Running Head: AGGRESSION, SIBLING ANTAGONISM, AND TOM

Received Date : 16-Apr-2015
Revised Date :27-Aug-2015
Accepted Date : 14-Sep-2015

Article typemmmsEmpirical Article

Aggression;=Sibling Antagonism, and Theory-of-Mind During the First Year of Siblinghood:
A Developmental Cascade Model
JuHyun Song
Brenda L. Volling
Jonathan D. Larfe
Henry M. Wellman
University of Michigan
2Vanderbilt University

Author Notes

JuHyun Song, Center for Human Growth and Development, University of Michigan;
Brenda Lu Volling, Center for Human Growth and Development, Department of Psychology,
University=of-Michigan; Jonathan D. Lane, Department of Psychology and Human Development
Vanderbilt=University; Henry M. WellmanCenter for Hman Growth and Development,
Department of Psychology, University of Michigan

The research was supported by grants (RO01HD042607, KO2HD047423) fr&nmice
Kennedy ShriveNational Institute of Child Health and Human Development to Brenda L.

This is the author manuscript accepted for publication and has undergone full peer review but has
not been through the copyediting, typesetting, pagination and proofreading process, which may
lead to differences between this version and the Version of Record. Please cite this article as doi:
10.1111/cdev.12530

This article is protected by copyright. All rights reserved


http://dx.doi.org/10.1111/cdev.12530�
http://dx.doi.org/10.1111/cdev.12530�
http://dx.doi.org/10.1111/cdev.12530�

AGGRESSION, SIBLING ANTAGONISM, AND TOM 2

Volling. We are grateful to the children and parentshaf Family Transitions Study, and to the
manyresearch assistanio provided invaluable help with data collecti®artions of this
research were presented atamaual convention of the American Psycholoissociation in
Orlando, FL, in August 2012.

Correspondence concerning this article should be directedHyuu Song,University
of Michigan, Center for Human Growth and Development, 300 N. Ingalls, Ann Arbor, MI,
48109. Emailjjhsong@umich.edu.

This article is protected by copyright. All rights reserved



AGGRESSION, SIBLING ANTAGONISM, AND TOM 3

Abstract
A developmental cascade model was tested to exdomgéudinal associations among firstborn
children’s aggression, Theoepf-Mind, and antagonism toward their younger sibling during the
first year of siblinghood. Aggression and TheoryMifid were assessed before the birth of a
sibling, and.4.and 12 months after the birth, and antagonism was examined at 4 and 12xmonths i
a sample of 208 firstborn children (initial M age = 30 months, 56% girls) from piyma
European“American, middle- class families. Firstborns’ aggression cotigigteedicted high
sibling antagonism both directly and through poorer Thebdytind. Results highlight the
importance of examining longitudinal influences across behavioral, smgaltive, and
relational factors that are closely intertwined even from the early years. of life

Key words theory-of-mind, aggressioniping interaction
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Childhood aggression peaks during toddlerhood, followed by a decline around age 3
(Alink et al., 2006; Tremblay et al., 200Despite the general decrease in early aggressive
behavior, some children continue to show a high stable pattern of aggression into sghool age
which is associated with a range of poor social and academic outcomes (Caspi & Moffitt, 1995).
Because eartpnset conduct problems can be identified as early as at age 3 (Shaw & Gross,
2008), research on the correlates of early aggression can help inform preven&treaiians
that seek totarget-aisk young children (e.g., Hyde, Shaw, Gardner, Cheong, Dishion, &
Wilson 2013):

There are multiple familyand childlevel factors that are associated with the
developmentsof young children’s aggression. Siblings, in particular, are influentell sgents
for developingraggression during toddlerhood and the early preschool years. Sibling antagonism,
which refers to ‘aggressive or hostile acts directed toward siblings, is related to, yet distinct from
ageneral disposition toward aggression (Volling & Elins, 1998), even though the two are often
related in research studiésee Dirks, Persram, Recchia, & Howe, 2015 for review; Garcia, Shaw,
Winslow, &w¥agi, 2000)Destructive and coercive sibling interactions can serve as a training
ground for‘aggressive children, providing opportunities to practice and learn a wide range of
antisocialfbehaviors (Patterson, 1986). In addition to social influences, childtehiatas are
also relevant for understanding the progression of aggression, with recent raseargh f
relations between aggression and children’s ThebiMind (ToM), suggesting that aggressive
children have poordi.e. slower in the developing pace)M compared to their peers (Lane,
Wellman, @lsen, Miller, Wang, & Tardif, 2013; Wellman, Lane, LaBounty, & Olson, 2011).
Furthermoresa number of studies have founid@ifscant positive association between
children’s{ToM development and siblinglationship qualitfDunn, Brown, Slomkowski, Tesla,
& Youngblade, 1991; Hughes & Ensor, 2006). The main goal of the current study was to
examine the reciprocal relations beendirstborn children’s aggressiolpM, and sibling
antagonism.in.the year following the birth of their infant sibling.
Aggressionand Early Sibling Antagonism

Sibling,relationships begin within the first months following the birth of a sibling.
Children’s initialreactiors to the baby siblingrean important predictor of later sibling
relationship quality. For example, children’s early interest and affetdward the newborn
sibling predicted friendly sibling relations approximately a year l@dunn & Kendrick, 1982),
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which was then related to less antagonism toward the younger siblings when théyears

old (Stillwell & Dunn, 1985). Also, children’s early cooperation in the care of thewonth-old

infant sibling predicted more posiéwsibling engagement and less antagonism and rivalry toward
the sibling, 8 manths after the birfBong & Volling, 2015). Thusdentifying factors associated

with individual differences in young children’s interactions with their infant sibling shorty aft
birth takes,on particular importance if we are to understand which children engage in
antagonistic'and potentialgggressiventeractions later on.

Shling interaction may serve as a social arena in which aggragsldeen can engage in
disruptiveconflict and further exacerbate aggressive behdlboks et al., 2015)Patterson’s
(1986) siblingreoercion model proposed that siblings train one another to act morsiaglyres
by modeling and reinforcing disruptive behavidrstact, a longitudinastudy found that having
a siblingincreased the odds of membershiamghly aggressie group of childretretweenl?
to 42 months of age (Tremblay et al., 2p@h Volling, and Gonzalez (201%)sofound that
42% of firstborn children showed ascalating pattern ohgagonistic behavior toward their
infant siblinggstarting 4 months after the birBecause conflict is common during sibling
interactions insthe toddler and preschool years, occurring approximately 6.3 tinmesiper
(Perlman“&,R0ss1997; Stewart, 1990aggression-prone firstborn childreave ample
opportunity'toenga@ in aggressive exchangegh their sibling

Children’s use ofggressiorn social interactionsnay limit the types otonflict
resolution strategiessedduring siblingconflicts because aggressiveertures not only create a
negative affective environment, but can also result irsithlang’s passive withdrawdtom
social interagtionscreating a destructive rather than a constructive atmosfamesibling
conflict (Howe, Rinaldi, Jennings, & Petrakos, 20@gstructive sibling conflict involving
physical aggression and intense negative affect at 5 years predicted boys’ externalizing behaviors
at age 6 (Garciat al, 2000), andncreasingantisocial behavior toward siblings from ages 3 to 6
positively predicted antisocial behaviors toward unfamiliar peers at age 6 (Ensor, Marks, Jacobs,
& Hughes,.2010). These findings underscore the potentiakfmalating, reciprocal influences
between chdren’s aggression and sibling conflict over time, yet there is a lack of researc
examining longitudinal, bidectional influences between children’s aggression and sibling
antagonism irthe first years of the sibling relationship. Links between aggnessid sibling
interaction maype weak at first, butecome stronger over the course of the ysashildren
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become more aggressive over time while participating in increasingly antagonesactions
with their sibling, particularly as the infant sitdj mature and becomesmoreactive social
partner who can also contribute to antagonistic sibling interaction.
Children’s. Aggression Theory-of Mind, and Sibling Relations

Children’s aggression is also closely linked to sectgnitive abilities. Theocial
information, processing model (Crick & Dodge, 1994; Lemerise & Arsenio, 2000) stipthlates
socialcognitive'and emotional processes contribute to children’s social competence in a
reciprocal®manner. In the case of children’s aggressioindividial’s emotional characteristics
(e.g., negative emotionality) are intertwined with cognitive processes (e.g., Tddepive-
taking) to predicthildren’s social adjustment (e.gibling relationship quality)The literature
strongly supports a social-information processing model when examining linksebetwe
children’s aggession and oM. Crosssectional studies have found that disruptive behaviors
(e.g., aggression) were associated with delays in affective perspegiivg (Minde, 1992) and
falsebelief.performance in peehoolersi(aneet al., 2013). Wellman and colleagues (2011) also
found thatsfalse-belief understanding at 5 years was negatively predicted bynthildre
aggressionrat:3 hese findings suggest that children’s aggressive tendendesial situations
such as sibling interactionsiay serve as an obstacle for attending to and learning about others’
minds. Aggressive children may be deprived of opportunities to learn about other’'smminds
both peer and family contexts because theyraree likely to be rejected from social situations
(McElwain, Olson, & Volling, 2002; Wood, Cowan, & Baker, 2002). During the first months
after the hirth"ef a sibling, parents are also likelintervene and prohibit aggressive
preschoolers:from further interactions with their infant siblings (Dunn 8dkek, 1982; Oh et
al., 2015), reducing opportunities for these children to learn about siblings’ minds. Indeed, Dunn
and Kendrick (1982) found that when mothers talked to their children about the ibfisugt @s
a person and.underscored the infant’s feelings and needs in the first weeks after the birth,
children were more likely to show better emotion understanditige first year

Extant'studiesarely use a crodagged longitudinal desigho examnhe associations
between aggression and ToM developmesich lends difficulties in confirming the direction
of influence.ls it the cas¢hataggressivehildrenare less kely to develop ToM abilities or,
alternatively, thathildren with poor ToM understanding engage in more aggression over time
Although therds some evidence suggestiagositive association between ToM and proactive
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aggression among older school-age children (e.g., Sutton, Smith, & Swettenham gf@é9) d

in developingsocial cognitive skillsnay interfere withyoung children’sunderstandingf others’
intention, desires, and beliefs, whia@h turn, can result in inconsiderate and aggressive
behaviors_ toward othe(®odge & Coie, 1987Choe, Lane, Grabell, & Olso8013).
Interactions,with others, especially siblings, can provide a rich sociabament for young
children to\learn about others’ desires and beliefs (Hughes & Leekam, 2004), andtcmons
social understanding (Howe et al., 2002). For example, cooperation with an older sibling at 33
months predicted younger siblingsrious sociecognitive abilities (e.g., ToM, emotion
understanding)/7 months later (Dunn et al., 1991). Sibling conflict may provide a rich
opportunity:farchildren to be exposed to opposing ideas and to learn to argue for their position,
such that children grasp how to negotiate, persuade, and reconcile differing points of view
through sibling disputes (Herrera & Dunn, 1997; Katz, Kramer, & Gottman, 1992). Foote and
HolmesLonergan (2003) found that preschool children who used more atiesited
arguments—arguments taking into account the interests and perspectives efdtharg

sibling conflict-also hatbetter falsebelief understandingoncurrently On the other hand,

simply engaging in antagonistic sibling conflict charged with negative emotion witi®use

of other-orselforiented arguments was negatively related to secighitive understanding.
Because.there is a lacklohgitudinal studies on ToM development aatly sibling interaction,
the direction of influence between early sibling antagonism and ToM cannot be detefiined.
examine ifthe relation between children’s ToM development sibting conflictis reciprocalor
unidirectiomaliand if so, in which direction, it should be examined longitudinally over time,
which we desin‘the current study.

Despite these intriguing associations, no study has examined aggression and ToM
longitudinally in_the year following the birth of a sibling. During this transition, aggressive
children may.be especially likely to develop poor ToM, and poor ToM may lead to irctrease
inconsiderate.and aggressive behavior toward others, particularly tth&ardart sibling
(Dodge & Caoie, 1987). Hughes and Ensor (2005) found tlyagReld children with advanced
ToM were more likely to have an affectionate sibling relationship, whereas childtie poor
ToM development had sibling relationships marked by heghls ofconflict. Also, Stewart and
Marvin (1984) found a positive association between preschoolers’ perspekingdhility and
caretaking behaviors toward their infant siblings. These findings suggest tHalipp$isat
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when childrerare ablego understand their siblings’ thoughts and needs, theyimeract more
positively with their infant siblingsTherefore, it is essential to understand how children’s
aggression, sibling interaction and ToM are interrelated in the first year after an infaugf sibli
birth.

In the.eurrentnvestigation we tested a developmental cascade model integrating
firstborn children’s aggressive behavior, their ToM, and early antagonldiiegsinteraction in
the year'following the birth of an infant siblingevelopmental cascade models take advantage
of longitudinal"designs over multiple timepoints and allow oresgess precedence and
consequence between varialdes! transactiongdrocesesamong the constructsser time
(Masten & Cieehetti, 2010For example, the link betweaggression and sibling antagonism
might be direct, but may alsobeindirect throughchildren’s ToM—poor TM impedes
children frombuilding caring sibling relationships. Directionality effects can alsbe
examinedn developmental cascade models. Caretest whether sibling confligiredicts
firstborn children’s ToM understanding, whether ToM understanding predicts siblingtanf
whether theweffects are bidirectional. Cascade models require repeated assessments across
multiple domains, controlling for intraonstruct stability and concurrent correlations across
domainste.test the cascade effects (Masten & Cicchetti, 2D&0@¢lopmental cascade effects
reflecttheprogressive relations among Itipie domainsof functioning ovettime (Masten &
Cicchetti, 2010). That izhange in one area of children’s functioning (e.g., ToM) triggers a
progression of consequences that can affect other areas of social adaptation {esgipagnd
sibling antagonism) at later points in time. A deypghental cascade model allowesito test
predictionssrem the sibling coercion model directly by examining whether relationedret
children’s(aggression and sibling antagoniseremore strongly intertwined over time and
whethe increases in children’s ToM understanding weakened associations between children’s
aggression.and,sibling antagonism.

Current Study.

In short, research suggests that aggression, sibling antagonism, and ToM are closely
related, but'ne, study has examiriedse relations in the year following the birth of an infant
sibling, even though early aggressive behavior and ToM may be particularly important for the
development of antagonistic sibling relationships in the first year. In the catoelyt we
examinecchildren’s ToM and aggressive behavior before the sibling’s birth (prenatal) to predict
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antagonism toward their infant sibling and subsequent ToM at 4 and 12 months afte¢hthe bir
We used a developmental cascade framework to modbidinectional relions among
firstborn children’s aggression, antagonism toward their infant sibling, and Tiagls#tree
timepoints, (prenatal, 4, and 12 months). Because no prior study has extimisgdultaneous,
bidirectional.relations among aggression, sibling antagomiath,ToM, the analyses were
exploratory, although we did expect children’s aggression before the birth would predict poor
ToM development and more antagonism toward the sibling at 4 monththaftarthwhile
controllingforthe stability of aggrem®n over timePoorToM and higher sibling antagonisa
4 months werealsoexpected to contribute tocreased aggressia@t 12 monthsand reveal
bidirectional relations over time to create a developmental cascading €femighout the
paper, we refer to the firstborns as the children and the infants as the siblings.

Method
Participants

Participants were part of a longitudinal study designed to investigate charigesly
dynamics and-firstborn children’s adjustment after the birth of a second chilllyin41
familieslivingin four counties of southeastekfichiganwere recruited through obstetric clinics,
local hospitals, childcare centers, pediatricians’ offices, childbirth education classes, and through
local printed'media. Families tido meet the following criteria: mothers were pregnant with a
second child, the biological father of the infant was resident, firstborn childrenbhetween 1
and 5 years of age at the time of the birth, and both children had no mental or physical
developmentahdelay$he data were collected frodovember 2004 to June 20arents were
predominantlymiddleslassand European American (83.8% of mothers; 85.1% of fatheit),
16.2% of mothers and 14.9% of fathers represemtingr racial and ethnic minorities. Most
parents had a Bachelor’s degree or higher (83.9% of mothers; 79.2% of fathers),raabtig
of families (70.6%) earned $60,000 - $99,999 per year. Roughly half (46%) of the firstborn
children and. half (55%) of the infant siblings were boys.

Because children’s ages ranged widely from 10 months to 5 years old at the first prenatal
timepoint, and. ToM is highly ageensitive, we restricted the sample for analysis to @8e 2
firstborn children who were 18 months to 47 months old at the prenatal timeygiea(
prenatal =29.74 monthsMageat 4 months = 336 months;Mageat 12 months = 43.49 months;
SD=7.69 months; 11@irls), so that oldest children wen® more than 4 years o{89 months)
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at 12 months. This age range was chosen because early signs of understanding others’ mental
states are apparent by 18 months (Meltzoff, 1995; Rapacholi & Gopnik), 48@dramatic
growth in ToM is salient during the preschool years, providing a range of individueiedite in
the pace at which children progresgth most childrerachievng advanced ToM understanding
(e.g., false-belief, hidden emotion) by age 5 (Wellman, 2E@gcific age breallowns are as
follow: at the prenataimepoint, 8 children were betweelB8— 23months, 97 childremere24
— 35 monthsand 58 childremnvere36—47 months

Missing data were handled with full information maximum likelihood (FIMltnestion
in structural equation modelingesultirg in 208 familes for analysesAmong the208 families
missing data percentagks study variables ranged from 0% to 17Rb£ 10%). The result of
Little’s (1988) Chi Square Test of MCAR, 3> (246) = 259.93p = .26 revealed that the data
were missing completely aandom.The 208 families did not differ significantly from the
recruited sample of 241 on most of the demographic information (i.e., family incoraetar
race and ethnicity, age, years of marriage, or siblings’ gender) except that mothers were more
eduated y?(2)= 8.43p < .05.
Procedures

Theeoriginal longitudinal study included fivBmepoints based on the infant’s age:
prenatal (last trimester of the mother’s pregnancy with the second child), 1, 4, 8, mocth3-
Observations, interviews, awggiestionnaires were used to assess children’s adjustment and
family funectioning. Children’s ToM was assessed at their siblings’ ages mdifate4 months,
and 12 months,during home visits. This allowed sufficient time for changes to take place
between assessments, but also maintained relatively equivalent lengths between assessments (i.e.,
8 months). Mothers’ and fathers’ reports of children’s aggression and antagsibigtig
interaction collected at the sanm@epoints were used in analyses to coincidih the timing of
ToM assessment®Ve relied on parents’ reports becaiige often difficult to observe low
frequency,events such as aggression and antagonistic interactwrt observation sessions

Measures

Aggression Both mothers and fathers completed the aggression subscaleChiilthe
Behavior ChecklistCBCL 1v2-5; Achenbach & Rescorla, 2000) at each timepoint. The CBCL is
a widely used measure for identifying children’s problem behaviors. Paresdshat well ach

of 19 items (e.g., hits others, demands must be met immediately; as = .86 - .89) characterized
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their firstborn child’s aggression, using @8t scale (0 = “not true”; 1 = “somewhat true”; 2 =

“very true”). Given their high inter-correlationssE .37 - 48,ps < .001) items were summed and
mothers’ and fathers’ reports were averaged to create a single scoretahepoint. Changes

in aggression from prenaté¥i(= 8.63) to 4 monthsM =9.01),t (179) =-1.55,p=.12 and

from 4 months.to 12 monthd/A = 8.75),t (169) = .62p = .53,were not significantThe CBCL

measure of aggression references an overall disposition to engage in aggressive behavior, which
may be'relatedtdout distinct from aggressive acts directed specificaibyvard silings, which

we assessed 'with a separate sibling antagonism measure.

Sibling antagonism.Both mothers and fathers completbd tonflict scale othe Sibling
Rdationshipsdn, Early Childhood Questionnaipéolling & Elins, 1998) to assess children’s
antagonistie behaviors directed toward their infant sibling, including teasingngpoasd being
physically aggressive toward the baBive items (as = .72 - .79) were rated on apwint Likert
scale (1 ;almost never3 =sometimesb = dmost alway} to form a composite aibling
antagonisnie.g., is physically aggressive with baby, teases or annoys baby). Due to significant
correlationsibetween mothers’ and fathers’ reports att@gaepoint (s=.41- .47,ps < .001),
scores were averaged acrpssentsThere was aignificant ncrease in sibling antagonism from
4 monthg(M,= 1.64) to 12 montha\{ = 2.40),t (167) = -16.67p < .05.

Theory-of-Mind (ToM) . Children’s social cognition was assessed using six ToM tasks
(with two false belief tasks) that most children pass in sequential order during the course of early
childhood(Wellman & Liu, 2004). Children were shown vignettes using drawings and figures,
and askedsquestions to ascertain their understanding of others’ desires, knowlésfgeahdl
emotion. IntheNot-Own Desiretask, children judged whether two persons (the child vs.
someone [else) could have different desires about the same objectg.tbeNot-Own Belief
task, children judged whether people (the child vs. someone else) could havetdiédieds
about the same, object, when children were unaware of which belief was trueKhotiledge
Acces task,.children saw the contents of a nondescript box and judged whether another person,
who had netiseen inside the box, would know the box’s contents. Exieit FalseBelieftask,
children judged where someone would search for a missing object given the perstakemi
belief about th@bject’s location, and in th€ontents Fals@elieftask, children judged whether
someone would hold a true or false belief about the contents of a distinctiveneontaen
children knew that it contained something unexpected. Finallyitaen Emotioriask
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examined whether children understood that a person could feel one thing but displagatdiffe
emotion. A total score summed the number of the tasks for which children provided tlse corre
answer. These sequential ToM tasks have been widely usess alifferent countries (e.g., U.S.
and China) and_sub-populations (e.g., typically developing children, children with deafness) t
capture variations in the progression of children’s ToM development (Petersdmav/es:
Slaughter,.2012).

ToM"measures arhighly agesensitive, which creates a challenge in the longitudinal
assessment'of ToM using the same measure, thus some budiased different age
appropriateToM measures at different tipeints (e.g., Adrian, Clemente, & Villanueva, 2007,
Fink, BegeergHunt, & de Rosnay, 2014). As suitte current study calculated ToM scores
while taking‘into account the age range of children at géa@point, allowingus to usehe same
sorts of tasks across different time pointsle reducingthe positive skevness in ToM scorest
theearlier timepoints. The first three taskaot-own desire, nebwn belief, and knowledge
access—were usedt theprenatal and 4month timepoints when 75% of children (prenatal) and
over 50% (4smonths) of children were under age 3; thus most children were still too young to
pass explicit falsdelief and hidden emotion tasks (Wellman & Liu, 2004). ToM composites at
prenatal'and 4 months ranged from 0-3 tasks passed. At 12 months, 80% of children were
between.36"months and 59 months; we used all six ToM tasks, including thieci$eand
hidden emotion tasks, so the ToM composite ranged from 0-6.

Verbal 1Q. Children’s Verbal IQ was measured using the receptive vocabulary subscale
of theWechsler,Preschool and Primary Scale of Intelligence, Third EAiWRPSHII;

Wechsler, 2002), which is designed for children ages between 2 years 6 monthygargd77
months. Vebal IQ measured at 12 months (when all participating children were within this age
range) was used as a covari@ieToM at all three timpointsin analyses.

Data Analysis.Plan

Multiple path models using structural equation modeling (SEM) examined the wliffere
paths between aggression and ToM at prenatal, 4, and 12 months, and sibling antagonism at 4
and 12 months (see Figure 1). A series of nested models were conductedhetest a
cascade model fit the data better than simpler longitudinal models withgahédlgi.e., cross-
lag) paths across variables and time. All subsequent models contained paths inclneed i

previous model. Model 1 was a stability model, whichudeld stability paths (autoregressive
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paths) between repeated measures (e.g., aggression at gneregtaint to aggression at 4
months). This model only assumes witkerable stability over time, but no relations across
variables, either concurrently mngitudinally. In Model 2, a covariance model, correlation
estimates were added within edrhepoint (e.g., ToM at 4 months with sibling antagonism at 4
months). This,model assumes within-variable stability over time, and alsoigbtelations
among variables, but only concurrently. Model 3 was a cascade model, which included diagonal
paths betwen constructs at adjacent tpoets (e.g., aggression at prenatal timepoint to ToM at
4 months): This'model assumes witkhisriable stability and potential relations among variables
both concurrently and lontgidinally between adjacent tipeints.Model fit was assessed with
the comparative fit index (CFI) and the root mean square of approximation (RMSHA). CF
greater than.95 indicates good fit and RMSEA between .06 and .08 with upper bounds not
exceeding .10 indicates an adequate model fit (Hu & Bentler, 1999)*Téwt of significance is
reported, but not used as a measure of model fit in the current study, becausedn [Ewhe
to be highly sensitiveo sample size (Kline, 2005AMOS Version 22 was used for testing all
models (Arbuekle, 2013). As followp analyses, indirect effects within the final model were
tested for statistical significance.
Results

Preliminary"Analyses

Means, standard deviatis, and correlations among the focal variables are presented in
Table 1. Significant positive correlationgass tim@oints were found for aggression, sibling
antagonism;and ToM, indicating intiredividual stability over time. Aggression at all
timepoints'was positively correlated with sibling antagonism at 4 and 12 monthsodderent
correlations between the two were .27 at 4 months and= .54 at 12 months, respectively.
Among demographic variables, children’s genémily income and type othildcarewere not
related with. any of the focal variablgshild age K = .56 - .65 ps < .001) anderbal IQ ¢ = .34 -
.38,ps < .001were positively correlated with ToM at all three tpo@ts, and mothers’
educationwvascorrelated with ToM atwo timepoints ¢ = .11atprenatal and = .14 at12 month,
ps <. 05. These were included as covariates for ToM in the main analysieare not shown in
the figures for ease of presentation.

Nested Model Comparisons
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Fit indices and model comparison tests are shown in Table 2 and the models are
represented graphically in Figure 1. Model 1 (stability), which included stabititg pathin
each construct over time, had poor fit to the data (CFI = .88, RMSEA = .10). Model 2t{stabili
covariance), in which within time covariance estimates were added, had poor fit to the data (CFlI
= .92, RMSEA = .09), even though fit significantly improved from Modelyf(7) = 37.05,p
< .001. Madel 3 (cascade), including diagonal paths in addition to stabilitygrath=ovariance
terms, had@good fit (CFl = .98, RMSEA = .06), which was significantly better than Model 2,

Ay? (10) =46723p < .001. Therefore, Model 3 was chosen as the final model.
The Cascade Model

Thesestimates based on the final model (Modalr8)shown in Figure 2. According to
the autoregressive path coefficients, all three focal variables showed sigrstadaility across
timepoints except from prenatal ToM to 4-month ToM. As shown in Figure 2, results supported
the significant longitudinatrosslag relations from aggression to sibling antagonism at all
timepoints; but the cross-lag path from 4-month sibling antagonism to 12-month aggression wa
not significantwPrenatal aggression also predicted poor ToM at 4 months, but 4-month
aggressiontdid‘not predict 12-month ToM. None of the cross-lag paths from ToM to aggression
were significant, but poor ToM at 4 months did predict increased sibling antagarii@m a
months, Einally, even though sibling antagonism and aggression were positively cortel2ted a
months, sibling antagonism at 4 months did not predict ToM or aggression at 12 months.

As a final step, the statistical significance of indirect paths in the final cascade model
(Figure 2) were, tested using Sobel’s (1982) test, as recommended by MacKinnon, Lockwood,
Hoffman, West, and Sheets (2002). Two indirect paths were statistically significant: (a) prenatal
aggression predicted aggression at 4 months, which, in turn, predicted sibling amaagdits
months £= 3.95,p <.001) and (b) prenatal aggression predicted sibling antagonism at 4 months,
which, in turn, predicted sibling antagonism at 12 morthsZ.69,p < .01). Theandirectpath
from prenatal aggression to 12-month Ta=(1.77,p = .08) and sibling antagonism (z = 1.47,

p = .14) threugh 4-month ToM did not reach conventional levels of statistical significance.
Discussion

The present study examined longitudinal associations among children’s agyréssil
development, and antagonistic sibling interaction in the first year of siblinglsdogla
developmental cascade model. The findings prosaeesupport for cascading developmental
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effects of children’s aggressidior bothsocialcognitive and sibling relational domaiasross

the first year of the developing sibling relationship. Specifically, we found tharehis
aggression predicted antagonism toward their infant sibling over the first yahlimghood,
whereas sibling antagonism did not predict subsequent aggression. Higher levels ofoaggress
specifically.at.the prenatéimepoint, predicted poorer ToM at 4 months controlling for
children’s age,«verbal 1Q, and mother’s education level. Poorer ToM did not prenledsed
aggression; although poorer ToM at 4 months did predict later sibling antagonism. Thus, the
results revealed cascade effects from children’s aggression before the birth of a sibling on
antagonistic sibling interactipas well as on ToM development at the end of theyf@at of
siblinghood threuly some direct and indirect pathways. These findings help us understand the
significance’ofichildren’s aggression for their early sectgnitive development and adjustment
to the transitionito siblinghood.

Supporting the hypothesis that children’s aggression before the birth of the sibling would
predict more antagonism toward the sibling in the year following the birth, we fount direc
effects of aggression on later sibling antagonism. Aggression at both the lpgadatamonth
timepoints‘positively pradted higher levels of sibling antagonism at 4 and 12 months,
respectively. Notably, these paths were significant while taking into account the stability of
sibling antagonisimwith aggression at 4 months continuing to predict 12-month sibling
antagonismeen after taking into account the variance explained imo4dth sibling antagonism.
The association between aggression and sibling antagonism, however, was not bidigectional
high siblingantagonism at 4 months did not predict increased aggression at 12 months. Thus,
there is no‘evidence supporting the longitudmealprocal influence between sibling interaction
and children’s aggression that would be predicted from the sibling coercion {Ratterson,

1986) at least not irthis first year of the developing sibling relationship. The unidirectional
effect might.be.due to the short lag (i.e., 8 months) between timepothts fact that we only
examined the children’s behavior towardithefant sibling and not the infant’s increasing

abilities to.regdrocate antagonistic interactions by the end of the first year. Knowing whether or
not the infant.sibling was also engaged in such antagonistic interactions asagressed may

be the missing link in understanding heerly sibling interactionshape children’s aggressive

behavior.
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Consistent with prior research, we found ttfatdren’s aggression was relativedtable
over time (Alink et al., 2006Caspi & Moffitt, 1995 Olson, LopezDuran, Lunkenheimer,
Chang,& Sameroff,2011).Despite thestability in individual differences in children’s
aggression, aggression, as measured by the CBCL, did not evince mean changes over time.
Sibling antagenism, on the other hand, revealed stable individual differences fvdifi 4 t
months, but also mean inages over timesuggesting that children engage in more sibling
antagonism as their infant sibling matures. Again, this may be a reflection of thasing
abilities of'the"younger sibling to engage in antagonistic sibling interactitreagét older and
can reciprocate their older siblings’ aggressive behavior (Dunn & Munn).1B@€se results are
consistentwitStewart (1990), in which more than a half of the participating chitdrelly
showed high levels of confrontatiavith their parentst1 month, followed by a significant
declineat 4 months, andn increasén confrontatiorwith the infant siblingat 8 and 12 months.

The _current studglso found some support for a potential developmental pathway from
aggression. to sibling antagonism through poorer ToM. Specifically, aggressive chilidnen be
the birth of-arsibling performed poorer on ToM tasks at 4 months, which then predicted higher
levels of antagonism toward the sibling at 12 months, although the indirect effect afsamgre
on siblingrantagonism was n&tatisticallysignificant. According to the social information
processing'model, socialies betweethe child and others provide an ongoing source of
information onhow the social interaction is proceedigmgd allowthe childto use these cues to
adjust their social behavior accordinglyemerise & Arsenio, 2000). Children with poor
perspective=taking ability or ToMre more likely to use less socially skillegdg., destructive,
non-negotiablgapproaches to emotionally arousing social situations (Saarni, 1999). This may be
one possible explanation for the path from poorer ToM at 4 months to kigheg antagonism
at 12 monthsThis isalsoconsistent with earlier literature showing that children’s secial
cognitive abilities are closely related to sibling relationship quéttyghes & Ensor, 2005).

Other mechanisms besglgelayed ToMmay also be potential mediators between aggression

and sibling.antagonisiand might be worthwhile to exana in future studies:or instancehigh
emotionalreactivityand poorselfregulation (Eisenberg et al., 2Q0thay play some role in
explaining the link between aggression and sibling antagonism, as might the punitive and harsh

parenting practicesftenbe associated with childhood aggression (Pettit, Bates, & Dodge),. 1997
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Our findings did not support reciprocal relations between ToM development and sibling
antagonism at this young age. Children’s enhanced ToM at 4 months predictéaliless s
antagonism toward the infant at 12 months, but sibling antagonism at 4 months did not predict
children’s ToM at 12 months. Previous studies have found social-cognitive benefitstaf me
state conversation among siblings (Foote & Holmes-Lonergan, 2003; Katz et al., 1992), but 4-
month-old infants in theurrent studywere no doubt too young to provide the verbally rich
language environmethat facilitates children’s mental state talk or otbeented argument
strategies” These relations between ToM and sibling interaction may be more prominent as the
infant sibling becomes a more vocal and argumentative toddler and should be considered in
future researelstill, the presence of an infant sibling could be beneficial for older siblings’ ToM
developmentperhaps indirectly through mental conversation withcaregivers about the
sibling’s desires (Peterson, 200Becall thaDunn and Kendrick (1982) reported that mothers’
discussions about the newborn baby as a pevgbrdistinct intentions and wants positively
predicted children’s verbal referescethe infant’s intentios and needs in the following year.
Also, the association between sibling antagonism and ToM may eventually depend on the quality
(e.g., construetive versus destructive) of sibling conflict and how parents ntheagmnflict
(Foote &HelmesLonergan, 2003; Slomkowski & Dunn, 1992). We would recommend that
additionalsstudies explicitly examine the role parents play in facilitating their children’s ToM
development in the year following the birth of an infant sibling.

Finally, we found partial support for our hypothesis regarding the relation between
aggressioprand, ToM development. More aggressividren at the prenatal tip@int had poorer
ToM at 4 menths, while taking into account theeeffof ToM at the prenatal tirpeint.

Aggression at 4 months, however, did not predict ToM at 12 mairénly, although the
indirect effect of prenatal aggression on 12-month ToM througiodth ToM was marginally
significant. Llese resutare consistent with the social informatijmrocessing maal that
stresses the synergy between emotion and cognition underlying the progressive davebpm
aggressivesbehaviors (Crick & Dodge, 1994). Lemerise and Arsenio (2000) noted tirainchil
with poor emetion regulation skills or high negativity were less likely to engadtontfd
cognitive processes to access and evaluate various social cugaKimg.another person’s
perspective). Similarly, Dodge and Somberg (1987) suggested that a preemptivei(heut“w
thinking”) process occurs more often in negatively charged emotional situations fessiggr
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children. In line with these empirical findings, our resultstddhe notiorthat agressive
children’spoor emotion regulation combined with poor ToM development may build an
affectivecognitivefeedback structure that maintains or exacerbates aggression in social settings
(Choeet al.,2013).

Our results also confirm that relations between aggression and ToM are not limited to
falsebeliefunderstanding. Here, we found that children's aggrepsealicted poorer
understandingof more fundamental and earlier developing ToM components (i.e., undegstandi
diverse desires; diverse beliefs, and knowledge access). Presumably, aggressive children might
be at duaHsk because of dispositional characteristics (e.g., less careful, less observant) that are
not condugiverto developing ToM, as well as involvement in negative social intasaggq.,
having conflicts with parents and siblings, being excluded from sibling interaction ypdue
to their aggressive behavior), which might lead to social rejection and matedliogiportunities
to engage In rich social experiences (Lane et al., 2013; Wellman et al., 2011).

Strengths ‘and Limitations

One=ofithe strengths of the current studsits longitudinal desigro test a
developmental‘cascade motlghtassessethe progression of children’s aggression, ToM, and
sibling antagonism akeydeveloped over time in the first year after the sibling’s birtte
findings_help identify the processby which children’s aggression contributes to antagonistic
sibling interactions early in life that may set the stage for further maladaptive social behaviors
and provides insight into potential targets of intervention to prevent thetestalbaggression
and siblingseonflict over time. Effective intervention may want to target paaextseach them
how best tosrespond to their children’s aggressive overtures with a newbaoitn asfavell as
positively engage their children in the daily care of thdanhsibling with a clear focus on
conversing with children about the infant's own emotional states and needs. Futarehrese
needed that.examines explicitly how parents respond to children’s aistegioehaviors
directed toward the infant in tlearly months to get a better sense of how these processes unfold
over time. Another methodological strength was the assessment of ToM. Most studies have only
used falsébelief tasks to measure children’s social cognition. We utilized-tasef tasks, as
well as several other ToM tasks (Wellman & Liu, 2004), which allowed us to more sensitively
capture growth in ToM among children across the broad age range of firstborn childrdedncl
in this study.
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Despite these strengths, there are also seveigdtions. Although we used multiple
informants, including mother- and father-reports, to remedy single-reporter bexgpaorts
of children’s aggression and sibling antagonism are not free from biased iatéoprddirect
observations of actual sibling interaction and children’s aggression combined \eitiigbar
reports would,be useful in future investigatioAsother limitation of the present study is that
participating families were mostly white and middlass, which may limit the generalizatyli
of the findings'to children from different socio-economic and cultural backgrounds. Due to the
unique characteristics of the current investigation following firstborn children’s adjustment
during the transition to siblinghood, the tipoénts were established based on the age of the
secondborn children, while the ages of the firstborn children varied considéslalyesultwe
must acknowledge the possibility afloor effect with the ToM measure at the prenatal
timepoint when'some of the childrarere quite youngrlhe virtue of the ToM measure
(Wellman & Liu, 2004) useh this study however, is not that it fully capturechat children
were capable of dahis young age, buhatit allowedthe use of the same tasks acralss
timepointssaras to track children’s ToM progress over tithehould be noted that the first task
of the ToM*measure (i.e., notvn desire tagkhas been used with children as young as 18
months ofsage (Repacholi & Gopnick, 199n)an effort toreduce the potential skewness in the
ToM measurewe also restricddthe agerange of children included in the analysis (18 to 47
months)and statistically contradidfor children’sage and verbal 1Q. Finally, we used children’s
verbal IQ at the 1Zmonth timepoint, when all children were within the normed age range of the
WPPSI(i.eq"2:5, years and abovea} a statistical contrédr ToM at allthreetimepoints
retrospectivelyFuture studies may want to contfot concurrenwverbal IQmeasured at each
timepoint when ToM wameasured

The arrival of a sibling dramatically expands social horizons for young firstbddnen.
How children.socially and cognitively benefit from sibling interaction may depend on individu
characteristics.of children. The current study found thgtesgive children before the birth of
their sibling.were at a greater risk for engaging in more antagonistic sibling interactionseafter th
sibling’s birth., These children were also more likely to experig@ocgersociatcognitive
understanding, which, in turn, led to increased sibling antagonism. The findings underscore how
socialcognitive and socialelationalcorrelates of early aggressiotteract with each other
during the first year of siblinghood. Uncoveritigse longitudinal relations across behavioral,
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cognitive, and social domains reminds us that there may be many diffautedfor preverive
intervention forchildren undergoinghe transition to siblinghood. Intervening in children’s
aggressive behasii may reduce their risk for consequent difficulties in ToM development and
poorer sibling relationships. At the same time, facilitating children’s @eMelopment despite
aggressive.behavioral characteristitay mitigate thelink from aggression to silslg

antagonism. One way facilitate aggressive children’s soaognitive development might be
through'encouraging parents’ usenténtalistic conversations with the ch(ldagatutta &
Wellman, 2002) and also throudioM training (Lecce, Bianco, Demicheli, & Cavallini, 2014),
along with parents’ modeling of prosocial behaviors to improve positive siblingoredatp

trajectories:(Kramer, 2010).
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Table 1

Descriptive Statistics and Correlations for Aggression, Thebyind, and Sibling Antagonism
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Variable 1 2 3 4 5 6 7 8
1. Aggression (P) -
2. ToM (P) 004 -
3. Aggression (4) 72 02 -
4. ToM (4) -.06 42 -05 -
5. Sib Antagonism (4) .78 07 277 .03 -
6. Aggression (12) 67 -05 .76 -10 277 -
7. ToM (12) .05 53 06 .49 10 .04 -
8. Sib Antagonism (12) .34 -12 38 -15 36 54 -04
M 863 .93 9.01 131 164 875 246 240
SD 454 .93 471 97 50 498 144 53

Note P = prenatal; 4 = 4 months; 12 = 12 months timepoint

'p<.05. Tp<.01.
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Table2

Model Fit Statistics and Comparisons

Model
dfi 4> CFI RMSEA 90% CI Ay Adf p
Comparison

Modell:

39 12140 .88 .10 08 -.12
Stability
Model2:

32 8435 .92 .09 .07 -.11 2vs. 1 37.05 7p<.001
Covariate
Model3:

22 38.12 .98 .06 .03-.09 3vs 2. 46.23 1p<.001
Cascade

CFIl = Comparative Findex; RMSEA = Root Mean Square Error of Approximation; 90% = CI
90% confidence interval for RMSEA
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Figure 1.Hypothesized models of associations among Theory-of-Mind, aggression, and sibling
antagonismeModel 1 (Stability) only assumes individual stabilities of thabtas. Model 2
(Covariance) assumes individual stabilities and concurrent correlations #émeorayiables

within each timpoint. Model 3 (Cascade) assumes stabilities, concurrent correlations, and
developmental links across domains over time.
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Figure 2.Standardized parameters for a cascade niéidel Model 3). x* (22,N = 208) = 38.12
p <.05, CElL=.98, RMSEA = .06, 90% CI = .03 - .09. Nognificant parameters remain in the

model but.are not displayed in the figure. Children’s age, verbal IQ, and motherdi@uwese

included as covariates.

"p<.05. " p<=01.""p<.001
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