingly researchers are recognizing the importance of studying the development of relational aggression during
early childhood (Ostrov & Crick, 2005). Past early childhood studies have documented that relational aggression is
associated with children's language capacity, parenting behavior (e.g., psychological control), and children's social–
psychological adjustment (e.g., peer rejection, depressed affect, loneliness; Bonica, Yershova, Arnold, Fisher, & Zeljo,
2003; Crick, Casas, &Mosher, 1997; Hart, Nelson, Robinson, Olsen, &McNeilly-Choque, 1998), Generally, girls have
been found to be more relationally aggressive to peers (also more relationally aggressive to female peers than to male
peers) than boys (Burr, Ostrov, Jansen, Cullerton-Sen, & Crick, 2005; Johnson & Foster, 2005; McNeilly-Choque,
Hart, Robinson, & Olsen, 1996; Nelson, Robinson, & Hart, 2005; Ostrov & Keating, 2004; Ostrov, Woods, Jansen,
Casas, & Crick, 2004; Russell, Hart, Robinson, &Olsen, 2003; Sebanc, 2003). Early childhood was also selected as the
developmental period of choice because reliable and valid observational measures have been developed recently that
adequately capture the relationally aggressive behaviors of preschoolers (Ostrov & Keating, 2004; Ostrov et al., 2004).
The majority of past studies for samples ranging from preschool to adulthood have relied on peer, teacher, and self-
reports of relational aggressionmethods, whichmay possibly suffer from certain biases in particular circumstances, such
as gender stereotyped ratings (Crick et al., 2004; cf. McNeilly-Choque et al., 1996; McEvoy, Estrem, Rodriguez, &
Olson, 2003; Pellegrini, 2001b). These biases may be especially problematic when, as is true in the present study, sex or
gender is a factor of interest (Condry & Ross, 1985; Susser & Keating, 1990). Consequently, the development of these
valid and reliable observational measures for young children for the assessment of relational aggression within peer
contexts represents an empirical advance that creates the opportunity to examine sibling influences on peer-directed
relational aggression in a relatively objective manner (Ostrov, Crick, & Keating, 2005; Pellegrini, 2001b).

Through the utilization of sophisticated methodology, the present short-term longitudinal observational study builds
on prior research exploring the relation between older and younger siblings' relational aggression in peer contexts at
school. The present study has several methodological strengths including the use of an ecologically valid procedure,
which permitted an assessment of children's aggression in their natural peer contexts. The use of reliable observations
during free play contexts at school permits an assessment of a wider array of relationally aggressive behaviors (e.g.,
gossip, rumor spreading, social exclusion) that past sibling and peer measures, which relied on dyads or triads, may
have been unable to explore or may have artificially reduced (Ostrov et al., 2004; Stauffacher & DeHart, 2005). In
addition, unlike past dyadic assessments, we did not violate statistical assumptions of parametric tests, in that the
behavior of each member of the dyad is truly independent. Thus, the present study is an important initial research step
in defining the link between the sibling relationship and school-based peer relationally aggressive interactions.

In keepingwith themain goals of the study, we first explored the stability and intercorrelations among the key variables.
In keeping with past observational findings, we predicted low to moderate levels of intercorrelation between physical and
relational aggression and moderate levels of stability across the year for both age groups (Crick et al., 2004). Next, we
hypothesized that older siblings would display more relational and physical aggression with their peers than their younger
siblings would. Third, we expected that in general boys would be more physically aggressive and girls more relationally
aggressive. Fourth, we hypothesized that physical aggression would be directed at male peers more frequently than at
female peers, and that relationally aggression would be more commonly displayed towards female peers than with male
peers (Ostrov & Keating, 2004; Pellegrini, 2001a). Specifically, we anticipated that this effect would hold for both the
older and younger sibling groups. Fifth, we hypothesized older siblings' peer-directed relational aggression at school
would be associated with their younger siblings' use of peer-directed relational aggression at school. We predicted that
these associations would be revealed, such that the sibling pairs would exhibit similar patterns of peer-directed relational
aggression. In addition, we predicted similar findings for observed physical aggression (i.e., older children's peer-directed
physical aggression was expected to be associated with their younger siblings' peer-directed physical aggression).

2. Method

2.1. Participants

A total of 50 children consisting of 25 sibling dyads (14 same-sex and 11 mixed-sex pairs) participated in the study.
Specifically there were 13 older sisters and 12 older brothers (mean age of older siblings = 48.56 months; SD = 8.52;
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range = 33–61 months) and 11 younger sisters and 14 younger brothers (mean age of younger siblings = 39.17 months;
SD = 8.44; range = 27–61 months). All children were recruited from two nationally accredited, university affiliated
preschools in a large Midwestern city as part of an ongoing longitudinal research study. Written parental consent was
required for each child's participation. The sample was somewhat diverse: 4% were African American, 16% were
Asian American, 72% were European American, and 8% were Latino. Based on school demographic information,
families ranged from lower to upper-middle class, with the majority of families as upper-middle class.

In this short-term longitudinal study, each child in the present sample was observed at two different time points. The
first assessment was conducted during the fall, while the second was during the spring of the same school year. At both
time points the children were students in a multi-aged preschool classroom that served 3–5 year old children. All
children stayed in the same classroom between the two assessments. This practice ensured that for each member of the
sibling dyad, their peer behavior was assessed in the same school and within the same school contexts (in many cases
the same classroom just 1 to 2 years later) as their sibling. Siblings were not in the same classroom so their peer
behavior was displayed in independent, distinct social cohorts and never with each other at school.

2.2. Observations

At each time point, observers spent considerable time prior to data collection in each participating classroom and on
the playground to facilitate children's acclimation to their presence (Pellegrini, 2004). To reduce reactivity, many of the
observations in the classrooms were conducted from a visually shielded observation booth attached to the classroom.
When observers were in the presence of the children they used a “minimally responsive manner” (Pellegrini, 2004) and
were specifically trained in controlling their nonverbal behavior to further diminish possible reactivity. Assessments of
reactivity (i.e., frequency of looks, comments, questions to the observer by the focal child) were noted by observers and
found to be low to nonexistent over the course of the study (b than 5% of the time; Atlas & Pepler, 1998). The order of
children observed was determined randomly within each day of observations, with the following caveats: the number
of observations was similar for all children and no child was observed more than one time per day. Naturalistic
observations were collected during each assessment period by a total of six trained graduate students/professional staff
and 18 advanced undergraduate students. The observers rotated through different classrooms so each child was
observed by multiple observers across the study. Both male and female graduate and undergraduate observers of
diverse ethnic backgrounds participated at each assessment period.

2.2.1. Assessment of aggression
Naturalistic observations of children's relational and physical aggression were conducted during free-play using an

adaptation of procedures developed by Ostrov & Keating (2004). Using a focal child approach, each child was
observed for 10 min per assessment by a trained observer who was located in an unobtrusive position, but within
earshot. During the 10-min session all relevant behaviors/events for that specific focal child were recorded on a
standard observation form. Over an eight-week period, each child was observed 8 times (i.e., total of 80 min per child at
each time point). In sum, 160 min of observation (2.66 h) was collected for each focal child at each time period. As in
prior research, the manner in which the observations were collected was not amenable to kappa coefficient indices of
reliability because observers did not specifically record intervals when the behaviors of interest were absent. The use of
Intra-Class Correlations (ICC) has been suggested for such situations (McGraw & Wong, 1996) and has been used in
similar past studies (e.g., Goldstein, Arnold, Rosenberg, Stowe, & Ortiz, 2001; NICHD ECCRN, 2004; Ostrov &
Keating, 2004; Ostrov et al., 2004). Evidence for favorable interrater reliability of this observational measure has been
demonstrated in past research (i.e., ICC's N .75 for physical aggression, N .82 for relational aggression, and N .78 for
prosocial behavior; Ostrov & Keating, 2004; Ostrov, in press). This observational method has demonstrated acceptable
validity in the past with moderate correlations between teachers and observers ranging from r = .40 to .50 for relational
aggression and from r = .45 to .62 for physical aggression (Ostrov & Keating, 2004; Ostrov, in press).

In the present investigation, training consisted of readings, discussions with the trainer (first author) and coding of
videotapes of children's aggressive and prosocial behavior from past studies (Ostrov & Keating, 2004; Ostrov et al.,
2004). Observers were required to reach acceptable levels of interrater reliability with the videotapes (ICC's N .80), pass
a short written multiple choice/matching exam (with discussion for any incorrect answers), and conduct several live
practice reliability observations in the classroom and on the playground with the trainer (with discussion for any errors).
Assessments of reliability were conducted throughout the study to avoid observer drift problems (Pellegrini, 2004).
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During each 10-min assessment interval, observers recorded a full description of the focal child's engagement
(including the sex of the child involved) in each of the following behaviors: a) physical aggression (e.g., hitting,
shoving, pulling, taking objects), and b) relational aggression (e.g., excluding from an activity, using friendship
withdrawal as a threat; covering ears to signal ignoring). Behaviors were recorded as separate behaviors based on
temporal breaks in the interactions during the observation. Each child was observed on eight separate occasions and
behaviors noted during observations were summed to yield total behavior scores for each time period. The average
instances of relational and physical aggression per 10-min session were calculated for each child at each time point.
Interrater reliability was assessed (based on the entire sample from the larger project) at each time point on 10–15% of
observations across the eight-week observation period. Reliability was acceptable at each time point for relational
aggression (ICC's ranged from .77 to .91) and for physical aggression (ICC's ranged from .86 to .92).

3. Results

Our goals for the present study were to first explore and replicate in this sample of siblings the low to moderate
levels of intercorrelation between physical and relational aggression that have been observed in peer interactions.
Second, we examined the relationship between age and the various aggression variables given the range of ages for
each cohort using correlational analyses. Third, we tested the stability of the observational data across observation
points. To test our main hypotheses concerning age and sex differences in aggression we first conducted an ANOVA to
explore time (Fall, Spring), recipient peer sex, focal child sex, and cohort differences between older and younger
siblings. Next, bivariate and partial correlations were computed to examine the relationship between older siblings'
observed aggression and younger siblings' observed aggression.

3.1. Intercorrelations and stability of aggression

When the full sample was considered (N = 50), physical and relational aggression at time 1 were not significantly
associated, r = .14, ns. However, at time 2 physical and relational aggression were moderately associated, r = .52, p b
.001.

Relational aggression was stable from time 1 to 2, r = .59, p b .001. Consistent with prior findings with peers,
physical aggression was also stable over time for this sample (n = 49), r = .41, p b .001. Attrition in this on-going
longitudinal study was due to children moving on to kindergarten or moving out of the area.

3.2. Associations between age and subtypes of aggression

Given the range of ages for each cohort we conducted bivariate correlations to explore if age should be included as a
covariate in subsequent analyses. The findings, presented in Table 1, demonstrate that there were no significant
relations between age and relational or physical aggression at time 1 or 2 for either the older sibling or the younger
sibling cohorts. Therefore, age was not included as a covariate in subsequent analyses.

3.3. Child sex and time differences for relational aggression

The mean (and SD) relational aggression and physical aggression scores are presented in Table 2 for each focal child
by time of measurement, sex of the peer targeted by the aggression, and sibling age group (the child was an older
sibling child about 4 1/2 years old or a younger child about 3 1/4 years old). A 2 (Time) ×2 (Recipient peer sex: male or
Table 1
Relation between child age at time 1 and relational and physical aggression for older and younger sibling cohorts at time 1 and 2

Physical aggression time 1 Relational aggression time 1 Physical aggression time 2 Relational aggression time 2

Older sibling cohort
Age at time 1 − .19 .31 .14 .38 ⁎

Younger sibling cohort
Age at time 1 .35 .20 − .29 .03

⁎p b .06.



Table 2
Descriptive statistics for relational and physical aggression by focal child sex collapsed across time

Age of sibling, focal child sex, and type of aggression

Older sibling cohort

Recipient sex Focal boys Focal girls

Mean SD Range Mean SD Range

Relational aggression
Male .34 .47 0–1.63 .33 .69 0–1.75
Female .07 .08 0–.25 .69 .72 0–2.38

Physical aggression
Male 1.00 1.15 0–3.25 .13 .29 0–1.00
Female .23 .39 0–1.38 .15 .20 0–.61

Younger sibling cohort

Focal boys Focal girls

Mean SD Range Mean SD Range

Relational aggression
Male .13 .14 0–.50 .06 .12 0–.38
Female .05 .08 0–.26 .19 .31 0–1.00

Physical aggression
Male .35 .38 0–1.13 .06 .12 0–.38
Female .16 .19 0–.63 .06 .09 0–.25

Note. Means were converted by dividing the total behavior frequency by the total number of sessions completed (i.e., typically 8 sessions) and
collapsed across the two time points.
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female) ×2 (Age group: older sibling or younger sibling) ×2 (Older sibling sex) ×2 (Younger sibling sex) ANOVAwith
repeated measures on the first 2 factors was conducted on relational aggression scores. A main effect for age group was
found, F(1, 20) = 7.36, p b .01, η2 = .27. Specifically, the older children (M = .18; SD = .05) were more relationally
aggressive than their younger siblings (M = .05; SD = .01). This effect was qualified by a recipient peer sex by older
sibling sex interaction effect, F(1, 20) = 7.32, p b .01, η2 = .27, and a three-way interaction involving age group, sex of
the older sibling and sex of the recipient peer, F(1, 20) = 4.40, p b .05, η2 = .18. No other significant effects emerged.

To decompose the three-way interaction between recipient peer sex, sibling age group, and sex of the older sibling,
simple effects tests were conducted for older sibling age group and for the younger sibling age group. The first two-way
interaction between sex of the recipient peer and sex of the older sibling was significant when relational aggression by
older siblings was analyzed,F(1, 23) = 8.86, p b .01, η2 = .28, but not when younger siblings were considered, F(1, 22) =
.28, p = .60. Simple effects tests revealed that for older siblings a significant sex difference was found for relational
aggression to a female, F(1, 23) = 8.58, p b .01, η2 = .27, which indicated that older sisters were more relationally
aggressive to female peers than older brothers were. No other effects were significant (see Table 2 for descriptive
statistics). The second two-way interaction between age group and older sibling sex was significant for female recipient
peer sex, F(1, 22) = 4.96, p b .05, η2 = .18, but not for male recipient peer sex, F(1, 22) = .13, p = .73. To further break
down this two-way simple effects tests were conducted and revealed a significant effect emerged for girls only, F(1, 12) =
6.61, p b .05, η2 = .36. Specifically, older sisters were more relationally aggressive to female peers than were their
younger sisters (see Table 2 for descriptive statistics). No other significant effects emerged.

In summary, older siblings were more relationally aggressive with their peers than their younger siblings were.
However, the sex of the older sibling played an important role. Older sisters were more relationally aggressive to
female peers than were older brothers. In addition, older sisters were more relationally aggressive to female peers than
were younger sisters.

3.4. Child sex and time differences for physical aggression

A 2 (Time) ×2 (Recipient peer sex: male or female) ×2 (Age group: older sibling or younger sibling) ×2 (Older
sibling sex) ×2 (Younger sibling sex) ANOVAwith repeated measures on the first 2 factors was conducted on physical
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aggression scores. The main effect for sibling age group was not significant, F(1, 20) = 4.16, p b .06, η2 = .17,
suggesting no difference between older siblings' (M = .17; SD = .05) display of physical aggression with their peers
compared with their younger siblings (M = .08; SD = .02). A main effect for sex of the recipient of the aggression was
revealed, F(1, 20) = 5.34, p b .05, η2 = .24, which indicated that children were more physically aggressive towards
male peers (M = .19; SD = .05) than towards female peers (M = .06; SD = .01). A two-way interaction between sex of
the recipient peer and sex of the older sibling was found, F(1, 20) = 5.34, p b .05, η2 = .21. This two-way interaction
was qualified by a significant three-way interaction involving sibling age group, sex of the recipient peer, and sex of the
older sibling, F(1, 20) = 6.35, p b .05, η2 = .24.

To break down the three-way interaction simple effects were examined. The first two-way interaction between
recipient peer sex and older sibling sex was significant when physical aggression by older siblings was analyzed, F(1,
23) = 6.24, p b .05, η2 = .21, but not for younger siblings' physical aggression, F(1, 22) = .001, p = .98. Simple effects
tests revealed that a significant sex difference emerged for older sibling physical aggression to male peers, F(1, 23) =
7.08, p b .01, η2 = .24, which revealed that older brothers showed more physical aggression towards male peers than
older sisters did. The second two-way interaction emerged between age group and older sex was significant only for
male recipient sex, F(1, 22) = 4.90, p b .05, η2 = .20, and not for female recipient peer sex, F(1, 22) = 1.54, p = .23.
Specifically, the simple effects test revealed an effect for age group for boys only, F(1, 10) = 4.90, p b .05, η2 = .33,
indicating that older brothers directed more physical aggression to male peers than did their younger brothers (see Table
2 for descriptive statistics). No other effects were significant.

In summary, children were significantly more physically aggressive to male peers than they were to female peers,
but this did not hold true across all groups. Older brothers were more physically aggressive than older sisters were to
male peers. Older brothers also directed more physical aggression to male peers than their younger brothers directed to
male peers.

3.5. Association between older and younger siblings' aggressive behavior

The next analyses were designed to probe if siblings' peer directed relational aggression were associated. Observed
relational aggression with peers was not significantly associated for the two siblings at either time 1, r = .25, ns, or time
2, r = .20, ns. Next, by controlling for initial levels, we tested if older siblings' relational aggression scores predicted an
increase in their younger siblings' use of relational aggression. A partial correlation was significant between time 1
older sibling relational aggression scores and time 2 younger sibling, while controlling for time 1 relational aggression
of the younger sibling, r = .43, p b .051.

Pearson's product moment correlation coefficients were computed to examine the association between siblings'
observed physical aggression with peers at each time point. Older siblings' physical aggression scores at time 1 were
significantly associated with their younger siblings' time 1 scores for physical aggression, r = .56, p b .01. At time 2, the
physical aggression of the older sibling was not significantly associated with those of the younger sibling, r = .37, p b
.07. A partial correlation controlling for the younger siblings' time 1 physical aggression indicated that older siblings'
physical aggression scores at time 1 did not significantly predict time 2 younger siblings' aggression, r = − .23, ns1.

4. Discussion

This study was designed to build on the past literature in several novel ways. This research adds to our current
understanding of the relation between child sex, sibling relationships, and aggression among peers. Moreover, this
investigation was the first study to explore the link between older siblings' physical and relational aggression at school
as a predictor of a younger siblings' future physical and relational aggression with peers. This research was also the first
known investigation of the role of both younger and older siblings' on peer directed relational aggression during early
childhood. The use of observational and short-term longitudinal methods were important design advantages that add
further strength to the study. We replicated past findings (e.g., Ostrov & Keating, 2004; Ostrov et al., 2004) by
demonstrating that our observations of physical and relational aggression revealed low to moderate levels of
1 Age of both siblings at time 1 was controlled in a series of partial correlations. The findings were virtually identical to those of the analyses
presented in the text.
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association and moderate levels of stability across an academic year. The low to moderate correlations between
observed physical and relational aggression are most likely due to the lack of shared method variance that may be
inflating teacher and self-report correlations in past studies (for review see Crick et al., 2004). In the present study
multiple observers were used for the observations of each child and observations were collected over a number of days,
which allowed these constructs to be evaluated in a less biased manner with less shared method variance concerns.
These findings provide further evidence for the utility of these observational methods for exploring subtypes of
aggression during early childhood.

In keeping with predictions, we found that older sisters were more relationally aggressive to female peers than older
brothers were, whereas older brothers were more physically aggressive to male peers than were older sisters. In
addition, older sisters were more relationally aggressive to female peers than were their younger sisters, whereas older
brothers were more physically aggression to male peers relative to their younger brothers. These findings further
indicate the importance of identifying the sex of the recipient (i.e., recipient peer sex) when examining aggression
among peers (Ostrov & Crick, submitted for publication; Pellegrini, 2001a). That is, it appears that most of the
relational aggression is directed toward female peers and physically aggression is directed toward male peers. Finally,
this study revealed that observed physical and relational aggression of the older sibling predicted the future observed
physical and relational aggression of the younger sibling, respectively. These findings add to the physical aggression
literature (e.g., Dunn & Munn, 1986), documenting similar links between the home and school context and further
demonstrates the potential transmission of relational aggression from older siblings to younger children (Stauffacher &
DeHart, 2005). In general, these findings reveal the importance of studying relational aggression in addition to physical
aggression for understanding how social behavior between peers may be at least partially due to the nature of the
sibling relationship during early childhood.

A few unexpected findings emerged that deserve attention in future studies. We anticipated that relational
aggression of the older sibling would be associated with the younger siblings' relational aggression at each of the two
time points. These correlations were in the predicted direction, but may not have reached significance due to inadequate
power. We anticipated that child age would be significantly associated with relational aggression; however, for both
cohorts in the present study it was not. Again, future studies with larger sample sizes are needed to replicate these
findings.

4.1. Applied implications

The main findings from this study highlight the importance of a multi-contextual approach (i.e., school and family
influences) in understanding the development of aggression and in providing a guide for future interventions. Most
current intervention approaches for aggressive behavior occur at school and neglect the role of family relationships
(e.g., Olweus, 1994; cf. Conduct Problems Prevention Research Group, 1992). The findings of the current study
suggest that as researchers continue to develop intervention programs for both physical and relational aggression
during early childhood, they should recognize the potential role that siblings may play in the reinforcement and
transmission of these behaviors. Because the sibling relationship may serve as a “training ground” for deviancy and
aggression via social learning processes (Bandura, 1973; MacDonald & Parke, 1984; Parke et al., 1988; Patterson,
1986; Putallaz, 1987), it is important for applied scholars and practitioners to consider how to alter the behaviors of
older siblings so that siblings can model more socially appropriate (i.e., prosocial behavior) strategies instead. In
addition interventionists will need to consider the timing of their programs. The present study reveals that these
behavioral patterns are well developed by the end of preschool, suggesting that these programs should be initiated prior
to age three. Finally, the present evidence would indicate that an early intervention, addressing both physical and
relational aggression, should be developed for both girls and boys.

4.2. Future directions

Several untested questions remain that should be addressed by future research. The main question that must be
addressed by scholars in subsequent work concerns the degree to which relational and physical aggression between
siblings predicts future relational and physical aggression directed at peers in school contexts. A multi-contextual
analysis may reveal dynamic interactions between the home and school context, which would help to further
understand the processes by which both involuntary (i.e., sibling) and voluntary (i.e., peer) relationships may impact
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one another in transmitting aggressive behavior. Additional questions include assessing how parents respond to both
physical and relational aggression between young siblings in the home (see Updegraff et al., 2005). Some research
suggests that this is moderated by the sex and/or gender constellation of the children (Martin & Ross, 1995), perhaps
such that physical aggression among boys and relational aggression among girls is tolerated and reinforced.
Researchers have also shown that the relationship quality between siblings influences the transmission of many social
behaviors (e.g., Deater-Deckard et al., 2002), suggesting that siblings' risk for learning their siblings' relationally
aggressive behaviors may also depend on the quality of their relationship with their sibling. Moreover, does the family
context (e.g., divorced, remarried families) influence the effects for relational aggression, as is the case with the
physical aggression literature (e.g., Deater-Deckard et al., 2002)? Does aggression between siblings predict physical
and relational aggression with non-school (i.e., neighborhood) peers and friends across time? Finally, research should
explore the extent to which the findings documented in the current study might transfer into middle childhood and early
adolescence. This may prove to be a salient developmental period for exploring the role of sibling relationship in
predicting relational aggression (Updegraff et al., 2005), as has been the case with peer relationships (Cillessen &
Mayeux, 2004; Pellegrini & Long, 2002; Rose, Swenson, & Waller, 2004).

4.3. Limitations

Despite the significance of the present study there were a few limitations that should be acknowledged and
addressed in subsequent work. Similar to past studies that used relatively unbiased and time intensive observational
methods (i.e., 160 min of observation per child, 8000 total minutes of observation), we were only able to include two
time points of data for each member of the dyad. More time points would have permitted a better understanding of the
transmission process. Moreover, given the short-term longitudinal and observational design we were restricted to a
moderate sample size, which resulted in diminished power for testing some of our effects. Certainly replication of the
present findings with a larger sample is warranted and the present findings should be interpreted with some caution.
The present study had a relatively large age range and future works needs to address the potential for variability in the
nature of relational aggression between a 30-month-old and a 60-month-old. Although past research has found that
36 month olds are capable of spreading malicious secrets (see Ostrov et al., 2004) there may be a qualitative difference
in the types of relationally aggressive behavior that is displayed between young and old preschool-aged children. In
addition, future research should explore the display of aggression between siblings at home as well as among peers at
school. Finally, the findings of the current study may not generalize to all populations, as the present sample tended to
be of higher SES and primarily European-American backgrounds.

4.4. Conclusions

In conclusion, this observational and short-term longitudinal study was the first to test the relation between older and
younger siblings relational and physical aggression with their peers. We replicated and extended past studies by
documenting the utility of the observational methods and providing evidence for the stability of relational and physical
aggression during early childhood. Most importantly we documented that older sibling's relational aggression was
predictive of future peer-directed relational aggression by the younger sibling. These findings, as well as important
child sex and age group differences, provide support for the notion that children experience relationally aggressive
problems during early childhood, which may be facilitated by family factors, such as siblings' aggression. Moreover,
the current study documented an important potential developmental link between the home and school context for
understanding the transmission of both physical and relational aggression.
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