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Abstract

Criminological, psychological, and developmentale@chers have relentlessly explored
behavioral characteristics and juvenile justicecontes in an effort to establish the most
appropriate means of analyzing childhood and adet@gproblem behaviors. Cross-discipline,
empirical evidence, and factor analytic researchdumsistently identified the presence of two
predictive concepts, physical aggression and naeagiye rule-breaking. Research pertaining to
the risk factors and correlates of these two dissbstructures of offending align with
theoretically postulated typologies of delinqueacyl offending as well as the frequently cited
patterns of delinquency and offending within revéen? longitudinal research. Using
longitudinal data from a sample of 756 at-risk, @sahnd females during late childhood and early
adolescence, the present research examined vasatidatent trajectories of physical aggression
and nonaggressive rule-breaking as well as emplyrisabstantiated risk factors that may
influence problem behaviors and juvenile justioeinmement. The findings support a 4-class
model for both physical aggression and nonaggressie-breaking as well as a relationship
between supported risk factors and latent classbeeship. A comprehensive understanding of
physical aggression and nonaggressive rule-breakagprovide the basis for targeted,

problem-specific strategies aimed at early intetioen
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Chapter 1:

Introduction

Anecdotally referred to as one of the few crimimgib@l truths, is the axiom that the best
predictor of future offending is past offendingd&ero, Farrington, & Blumstein, 2003; Piquero,
2011). As a consequence, social science reseaftiegselentlessly explored and sought to
substantiate early indicators of criminogenic betyxawuch of this research has focused on
problem behaviors occurring during early childh@od delinquency-related outcomes during
adolescence.

Historically, criminologists focused their reseagfforts on adult forms of criminality.
However, within the past thirty years, aggregatigpas of offending, that suggest peaked rates
between the ages of fifteen and twenty-four (Piqueral., 2003; Piquero, 2008), have facilitated
a shifted focus to delinquency and offending dutimglate teen and early adult years.
Consequently, some theoretical explanations, andydoagitudinal research efforts of
criminogenic behaviors, have included examinatimirthie precursory attributes of future
offending during the early teenage years, spetljieages twelve to seventeen (Moffitt, 1993;
2006).

Conversely, developmental psychologists, explotimggindicators of crime related
behavior, often focus their efforts on early chddd, specifically from birth to age six. This is
due the fact that research supports the notiomtlaaty traits associated with problematic

behaviors are established during early child dgwakent. For example, physical aggression is
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frequently associated with increased risk of violemdencies and juvenile justice/criminal
justice involvement (Loeber & Stouthamer-Loebel98;9Piquero, Carriaga, Diamond,
Kazemian, Farrington, 2012). However, when exptptime manner in which physical
aggression manifests, many have noted that physgrakession actually peaks between the ages
of two and four (Tremblay, 2003) and suggests ktalbor most individuals beyond early
childhood (by age six) (Piquero et al., 2012a). 8drave even considered the linear relationship
between children with persistent physical aggresaitd serious juvenile offending during
adolescence (Nagin & Tremblay, 2005a). Similathys is reflected in theoretical explanations
of crime and delinquency that focus on early clololthdevelopment and are reliant upon the
belief that one’s propensity to offend are a cubation of correlated risk established during
childhood (Gottfredson & Hirschi, 1990; Moffitt, 20).

Even in Freud’s (1962) classic discussion of clololh psychosexual development the
primary focus is on the stages of development pa@ge six. While early childhood and the
subsequent teenage years are described as pefricdusnge, the stage of development between
ages 6-14 is referred to as a period “latencyiine described by stability or even dormancy in
some cases. Effectively suggesting that durindatter childhood and early adolescence years
most individuals experience behavioral continuity.

When reviewing these rather expansive bodiesafditire (childhood problem behaviors
and adolescent delinquency), there is an appaaektdf discussion regarding the latter years of
childhood and early adolescence (ages six to fenjteith regard to correlative and predictive
criminogenic behaviors. Specifically, there is scdintinuity with regard to outcome indicators
during this period of development and an absentkeairetical exploration pertaining to

postulated risk factors commonly associated witlkefule delinquency. This is not to suggest
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that this stage in life has been completely disidigg within criminological debate. At present,
there are more than forty longitudinal researcbrédfthat encompass both childhood and
adolescence, focusing on delinquency and offendingomes (Jennings & Reingle, 2012).
However, there are few research efforts that fepeifically on this period of development
(age six to fourteen). Even more disconcertinfeésreality that there is great variability in
terms of the meaning and appropriateness of crig@niz outcomes (e.g. conduct disorder,
aggression, delinquency) as well as an absencenvteoretical discussions (Burt, 2012).

As a result, criminological, psychological, and elepmental research have explored a
multitude of behavioral characteristics and juvenuistice outcomes in an effort to establish the
most appropriate means of analyzing childhood alwdescence problem behaviors. For
example, research has included assessments ofibetharaits such as overt aggression, covert
aggression, hyperactivity, impulsivity, callousneskile other efforts have looked to negative
outcomes such as rule-breaking, offending, poht¢eraction, arrest, and in rare cases
incarceration. Additionally, some have narrowegl fibcus even more by researching specific
types of behavior such as hitting, threateningrstiaath violence, truancy, or running away.
When considering the totality of this body of lda&re, empirical evidence and factor analytic
research has consistently identified the preseht&mbasic concepts that are prevalent during
childhood and adolescence. In Burt’'s (2012) reuviieese two concepts are outlined as physical
aggression and nonaggressive rule-breaking.

Furthermore, the notion of these two distinct sulastires of problem and antisocial
behavior (i.e. physical aggression and nonaggressie-breaking) align with theoretically
postulated typologies of delinquency and offendigffitt, 1993) as well as the frequently

cited patterns of delinquency and offending wittemiews of longitudinal research (Jennings &
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Reingle, 2012; Piquero, 2008). More specificallyrtg2012) repeatedly highlights the logical
link between Developmental/Life-Course (DLC) thesrispecifically Moffitt's (1993)
developmental taxonomy (discussed in greater det&hapter 4), and the observed distinction
between physical aggression and nonaggressivéraéking behaviors. Therefore, a test of
noted risk factors within DLC theories and longihal research, using distinct measures of
physical aggression and nonaggressive rule-breddehgvior, is warranted. Additionally, a
reasonable next step is to examine whether thereeidap in the risk predicting physical
aggression and nonaggressive rule-breaking. Spaityfiit is imperative to consider the
parallels between physical aggression and nonagjgeegdelinquency in terms of risk, as well as
to further explore this discussion in the withie throader, theoretically driven, context that
differential typologies of delinquency and offengliexist. A more comprehensive
understanding of physical aggression and nonaggeesse-breaking, along with the related
risk factors may provide the basis for more targiepeoblem-specific intervention strategies
aimed at early intervention (Loeber & Farringto@9&, 2000).

Therefore, the current research begins with a vewiepertinent literature. This review
first offers a brief overview of longitudinal reseh efforts that focus primarily on childhood and
early adolescence problem behaviors, specificdlijsigal aggression and delinquency in the
form of nonaggressive rule-breaking. The literatengew also considers risk and protective
factors commonly associated with the general naticaggression and delinquency, and
narrowed discussion of physical aggression andggreasive rule-breaking, as well as the
mutual exclusivity of these related but discretaaepts. Additionally, it is necessary to review
of how the general concepts of aggression, delincyephysical aggression, and nonaggressive

rule-breaking are defined, assessed, and examiitlketh\eriminological literature. The review of
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the literature is followed by a discussion outlopisnd contextualizing the most appropriate
theoretical framework for examining these conssaetd their development. An explanation of
the theoretical framework also includes a discussiadiffering opinions regarding variations in
problem behaviors. Finally, it is essential toatdze the data employed in order to test the
research questions listed below and detail the aqmstopriate method for analyzing these data.

Subsequently, the present research will consideati@ns in childhood and adolescent
physical aggression and nonaggressive rule-breaimgving from the findings of congruent,
prior longitudinal research and theoretical framewaf DLC theorists (such as Moffitt, 1993;
2006), utilizing data from a prospective study bildren at-risk of maltreatment from three
locations across the United States. These data eadlected from youth at-risk of maltreatment
and their caregivers every two years, beginnirggat4 until age 14. The sample consists of at-
risk male and female youth of various races andieities from socially and economically
disadvantaged backgrounds, which addresses keafiams of prior research (Jennings &
Reingle, 2012; Piquero, 2008; Piquero et al., 2@032a).

Due to the longitudinal expectations of DLC thesraad this research questions, it is
necessary to consider physical aggression and goesgive rule-breaking indicators over an
extended period of time and with regard to theoadliy vested problem
behavior/delinquency/offending classes outlinedaredtensively in Chapter 4. The most
appropriate method for examining such data in atanore to class membership and over time is
Latent Class Growth Analysis (LCGA) (Jung & Wickran2008; Sullivan & Piquero, 2011).
LCGA is most suitable because it permits the researto establish latent classes or groups
based on repeat measures of physical aggressiomoaaggressive rule-breaking. Ultimately,

such groups may then be examined with regard tednchildhood risk factors frequently cited in
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longitudinal research among juvenile populationd proposed within DLC theories (Loeber &
Farrington 1998, 2000; Moffitt, 1993, 2006; Trempla010) to determine if such factors may
distinguish latent class membership. Additionalhg intended purpose of the current study is to
offer insight regarding the policy and future reségpertaining to childhood and adolescence
problem behaviors, specific to a frequently oveklem period of development within problem
behavior, delinquency and offending related redearc

Current Study

Therefore, the research questions addressed tfiisistudy are outlined below.

1. Are there similanumbersof latent trajectory classes when comparing latkellkbod and
early adolescence physical aggression and nonajgeasile-breaking among a
population of at-risk children?

2. Are there significant differences in tehapesof latent trajectories when comparing late
childhood and early adolescence physical aggressidmonaggressive rule-breaking
among a population of at-risk children?

3. Are there keyisk factorsthat may be assessed during childhood, as postulat
Developmental/Life-Course research (Loeber & Fgton, 1998, 2000; Moffitt, 1993,
2006; Tremblay, 2010), that predict variationslass membership?

4. Are there correlativeutcomeshat may be examined during early adolescence, as
postulated in Developmental/Life-Course researaelier & Stouthamer-Loeber,1998;

Moffitt, 1993, 2006), that are associated with @liéinces in class membership?
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Chapter 2:

Literature Review

As noted in Chapter 1, as a function of aggregateems of offending, criminologists
have unremittingly explored the origins and preotysndicators of problem behaviors and
youth related offending. Such efforts have attemhpoeidentify the telltale signs and risk factors
during childhood and early adolescence that areceggted with juvenile/criminal justice
involvement. As discussed in this chapter, duentatasence of criminological research focusing
on problem behavior development between the agsix @ind fourteen and as a function of
empirical evidence supporting the existence of $iailar but discrete types of offending related
behaviors, further assessment is needed with regatidferences and similarities in childhood
physical aggression and early adolescence nonaipgesle-breaking (Burt, 2012).
Specifically, it is imperative to consider the dhala between these two similar but discrete
concepts in terms of risk, as well as further esglbe theoretically driven notion that
differential typologies of problem and delinquemelated behaviors exist.

In an effort to comprehensively address the progpossearch questions enumerated in
Chapter 1, this chapter will initially outline tinecent history of longitudinal research within
criminology as well as commonalities across thidybof literature. However, it should be noted
that due to the extensive amount of longitudinaéegch conducted within the past 25 years, the
present research primarily focuses on longitudiesgéarch that includes childhood and

adolescent behaviors and comprehensive reviewsediterature. This discussion includes a
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brief examination of research findings that havestdered potentially predictive nature of adult
criminality with regard to childhood and adolescpriblem behaviors. Included in this outline
is an overview of those who are at greatest riskxpkriencing elevated and persistent
aggression during childhood and increasing delinqueluring early adolescence.

Longitudinal Research Effortsin Criminology

In the early 1980s policy makers and criminologremglearchers began to examine the
growing number of those under state supervisiontheeffectiveness of selective incarceration
(Blumstein, Cohen, Martin & Tonry, 1983). Sucheash recognized the presence of a
relatively small percentage of offenders that wesponsible for disproportionately high
amounts of serious offending over extended perddsne (Blumstein et al., 1983; DelLisi &
Piquero, 2011). These acknowledged trends in offgaould ultimately lead to a paradigm
shift that is typically referred to as criminal ears research (Blumstein et al., 1986), which
focused on variations in offending over time (Piguet al., 2003) and considered offending
from a linear and chronological perspective (Del26i05; Piquero et al., 2003, 2007a).
Blumstein and colleagues (1986) defined a crimaaker as “longitudinal sequence of crimes
committed by an individual offender” (p.12).

Focusing on offending both within and between irdlials would ultimately change the
landscape of criminological research and theoretiebate. At the crux of the investigation was
the notion that perhaps there was a relationshipd®n past offending related behaviors and
future offending related behaviors. Ultimatelyinunal careers research emphasized the
necessity of early identification and intervent{&iquero et al., 2003). This body of research
even acknowledged the inclusion and necessity afiaxng childhood and adolescent problem

behaviors and juvenile justice involvement as padiy predictive of adult offending. The
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current status of longitudinal research, as wetleglopmental theories of offending, is a direct
function of the criminal careers paradigm (Piquetral., 2003), which is discussed in greater
detail in Chapter 4.

Additionally, it should be noted that the shift nd longitudinally rooted research
guestions was accompanied by the need for anadgimiques that could address such pursuits.
While there are a variety of ways to analyze lamjital research, the advent and
implementation of finite mixture models dramatigathanged the landscape of longitudinal and
developmental research. A key component of DLCrikepwhich is also discussed more
extensively in Chapter 4, is idea that variationdelinquency and offending patterns may be
categorized or grouped by frequency and partiapdbdased on biological and environmental
risk factors (Moffitt, 1993). Finite mixture modseidacilitate the identification of group
differences in offending based on homogeneity.aAssult, there has been a plethora of research
within the last 25 years focusing primarily on tegtfor the presence of group membership,
variations within these groups, and ultimately ekxang the main tenants of DLC theories
(Jennings & Reingle, 2012; Piquero, 2008).

Consequently, recent efforts to consider the tiytali this body of research have resulted
in two rather comprehensive reviews of researchded on exploring developmental
criminology and offending across the life-coursenfiings & Reingle, 2012; Piquero, 2008).
While there are variations in the scope and purpbsieese efforts, there is also definitive
overlap. First, Piquero (2008) considered 80 sgjdienducted between 1993 and 2005, which
utilized group-based trajectory modeling to invgste criminal behavior. The purpose of the
review was to consider the strengths and weakrfaglining trajectory methodology across the

life-course, consider the cumulative findings, afffer several directions for future research.
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Similarly, Jennings and Reingle (2012) conducteaeta-review of 105 studies utilizing several
forms of latent trajectory modeling. The focudlaé research review was to consider the
number and shape of violence, aggression, andqiircy related trajectories as well as offer
research suggestions for the future (Jennings &diei 2012). It should be noted that both
efforts reviewed research that spanned childhodoleacence, and adulthood. Additionally, the
research reviewed, in both instances, includedsemasional studies, varying indicators of
criminogenic behaviors, differing sample charasters/data collection techniques, and utilized
data across gender, race, and ethnicity.

As a result of longitudinal and developmental resde#hat has transpired within the past
two and a half decades, Jennings and Reingle (204®Piquero (2008) identified consistent
findings across a multitude of diverse populatioRsst, there was consistency in terms of the
number of groups identified. In Piquero’s (2008)iegv, it was noted that most trajectory models
identified between three to five groups. Similadgnnings and Reingle’s (2012) examination of
105 studies noted that while the range for theestudy sample was from two to seven groups,
the majority of studies found four groups (n = @Jth reviews noted that those studies utilizing
self-report measures tended to identify more gragnspared to studies employing official
statistics (Jennings & Reingle, 2012; Piquero, 2008

Second, both reviews acknowledged common pattenesstrajectory shapes (Jennings
& Reingle, 2012; Piquero, 2008). Jennings and Rei(®P12) found that all the studies within
their sample identified at least one group of “dess” and one group of “chronic offenders,”
paralleling Moffitt's (1993) dual taxonomy, whiclomsists of adolescence-limited and life-
course persistent offenders (p. 474). While Mo#i(l993) taxonomy is discussed in greater

detail in Chapter 4, Moffitt (1993) proposed that shape of the offending trajectory for those
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belonging to the adolescence-limited group tendsdiease in late adolescence, peaking around
age 17, with the vast majority of these youth degsSrom offending as they enter their early
twenties. Comparatively, the shape of the offegdiajectory of life-course persisters increases
during late childhood and early adolescence, stagilat a comparatively highly rate during the
later teen years, and ultimately persists into thdold.

Likewise, Piquero (2008) noted that regardlessaaffde variation, often “there tends to
be a low rate group, a high rate group, a moddmatteleclining group, and late onset group”
(p.49-50). These findings are also congruent Witffitt’s (1993) original theory as well as
modifications proposed recently, which suggest thate may be two additional groups (Moffitt,
2006). Moffitt (2006) asserts that a third grodpoov-level chronics may be identified with the
shape of their offending trajectory mirroring tin@jéctory of life-course persisters but at a much
lower offending rate. Also, while the debate conéis regarding the existence of a fourth
offending group (Piquero, 2008), Moffitt (2006) ef$ that perhaps a fourth group of late onset
offenders may be identified that consists of admase-limited offenders who become
“ensnared” by their interaction with the criminatfice system and/or social service agencies
(Constantine, Andel, Robst, & Givens, 2013; Piquéfill). Ultimately, the patterns identified
within these rather comprehensive reviews offepsuipof the existence of the age-crime curve
as well as support for the major tenants of Mo#i(Ll993; 2006) developmental theory of
offending. Consequently, this, and similar themgemprising DLC explanations of problem
and offending related behaviors, are discussedeatgr detail in Chapter 4 and ultimately
utilized in this research.

Third, both reviews acknowledged that sample simbsample composition may

influence the number and shape of trajectoriesclvis noted as an issue to be cognizant of
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when employing trajectory analysis (D’Unger, Land@&ll, & Nagin, 1998). Jennings and
Reingle (2012) even acknowledge that there aramests when, “studies using the same sample
of adolescents have reported variable numberslzaques in trajectory groups” (p. 485). Piquero
(2008) summarized the debate over appropriate sasg® by concluding that at least 500
participants are necessary to achieve robust “gcbapacterization” (p. 49). Similarly, Jennings
and Reingle (2012) suggest that study sample ilmciiend exclusion criteria, as would be
expected, may influence the number and shapejettasies and note, for example, that samples
comprised of high-risk youth (e.g. previously inmnated offenders) tend to establish model fit
with greater numbers of trajectories.

Additionally, Piquero (2008) noted that very fewdies utilize samples from strictly
offender populations (n = 9 at the time of publ@a}f when conducting longitudinal and
developmental research. Across these nine stuzhésfour different populations were
examined. Most research tends to use samples fitbar éhe general population or those in
adverse or at-risk environments (Piquero, 2008)il&#dome would argue that there is a need for
more longitudinal samples derived from offenderydapons, it is important to consider the
inherent flaws in focusing primarily on such grouphis obviously narrows the scope to those
individuals who have been caught, those with clooffiending histories, or those in social
positions that facilitate higher exposure to ogtrent involvement with law enforcement.
Additionally, from a theoretical perspective, fomgson those that have been arrested, or even
incarcerated, may influence the shape and numbatesft trajectories as noted above,
especially with regard to serious offending (RobRR05). This is not to suggest that there is no
utility in examining those within the criminal jus¢ system, but rather it is important to consider

the practical and theoretical limitations when gssach samples. For example, offender samples
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typically rely on those who have been arrestedvene&onvicted. It should be noted that while
Jennings and Reingle (2012) do not specificallyioeithe number of offender samples within
their review, from the information provided, it mbg inferred that this number has increased
within the past five years when compared to the lmermneported by Piquero (2008).

Fourth, both reviews identified commonalities wiélgard to the outcome indicators.
Jennings and Reingle (2012) found that of thosaiasuwvith either three or four groups most
used aggression as the outcome variable; howell@tt’E delinquency scale was the most
commonly employed measure (n = 16) in the 105 studdviewed. Within Piquero’s (2008)
examination, it is noted that childhood/adolescestadies typically used externalizing
behaviors, which may include “conduct problems,gatel aggression, oppositional behavior,
hyperactivity, non-aggression, delinquent peetiaffons, fearfulness, helplessness, and so
forth” (p. 42). Many studies used aggression dyahildhood as a potential indicator of future
behavioral problems and juvenile/criminal justiogdlvement. As noted earlier, delinquency is
also often examined during adolescence and utiiiz@dsimilar manner with regarding to future
criminogenic outcomes. These findings are importiauat to the fact that there are variations in
outcome uniformity across age.

Problem and Delinquency Related Behavior s as Potentially Prognostic

While it is not the focus of this study to test firedictive nature of child and adolescent
indicators of adult offending, it is necessary tetly acknowledge what previous research
efforts have concluded. Jennings and Reingle (206G that in order to truly address the
dilemmas of DLC research, “scholars should makeftot to initiate their developmental study
early on in the life-course (childhood) and conérthis follow-up into late adulthood” (p. 486).

Consequently, there is an abundance of researtbghas the life-course; however, it should be
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noted that due to the time needed and requisits,cosiny research efforts rely upon a relatively
few datasets. As outlined in Jennings and Reing042) review, these include “Cambridge
Study in Delinquent Development, Dunedin Cohoryésk’s data, Racine Birth Cohort, First
and Second Philadelphia Birth Cohorts, Montreal tdstudy, Project on Human Development
in Chicago Neighborhoods, and the Rochester, Deawer Pittsburg Causes and Correlates of
Delinquency studies” (p. 486).

What has come of these life-course spanning resesdeavors are discussions
regarding the nature of stability and questiongreflictability in terms of problem behaviors
during childhood and adolescence. Ultimately, sesiearch has led to the inquiries of whether
problem behaviors during childhood are indicati¥eeinquency during adolescence and
subsequent offending during adulthood. While thergt a definitive answer to this question,
several empirical analyses and review efforts cdfeollective sentiment. As the conclusions
outlined below suggest, a discussion and explaraifachildhood and adolescent problem
behaviors would be significantly lacking withoudligcussion of the potential prognostic
relationship with regard to adult outcomes.

Ultimately, Loeber and Stouthamer-Loeber’s (1998Yative review of the development
of delinquency and violence aptly outlines thetrefeship between childhood/adolescent
problem behaviors and adult offending. First, theran abundance of literature that has
established the relationship between childhoodamindlescent problem behaviors and an
increased risk of problematic life circumstancesrdpadulthood such as violence, marital
discord, employment instability, and mental headflated issue (Constantine et al., 2013; Loeber
& Stouthamer-Loeber, 1998; Piquero et al., 2012&wever, this is not to suggest that all

children exhibiting problem behaviors will absolytengage in offending during adulthood.
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Ultimately, research supports the notion that nmudividuals desist from childhood and
adolescence problem behaviors, such as aggressiotiedinquency, as they age (Laub &
Sampson, 2003; Moffitt, 1993; 2006). Both Loebed &touthamer-Loeber (1998) and Piquero
and colleagues (2012a) note that we cannot asslinika and/or all reasons for desistance
from problem behaviors are universally equal, whecbexplored in greater detail below.

Second, while childhood and adolescence probleravbets and juvenile justice
involvement, are associated with an increasedafisigture offending, not all offenders
illustrated problematic behaviors during childh@oal adolescence (Loeber & Stouthamer-
Loeber, 1998; Piquero et al., 2012a). This statérseeaks to the interminable debate regarding
age of onset, which is at the crux of the presesgarch. Recent reviews of longitudinal, DLC
research have identified the potential existendatefonset offenders, or those not engaging in
offending until adulthood, as a reoccurring patt@neLisi & Piquero, 2011; Jennings & Reingle,
2012; Piquero, 2008, Piquero et al., 2012a). At,baost empirical research suggests greater
exploration is needed regarding this topic, furthdsstantiating the need for the age related
examination outlined within this study.

Third, research has not established a singulam@atiin the development of problem or
antisocial behavior. While there are patternedetates, as outlined below (Loeber &
Farrington, 1998; 2000), risk of childhood, adotssme, and adult offending related behaviors
may vary from one person to the next. Additionalye cumulative effects of such risks may
differentially influence adult outcomes (Piquer60Za).

Fourth, childhood and adolescence problem behasiersiot necessarily predictive of all
forms of adult antisocial or offending related baba In other words, the relationships

established between childhood or adolescence probéhaviors and adult outcomes are case
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specific. For example, research substantiatesetagonship between overt, physical aggression
and violent offending during adulthood. Similarligere is empirical evidence to support the
correlation between covert aggression and adufigety crimes (Loeber & Stouthamer-Loeber,
1998). Ultimately, these findings suggest than&ppropriate to utilize childhood or
adolescence problem behaviors interchangeably whesidering their relation to adult
outcomes.

Fifth, empirical evidence has established that#hetionship between childhood and
adolescent problem behaviors and adult offendimgpsacross subpopulations. The
development of adult problem behaviors may diffigahy number of demographic
characteristics (e.g. race, ethnicity, gender,cam@mnomic status) (Broidy et al. 2003; Jennings
et al., 2010b; Maldonado-Molina et al., 2009).

Problem and Delinquency Related Behaviors among Child and Adolescent Populations

As noted in Piquero’s (2008) review, due to londihal research’s intended purpose of
identifying patterns over time, namely career cnais, few studies within this area of
criminology focus solely on children and adolesgapulations. Similarly, due to aggregate
patterns of delinquency and offending many theasfegime focus their efforts on explaining
teenage and adult offending related behaviors. Wewelue to the nature of the present research
that focuses on problem behaviors and delinquenoyngl childhood and early adolescence, it is
important to briefly consider prior studies utifigi latent trajectory modeling techniques that
have examined child and adolescent samples. Addityg prior longitudinal research efforts
most pertinent to the present study include thbaedpecifically consider physical aggression
and nonaggressive rule-breaking or those tharzetdicombination of these two concepts as an

outcome measure (e.g. externalizing behaviors sates in Child Behavior Checklist [CBCL]).
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Outlined below are the summarized findings of ratewesearch specific to childhood and
adolescence problem and delinquency related betsavio

In Piquero’s (2008) review of more 80 studies, mkdited above, it was noted that few
trajectory analyses of offending and delinquen@us®d only on children, or those limiting the
sample from birth to 10 years. At present, thereehbeen six latent trajectory examinations of
offending related behavior that utilized samplestaming only children (Broidy et al., 2003;
Cote, Vaillancourt, Baker, Nagin & Tremblay, 200¥gtional Institute of Child and Human
Development [NICHD], 2004; Tremblay et al., 200#4a%/, Gilliom, Ingoldsby, & Nagin, 2003;
Shaw, Lacourse, & Nagin, 2005). Of these six gsidill employed various indicators of
childhood problem behaviors as their dependentabéai Both studies from Shaw and
colleagues (2003, 2005) used the CBCL (Achenb&® )ito examine conduct problems, while
NICHD (2004) used aggression. The other threeomaed their research to physical aggression
(Broidy et al., 2003; Cote et al., 2007; Tremblagle 2004). All six studies also used third-
party reporters (e.g. parent, teacher, knowledgeadaison) to assess variations of childhood
problem behaviors. Both Shaw et al. (2003, 2008)Broidy et al. (2003) acquired their data
from males in Pittsburgh, Pennsylvania. Howeues,damples did not originate from the same
data collection effort. Cote et al. (2007) and Tioéay et al. (2004) both used male and female
samples from Canada. However, Cote and collea@@€5) used a nationally representative
sample, while Tremblay et al. (2004) gathered da@uebec. NICHD (2004) collected their
data from males and females in ten cities througtimUnited States. With regard to race, all of
the childhood studies considered multiple raciégaries except Tremblay et al. (2004), whose

research only looked at whites. However, it shdaddhoted that all of the other studies used
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whites as the reference category. Across the stiest, sample sizes ranged from 284 (Shaw et
al., 2003, 2005) to 1,195 (NICHD, 2004) particigant

When considering the number of latent classes lamghape of the trajectories for the six
childhood studies outlined above, a few summangstants may be made. Each study attained
model fit with between three to five groups. Intfdour studies found a four-group model to be
most appropriate (Broidy et al., 2003; Cote e2@07; Shaw et al., 2003, 2005). All six studies
also identified a group with “high” and/or “chrohicehavioral problems. However, the
percentage of individuals within such elevated gsotanged from 3% (NICHD, 2004) to 14.5%
(Tremblay et al., 2004). Surprisingly, those memguphysical aggression as an outcome tended
to report larger percentages of participants withanhigh or chronic groups compared to those
utilizing aggression or conduct problems. All buecstudy (Broidy et al., 2003), reported an
overall trend of desistance across all groups pdstulated by Piquero (2008), this discrepancy
may have been due to the fact that the Pittsbuagipke, used as part of Broidy and colleagues’
(2003) research, was comprised of high-risk males.

Remarkably, there have been more than forty stuadfieffending-related behaviors, such
as aggression and delinquency, that rely on lateygctory methods and samples with child and
adolescent populations (Jennings & Reingle, 20iqyd?o, 2008). Specifically, these studies
include samples with time-points from birth to ddge however, it should be clarified that not all
research falling within the child and adolesceneerlap category originate at birth and end at
eighteen. The initiation and ending points acrbsse forty-plus studies vary. It is also worth
noting that more than half of these studies haweiwed within the last ten years, when
considering the numbers reported in the childhabaléscence age group by Piquero (2008),

which suggests an acknowledgement of the importahegamining childhood and adolescent
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development among longitudinal, DLC researchemil&f to the childhood-only research
samples, several conclusions may be made.

As would be expected due to the larger numbers®arch efforts, there was greater
variance with regard to the dependent variabled@yed. Self-reported delinquency measures
(n =17) were used most frequent, followed by ddfistatistics (e.g., police contact, arrest) (n =
6), and self-reported or third-party reported pbgbsaggression and general aggression (n =6, 6
respectively). Additionally, fewer studies utildzself-reported or third-party observer measures
of externalizing behaviors (n = 3). Finally, thevere four studies with childhood and
adolescence overlapping populations that used pheilbr combination outcome variables
(Bongers, Koot, van der Ende, & Verhulst, 2004 niegs, Maldonado-Molina, & Komro,
2010a; Lacourse et al., 2002; Lynne-Landsman, Gréabehols, & Botvin, 2011), such as
aggression and delinquency.

Next, it is important to summarize the general ifigg regarding gender, race, sample
size, and location of data collected across theerttwan forty studies focused on the
childhood/adolescence overlapping period. Oné®icbmmon critiques offered regarding
longitudinal studies in over the past 25 years thasexclusion of females from study samples.
However, it is evident from a review of recent wetkat researchers are moving toward the
inclusion of females. In Fontaine and colleagu2®0Q) review of developmental trajectories of
antisocial behavior, specific to females, 46 enspirstudies were reviewed. Similarly, many
have lamented over the lack of racially and etHhjigaclusive study samples within this body
of literature (Piquero et al., 2003; Piquero, 2Q@&11). Encouragingly enough, a review of
recent works also points to concerted effort tdude samples with individuals from varying

races and ethnicities, as well as samples with @&dial or ethnic minorities (Higgins, Jennings,
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& Mahoney, 2010; Higgins, Khey, Dawson-Edwards, &mum, 2012; Maldonado-Molina et

al., 2009; Maldonado-Molina, Reingle, Tobler, Jagsi, & Kormo, 2010; Reingle, Jennings,
Maldonado-Molina, & Kormo, 2012a).

An examination of data collection locations illés that researchers are no longer
compelled to merely consider a handful of availatdtasets but are willingly look to novel
locations to acquire data. For example, many ssualieong the more than forty childhood and
adolescence latent trajectory studies, gatheredfdan single sites across the US, both urban
(Chung, Hill, Hawkins, Gilcrist, & Nagin, 2002; Jeings et al., 2010a) and rural (Latendresse et
al., 2011). Also, international samples from cowstisuch as Canada (Cote, Vaillancourt,
LeBlanc, Nagin, & Tremblay, 2005a; Pepler, Jiangi§, & Connolly, 2010), Germany (Boers,
Reinecke, Seddig, & Mariotti, 2010), Italy (Di Giaret al., 2010), Puerto Rico (Jennings et al.,
2010b) and New Zealand (Broidy et al., 2003; FesgusHorwood, & Nagin, 2000) are noted.
Additionally, research gathered from nationallyresgentative or multi-site efforts are available
(Miller, Malone, Dodge, & Conduct Problems PreventResearch Group, 2010). However, as
noted by Jennings and Reingle (2012), nationajpyasentative samples tended to have fewer
groups within the trajectories models comparedhesé based in high-risk locations. With regard
to sample size, study samples ranged from as f@sagUnderwood, Beron, & Rosen, 2011) to
10,658 (Cote et al., 2006) participants. Howeueshould be acknowledged that typical sample
size was approximately 500 to 1500 participants.

When considering the number of groups and the sbbihe trajectories for childhood
and adolescence samples outlined above, a fewpates important to note. Number of groups
range from 2 to 7 groups; however, most studiesrted 3 or 4 groups. Frequently, this included

a low, medium or declining, and high or chronicseification (for example, Brame, Nagin,
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Tremblay, 2001; Haviland, Nagin, Rosenbaum, & TriEaypb2008). In some instances, a rare
offending or abstaining group was also reportedt@mple, Fergusson et al., 2000; Pepler et
al., 2008). In terms of the typical shape of tlageirtories, most research reported an overall
pattern of desistence as participants aged intodldblescence, similar to Piquero’s (2008)
review of more than 20 studies of childhood andestence populations. The percentage of
those within the high or chronic groups ranged fid¥n (Bongers et al., 2004; status violators) to
91% (Di Giunta et al., 2010, mother-reported aggjoey. However, the majority of high or
chronic groups comprised approximately 3-15% oirtlespective studies samples. Those with
larger percentages of participants classified enttigh or chronic groups typically were high-risk
samples, further supporting Jennings and Rein¢g®9%2) cautionary statements regarding
sample composition.
Neglected Period of Developmental within Resear ch of Problem and Offending Related
Behaviors

When considering the age demographic specifibeéqtesent research (age six to
fourteen), it is important to acknowledge the manneavhich longitudinal research efforts have
included this period of development. As noted,itfedusion or focus on only childhood
behaviors is rather rare within criminological radh efforts (Piquero, 2008). This may be a
function of the fact that, historically, offendinigta, from official sources (e.g. arrest, convictio
incarceration), are typically unavailable until teen and adult years due to legal ages associated
with juvenile justice involvement in most statédowever, there are more than forty longitudinal
studies that include samples with data points spgrfrom childhood (prior to age 10) to
adolescence (after age 10). Even so, a closer eation of such studies suggest that most of the

data points from research with overlapping develepta periods are skewed heavily in one
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direction or the other. For example, many longitatiexaminations of problem behaviors

report the majority of their data collection poieither during early childhood or late
adolescence. There is a clear lack of focus frgas &ix to fourteen. In the event that these ages
are included within such studies they are typicatly the primary focus.

While generally included within longitudinal reselar a specific focus on late childhood
and early adolescence is frequently disregarddadimiheoretical explorations of offending and
delinquency. As outlined in Chapter 1, and furttiscussed in Chapter 4, the majority of the
theoretical explanations of problem, or offendietated behaviors, narrowly consider either
early childhood (birth to age six) or teenage toldgmbod (fourteen and older). However,
recently, as a result of aggregate patterns ohdffey, theories that include postulates
concerning childhood and adolescence have eme@gitfiedson & Hirschi, 1990; Laub &
Sampson, 1993; Moffitt, 1993). Drawing from psyagital theories of childhood development,
Gottfredson and Hirschi (1990) focus significartéation on childhood development from birth
to age eight and suggest that the as a resultgaftive environmental risk factors the primary
causal mechanism of offending related behaviorest@blished during early childhood (i.e. self-
control). This is reflected in an abundance of pgyagical research regarding childhood
development.

Conversely, while some theories of offending atergsted in childhood development
(Laub & Sampson, 1993; Moffitt, 1993), the causgbertinent pieces of such theories tend to
occur during the teenage and early adulthood yeatsh and Sampson (1993) are particularly
interested in events, or turning points, that eigfasitively or negatively influence the
trajectories of one’s life-course. However, thgonty of these turning points occur during late

adolescence or early adulthood. Similarly, whileffift (1993) is particularly concerned with
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childhood development and social environment duttiregearly stages of life, it is proposed that
the outcome indicators of offending group membegrsiné not evident until age twelve for some
and age sixteen for the majority of the population.

Ultimately, when considering longitudinal examioats of problem behaviors and
theoretical explanations of offending related bebtvvthere is a clear disregard for late
childhood and early adolescence. As mentioned alforeeid (1962), who is one of the founding
fathers of developmental psychology, categorieslbbod development from ages six to
fourteen as a period of “latency” or dormancy. Gapgently, it is clear that much research is
focused on early indicators of risk and their ielato outcomes during peaked offending points
across aggregate data. However, the questioethatges is specific to the notion of early
intervention. If it is apparent that physical agggion and nonaggressive rule-breaking are the
most parsimonious indicators of childhood and astm#at problem behavior and early
identification is ideal, why disregard this perioddevelopment?

Correlative Risk and Protective Factors

As noted previously, there is a large body of Db€dry related inquiry, and subsequent
longitudinal research, that have been conductedtbeepast three decades specific to crime,
delinquency, and deviance. Consequently, therenarey established correlates when
considering risk and protective factors associatigld offending related behaviors across the
life-course. While covering all potential risk apibtective factors is beyond the scope of this
study, it is pertinent to briefly outline the cumtestate of risk and protective factors related
research. More specifically, it is relevant tocdiss risk specific to childhood and early

adolescence physical aggression and delinquenttyeiform of nonaggressive rule-breaking.
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As is often the case with social science inquimg, pursuit of definitive risk or protective
factors has led to more questions than answersvekder, in the context of the present research,
a few summary statements may be made. While theakelplanations of crime have attempted
to move towards parsimony, to date, there is noiecafly supported, singular risk or protective
factor that best explains problem, delinquencyftending related behaviors at any point across
the life-course. However, patterns of risk types @nsistently associated with serious and
chronic offending related behavioral outcomes. @guoently, Loeber and Farrington’s (1998;
2000) risk factor paradigm, which suggests thatetlaee five domains of covariates that may be
used categorize common risk and protective factdfers a comprehensive summation of risk
related factors associated with problem behavaebnquency, and offending related outcomes.
According to Loeber and Farrington’s (1998; 20@0¢, five key components of the risk factor
paradigm are (1) individual child factors, (2) féyrfactors, (3) school factors, (4) peer factors,
and (5) neighborhood factors. Within these dom#iege are more than forty empirically
supported covariates, such as difficult child terapeent, poor parenting, poor academic school
performance, delinquent peers, and disorganizeghberhoods (Loeber & Farrington, 1998,
2000). Additionally, the research substantiatechcates within Loeber and Farrington’s (1998,
2000) paradigm overlap with many theoretically muted indicators of childhood and
adolescent problem and antisocial behavior (Gadfon & Hirschi, 1990; Laub & Sampson,
2003; Moffitt, 1993; 2006; Tremblay, 2010).

Loeber and Farrington (1998, 2000) go on to explaén each domain, and the covariates
within each domain, may differentially influencdeafding related behaviors, as an individual
grows older. For example, family composition ancepéing factors may have a greater impact

on childhood problem behaviors, while peer groupy fme more important when considering
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adolescence related delinquency. With regard molge race, and ethnicity, risk and protective
factors research has found very little differencéistinguishing offending trajectories (Jennings
et al., 2010b; Maldonado-Molina, 2009). AdditioyalLoeber and Farrington (1998; 2000) note
that “initial” risk factors can compound as an widual encounters subsequent risk, ultimately
leading to greater involvement in problem behavand delinquency during one’s youth and
offending in adulthood (p.749). Piquero and calezs (2007a) support this notion and have
found that higher cumulative risk scores lead watgr likelihood of offending. It should also be
noted that childhood problem behaviors and adoigstelinquency are not only outcomes of
risk, but may further perpetuate risk as an indigldages (Loeber & Farrington, 1998; 2000).

With regard to offending trajectory research, salvegcent efforts have found that risk
may significantly influence variations in trajectaroup membership. Specifically, evidence
supports the suggestion that risk and protectigfa differentially influence high-rate and
persistent offending groups when compared to lae-oa abstaining groups (Chung et al., 2002;
Fergusson et al., 2000; Jennings et al., 2010bddmado-Molina et al, 2009; 2010; Piquero,
Brame, Mazerolle, & Haapanen, 2002). Converseiyesresearch has empirically linked
offending trajectory group differences to proteetfactors as well (Piquero et al, 2002; Wiesner
& Capaldi, 2003). However, it should be noted s$w@ne research has failed to establish
significant differentiation between offending greupith regard to risk and protective factors
(Piquero, Farrington, Fontaine, Vincent, Coid, &rldh, 2012b; Reingle, Jennings, Maldonado-
Molina, 2012b). All acknowledge that, at best, mempirical research is needed.

Ultimately, the findings pertaining to risk and fective factors of offending and
problem behavior trajectories support the ideaftierte are varying types of offenders with

differential risk and protective factors influengigroup membership, supporting the theoretical
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assumptions postulated by DLC theories (specificloffitt, 1993). However, due to the fact
that such great variance exists with regard toviddal risk and protective factors, more research
is needed. It should be noted that the need foemesearch focusing on risk and protective
factors is referenced in several comprehensiveveyof longitudinal, DLC, antisocial

behaviors, and criminal careers research (DeLiBiguero, 2011; Fontaine et al., 2009;
Jennings & Reingle, 2012; Piquero, 2008, Piquerd.ef012a).

Specific to the current research, it is also imgatrto briefly outline the consistent
patterns of risk and protective factors as theygoeto childhood and adolescence aggression
and delinquency. The summary of findings outlinetbly is merely intended to acknowledge
the relationship between general categories oktative risk associated with the primary
concepts being explored with the present study.ndeel for further empirical support is
inherently implied and partially the purpose of tuerent examination.

Aggression (Physical Aggression)

First, one of the most prominent discussions whe&mening risk of problematic
aggression is heritability, or the notion that @nlevel of aggression is often dictated by genetic
factors predetermined at birth (Piquero et al.,22)1In other words, a child with one or more
parent who exhibits comparatively elevated ratesggfression are at significantly greater risk of
displaying problematic levels of aggression. Faregle, as noted in Burt’s (2009) meta-
analysis of 103 twin and adoption studies, “aggossis a highly heritable condition (genetic
influences accounted for 65% of the variance)2@7). Similarly, in Tuvblad and colleague’s
(2009) examination of physical aggression, 85%hefdtability of proactive forms of aggression

was attributed to heredity. While Piquero andezdjues (2012a) note the relative novelty of
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research relating aggression to heredity, Burt 22@tknowledges that the risk and stability of
aggression, especially when discussing physicat$ors highly correlated with genetic factors.

Two additional pieces of the heritability argumarg executive function and personality.
Executive function refers to “a set of higher ordegnitive processes involved in the goal-
oriented self-regulation of thought, action, andoéon” (Burt, 2012, p. 270). Several research
efforts and meta-analytic reviews have establigsheglationship between low executive function
and increased aggression (Barker et al., 2011;iMd0D03; Morgan & Lillienfeld, 2000). While
the notion of personality is a rather expansiveceph, some empirical efforts have linked
specific personality traits to an increase in sasthaggression (Burt, 2012; Caspi et al., 1994,
Moffitt, 1993). Specifically, negative emotiongliimpulsivity, and neuroticism have been
found to be correlative risks associated with insesl aggression (Burt, 2012). While one’s
personality and cognitive abilities may be heainfjuenced by genetic factors, social science
research and longitudinal examinations of develagrhave continuously noted that life-events
and environment may also influence these constructs

The second prominent category of risk for aggrestiat is often noted is lack of
socialization (Tremblay, 2003). While socializatisra component of one’s environment (e.g.,
immediate family), the present research narrowddbes to peer interaction. In the context of
aggression, especially physical forms, much dekatts regarding the role that peer
socialization plays in perpetuating aggressive éaggks. A growing body of criminological and
developmental psychology research suggests tha¢sgign is a primal characteristic that
civilized societies have actually “unlearned” otiere (Nagin & Tremblay, 2005a; Tremblay,
2003). While this notion is discussed in greatgad below, the basic premise is that physical

forms of aggression are an inherent trait that rabstiren learn to control as a result of negative
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responses from peers during early childhood (N&gimemblay 2005a; Tremblay, 2003). Those
who fail to experience proper socialization mayteare to physically aggress beyond childhood
and into adolescence.

Delinquency (Nonaggressive Rule-Breaking)

As noted above, arglmilar to aggression, a comprehensive discusdioislofactors
correlated with delinquency could fill volumes ekts and ultimately offer few definitive
conclusions. However, in the context of the presesearch, it is worthwhile to acknowledge
the general types of risk that are consistentlgrezfced within delinquency literature. First,
compared to aggression, inherited traits are ¢&ssl frequently as correlative risk factors that
may increase one’s probability of engaging in dpliency. However, it should be noted that this
area of research is ever evolving when comparaggoession (Burt, 2012).

Second, since the advent of criminology as a plisa, researchers have considered
negative environment as a risk of delinquency. Sisthmay include unhealthy home
environments, poor parenting, neighborhood and ceniy structure, poor educational
attainment, proximity to poverty, etc. Ultimatetiiere is a tremendous amount of research that
has successfully established a correlative riskicgiship between one’s environment and
delinquency, especially, non-violent forms of dgliency (Burt, 2012; Loeber & Farrington,
1998; 2000).

Third, arguably one of the most frequently exardinerrelates associated with
delinquency within modern criminological researslthe influence of socialization, especially
peer groups (Moffitt, 2003, Warr, 2005). Whethdvetserious violent offending or non-violent
status offending, researchers have sought to exfsiaimanner in which peer groups facilitate,

and in some cases, perpetuate delinquency. Wisigareh exists regarding the influence of
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socialization on desistance (Nagin & Tremblay, 2§05 emblay 2003), much more scientific
inquiry has is focused on how socialization, esggcduring adolescence, propels individuals
into delinquency. When attempting to explain tHatrenship between socialization and
delinquency questions remain regarding causalihat is not apparent is whether delinquent
individuals are drawn toward each other due tolammterests or whether delinquent
individuals influence seemingly well-behaved othasstypical, social interaction. However,

Warr (2005) notes that once acquired, delinqueatspare difficult to relinquish.
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Chapter 3:

Defining Childhood and Adolescent Problem Behaviors

In order to address the present research it isratipe to detail the manner in which
physical aggression and nonaggressive rule-bredidang been defined and assessed within the
literature. Additionally, the present review coresiglhow these concepts manifest as one
matures. Finally, this chapter requires an analystee mutual exclusivity of physical
aggression and the narrowed form of delinquencytimreed above. Ultimately a discussion of
whether it is more realistic to consider these epe as correlative yet discrete is warranted.
Conceptualizing Childhood and Adolescent Problem Behaviors

In the context of longitudinal research of regagduhild and adolescent offending related
behaviors, which encompasses the examinationsminal careers, DLC theories of offending,
debate surrounding the age-crime curve, and dexnedofal psychology, social scientists
commonly look to outcomes that fall under the gahembrella of “problem” or “antisocial”
behaviors. Typically, such examinations are inftren of parent, teacher, and/or self-reported
behavior across various time points during chiladhand adolescence. Reliance upon these types
of data, as opposed to official statistics, is iy a function of the fact that most children and
young adolescents have not had the opportunite toeavily involved in our legal justice system
(specifically, juvenile justice involvement) so lgan life. In some instances antisocial or
problem behaviors may initially be disregarded gs-appropriate and consequently not worthy

of official reporting. Additionally, it is reasobke to assume that many forms of antisocial and
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problem behavior associated, occurring within eahyjdhood and adolescence, may not fall
under legal statutes meriting law enforcement imeolent.

However, a growing body of literature, across npldtidisciplines, notes that there is
great variability in determining what constitutegisocial behavior and which problem
behaviors during childhood and adolescence are pmedictive of serious, future
juvenile/criminal justice involvement (Loeber & Fawgton, 1998; 2000; Loeber & Stouthamer-
Loeber, 1998; Tremblay, 2010). One such resear8uet,(2009), defines the general concept of
antisocial behavior as “a set of behaviors thaltawsocial norms and are characterized by a
disregard for others’ rights (p. 803).” However,nagay be inferred, broad definitions may
include a whole host of behaviors and raise questiegarding which types of childhood and
adolescent conduct are most pertinent. Such betsawiay include, but are not limited to,
physical/overt aggression, rule breaking/covertreggjon, delinquency, deviance, bullying,
lying, hyperactivity, impulsivity, risk taking, afal oppositional behavior (Tremblay, 2003; Xie,
Drabick, & Chen, 2011). Often, it is the case tlesearchers investigating longitudinal patterns
of delinquency and offending related behaviorsmaay of these terms as equally problematic
and disregard the notion that each concept “agtgedeeterogeneous types of behaviors that
possibly have different causes” (Tremblay, 2003,84).

In an attempt to parse out the components of anéisbehavior most appropriate for
longitudinal research and DLC theories, Burt's (20feview notes a pattern that consistently
arises across recent empirical and factor anadytoorts. A multitude of research has established
the patterned presence of overt, physically agyesehavior and nonaggressive, rule-breaking.
What has become rather evident, with regard teetbe@&aminations of potentially predictive

components of antisocial behavior, is the existaidbese two correlated but perhaps discrete
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constructs. While these concepts are defined aachered in greater detail below, examples of
the former may include the use of physical violeoctking something by force. Examples of
the latter may include lying, cheating, or illegalderage behavior (Burt, 2012; Loeber &
Stouthamer-Loeber, 1998; Tremblay, 2003).

While the concepts of physical aggression and ngresgive rule-breaking are heavily
researched (Burt, 2012; Loeber & Farrington, 129R)0; Piquero et al., 2012a; Tremblay,
2010), the current study narrows the scope ofdisisussion to the potentially predictive nature
of physical aggression and nonaggressive rule-brgatith regard to known risk factors
associated with future delinquency and offendinthivicriminological explorations. As noted
previously, criminological research that considgfending in a longitudinal sense frequently
use chronic and elevated physical aggression aseatml childhood indicator of chronic
juvenile/criminal justice involvement (Loeber & Fiaigton, 1998, 2000; Piquero et al., 2012a,;
Tremblay, 2010). Similarly, criminological reselarften utilizes variations in juvenile
delinquency, which in most cases constitutes nomasgg/e rule-breaking, as an indicator of
juvenile/criminal justice involvement (Moffitt, 139 2006; Odgers et al., 2008). Also, in some
cases, researchers have attempted to establisbreotdyical link between seriously elevated
physical aggression, early onset nonaggressivebrelgking, and chronic adult offending (Nagin
& Tremblay, 2005a). In other words, it may be Basiferred that those that fall within the
serious problem behavior categories at key poitrissa the lifespan (i.e. childhood,
adolescence, and adulthood) are the same poputtiodividuals. The question that emerges is
whether this is an accurate interpretation. Consetly it is necessary to examine the
characteristics and risk factors associated witldlcbod and early adolescence physical

aggression and nonaggressive rule-breaking indepdiyd
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Additionally, while there is some novelty, withinminological debate, in suggesting
that research needs to explore theoretically asgnfariations in risk and protective factors
across physical aggression and nonaggressive reigdhg, it should be noted that the general
idea that physical aggression and nonaggressieebrnelaking are correlated but discrete
concepts has surfaced in psychological discusskmrsexample, in Burt’'s (2012) historical
overview of the manner in which conduct disordeD)@as been defined and diagnosed over the
past 40 years in the Diagnostic and Statistical \aof Mental Disorders (DSM), it is apparent
that psychological and mental health related rebeaave consistently confirmed the discrete
existence of physical aggression and nonaggressigddreaking among those diagnosed with
problem behavioral traits. However, debate persvits regard to whether physical aggression
and nonaggressive rule-breaking may be measureat@gorical or dimensional variables (Burt,
2012;Krueger, Markon, Patrick, & lacono, 2005; Rut2011).

Similarly, over the past decade Burt and colleadnae® amassed a growing body of
literature that reasonably suggests that whilectlaee similarities; physical aggression and
nonaggressive rule-breaking are etiologically défe constructs that may manifest as a
consequence of varying risk factors (Burt & Larse@Q7; Burt & Neiderhiser, 2009; Burt, 2012;
Hopwood et al., 2009). For example, Burt and egjlees (2007, 2009) have concluded that
variations in physical aggression tend to be fumcof genetics, while variations in
nonaggressive rule-breaking are more commonly &gsocwith environment. However, while
Burt (2012) frequently cites the logical link beeveDLC theories (specifically Moffitt's (1993)
developmental taxonomy, discussed in greater det@ihapter 4) and the distinction between
physical aggression and nonaggressive rule-breaimgxtensive test of this notion, given the

findings within criminological research, appeard&an obvious gap in the literature.
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In an effort to effectively explore the proposedearch questions pertaining to childhood
and early adolescent physical aggression and noesgjge rule-breaking, it is necessary to first
examine these two basic constructs that have haatlyrdefined antisocial behavior within
criminological literature. Therefore, the followisgction first outlines the manner in which
physical aggression and delinquency (specificalbnaggressive rule-breaking) have been
typically defined in the context of childhood aratlg adolescent development. The second
section briefly examines the way in which phys@gdgiression and nonaggressive rule-breaking
manifest during childhood and early adolescendard] this section discusses the correlative
relationship between childhood and adolescent egpyes of physical aggression and
nonaggressive rule-breaking and subsequent adatidbhg. And finally, it is necessary to
consider the mutual exclusivity of these two consep
Conceptualizing Physical Aggression and Nonaggressive Rule-Breaking

Physical Aggression

The term aggression is utilized across a multifd#isciplines, can encompass countless
behaviors, and often evokes colloquial understayglof certain types of conduct. When
attempting to understand and explain the genetamof aggression an infinite spectrum of
actions or behaviors may come to mind. For exangtlémes biologically vested scientists have
compared expressions of physical aggression atitesimal kingdom and among species
closely related to humans (Moffitt, 2003). Additadly, in some cultural settings, aggression is
viewed as positive and a necessary behavioral(gat sports, education, job market).
Anecdotally, there are also gender role expectatibat encourage males to seek and display

aggression, and conversely, encourage femaleppoess aggressive tendencies.
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While there are innumerate ways to consider tlsechdea of aggression, aggression in
terms of its proximity to problem behaviors is mappropriate when addressing the proposed
research questions and parallels the manner inwgacial science researchers often consider
the concept. As mentioned previously, various tygfesggressive conduct are frequently
contextualized as components of antisocial or groldbehaviors. Again, Burt and Niederhiser
(2009) define the umbrella concept of antisocidldweor as “a set of behaviors that violate
social norms and are characterized by a disregardtiiers’ rights” (p.803). More specifically,
aggression may be defined as an act intended t®darm to others (Dodge, Coie, & Lynam,
2006). From an economic standpoint, acts of aggresre a means to an end. Typically, this
requires interaction between at least two indivisluane being the aggressor and the other being
the recipient of such behaviors. While both aggoesand nonaggressive rule-breaking are often
meant to acquire a desired response or tangibt®mg, consequence of aggressive interaction
is harm. When considering the potential types ofhihat may result from aggression, the
possibilities are innumerable. Some examples mage&om mere discontent or hurt feelings,
to actual bodily harm, and in rare cases, deaths€guently, there are multiple forms or
categories of aggression. Some of the most fratyustadied and identified include physical,
verbal, emotional, relational, direct, indirecteoly and covert forms of aggressive behavior
(Burt & Neiderhiser, 2009, Burt, 2012).

Therefore, it is necessary to further narrow thienden of aggression to the manner in
which aggression has been examined within crimigiold research. Criminologists tend to
adopt definitions of aggression that closely patsithose found within psychological research,
which sometimes refers to such behaviors as “ogatisocial behaviors” (Burt, 2012, p.265).

Examples listed by Burt (2012) may include, butrawelimited to, “hitting, pushing, slapping,
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biting, kicking, etc.” (p. 265). However, overt &ucial behavior includes norm-breaking while
verbal aggression overlaps with the notion of ngnessive rule-breaking (Xie, Drabick, &
Chen, 2011).

In the context of crime and offending, there iséirdtive focus on physical expressions
of aggression, especially during childhood andyeadblescence due to the correlation with
chronic violent behavior later in life (Loeber &fAagton, 1998, 2000; Piquero et al., 2012a).
The thought being that even though violent offegdcurs less frequently than nonviolent
offending, it often results in greater harm whempared to other criminal acts. In Broidy et
al.’s (2003) examination of six studies that coasichildhood precursory indicators of adult
offending, physical aggression is considered thetmabust predictor of future offending.
Physical aggression, according to this study, dones “children’s tendencies to use physical
force in interactions with others” (Broidy et g).224). Similarly, Brame, Nagin, and Tremblay
(2001) concluded that physical aggression is thstrismcially destructive” form of antisocial
behavior” (p. 509). What becomes apparent isahaing those engaging in violent offending in
adulthood, there is a correlation with elevateddtiuod aggression (Loeber & Farrington, 1998;
2000; Loeber & Stouthamer-Loeber, 1998). For eXxamp Nagin and Tremblay (2005a) joint
trajectories analysis of childhood, physical aggi@s and adolescent delinquency (or juvenile
offending), it was determined that high childhoptysical aggression predicts high adolescent
delinquency. Therefore, as noted in criminal caxeesearch, if researchers and policy makers
may identify the precursors to criminal acts theuse the most harm, appropriate interventions
may be established.

Additionally, not only are there issues in definihg@ precursory behaviors associated

with future offending, but there is also debatehwegard to variations in the manifestations of
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such behaviors (Burt, 2012). Research suggestséen@tin components of antisocial behavior
such as physical aggression manifests early idlebdd and eventually desist overtime for most
individuals (Burt, 2012; Loeber & Stouthamer-LoglE398; Piquero et al., 2012a; Tremblay,
2003, 2010). However, while most research concaggelinquency tends to sporadically
appear during adolescence among large portiongegiapulation (Jennings & Reingle, 2012,
Piquero, 2008), there is evidence that delinquenay manifest earlier in life but it is dismissed
as age-appropriate (Burt, 2012; Tremblay, 20030201

Ultimately, criminologist’s interest in physicaygressive behavior during childhood and
adolescence is a function of its relation to cheadult offending, more specifically violent
offending (Loeber & Stouthamer-Loeber, 1998; Loehdtarrington, 1998; 2000; Piquero et al.,
2012a). Piquero and colleagues (2012a) note thidé wbt all of those with elevated physical
aggression during childhood go on to be serioumyrib offenders as adults, a pattern of
elevated childhood, physical aggression is appaaing chronic offenders. As researchers
and theorist continue to pursue childhood behavtasmay relate to serious, adult offending,
aggression during childhood appears to one of th&t prominent indicators (Burt, 2012, Loeber
& Stouthamer-Loeber, 1998; Loeber & Farrington, &98000; Piquero et al., 2012a).

As is often the case with human behavior, thesome debate as to origins of physical
aggression during childhood development and how babavioral characteristics ultimately
manifest. However, when examining pertinent li@r@, several patterns are evident. What is
apparent is that overt forms of aggression, spei§i physical aggression, tend to peak in
toddlerhood and then decrease for the majorithefpopulation as one ages into late childhood
and early adolescence (Nagin & Tremblay, 2005ambiay, 2003, 2010). A relatively small

portion of the population exhibit consistently edead levels of physical aggression beyond early
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childhood (approximately age four) (Nagin & Trempl2005a; Piquero et al., 2012a; Tremblay,
2003).

This rather consistent finding has led some tdipate that perhaps physical aggression
may be a “normative behavioral expression of aagera means of achieving an intended goal”
(Tremblay, 2003, p. 184). Nagin and Tremblay (20G&xplain that those who lack the
appropriate social environments and do not expegi@ppropriate parenting fail to control or
regulate their aggression. Congruently, Trembl&P® argues that because overt forms of
aggression, such as physical forms, tend to peaadyp in life, conceivably such behaviors are
actually “unlearned” due to socialization withirclald’s immediate social environment.
Tremblay (2003) goes on to explain that, as ons,ag@mative socialization teaches most
individuals alternative or socially acceptable neahgoal attainment. In other words, the
manifestation of physical aggression is a natusahdn behavior that one learns to control if the
proper social restraints are present within a thédivironment (Tremblay, 2003). As will be
discussed in Chapter 4, the importance of effegiasenting and socialization noted by
Tremblay (2003), closely parallel the postulate®b€ theories of criminality (Moffitt, 1993).

Similarly, several studies have found that speéirms of aggression vary by age and
gender (Moffitt et al., 2001; Moretti, Odgers, &Baon, 2004; Pepler, Madsen, Webster, &
Levene, 2005; Odgers et al., 2008). Most promigerdted is the significant differentiation
among males and females when examining physicakagign. Females are far less likely to
physically aggress at the rates of their male anpatts (Loeber & Stouthamer-Loeber, 1998;
Odgers et al., 2008). However, (Loeber & Stouthabweber, 1998) notes that females tend to
engage in less overt forms of aggression suchlasorgal aggression, which may include

behaviors that are covert or deceptive. Examplgsint@dude gossiping about a classmate or
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initiating rumors with the intention of causing hrarHowever, while the literature pertaining to
female antisocial behavior is evolving, Odger aolleagues (2008) note that “virtually all
epidemiological studies testing whether genderifipgrathways of antisocial behavior exist
have identified a ‘childhood-onset’ or ‘early-dtat pathway among females” (p.675).

With regard to age, many have found that aggregseaks between the ages of two and
four for most children (Piquero et al., 2012a; Tbéay, 2003; 2010). Only a small percentage of
the population continues to physically aggresatmaratively elevated levels beyond age six.

Nonaggressive Rule-Breaking

As noted above, within the greater context of acied behavior, a second common
pattern that has emerged in factor analytic analgsel “empirically derived rating scales”
research is the presence of nonaggressive ruléibhge@Burt, 2012, p. 264). The notion of
nonaggressive rule-breaking is a definitive compoioé diagnosable behavior disorders among
children, such as disruptive behavior disorder @mtluct disorder (DSM-IV and ICD-10). From
a diagnostic standpoint, nonaggressive rule-brgagomprises one of the four major subgroups
of disruptive behavior disorder (i.e. physical aggion, oppositional-defiance, rule-breaking,
and stealing-vandalism), which are defined seplrated discussed in the context of
developmental trajectories research in Trembla304.0) review of disruptive behavior.
However, from an empirical perspective, Burt (204@des that oppositional behavior is
typically the precursor to physically aggressivadaor, while rule-breaking and stealing-
vandalism often illustrate overlapping “developnattajectories and etiological patterns” (p.
266). This is also supported in the context ofGdd Behavior Checklist (CBCL), which is
frequently utilized as an empirical measure ofdimlod behavior (Achenbach & Rescorla, 2001;

2003). The CBCL (which is discussed in greateritigt&hapter 4) groups such antisocial
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behaviors into two categories (physical aggresamhnonaggressive rule-breaking) that
Achenbach (1991) broadly labels as externalizirttpl®rs (aggression and delinquency).

Nonetheless, it is frequently noted that while rggrassive rule-breaking is consistently
illustrated in childhood and adolescent behaviggaéarch, it is significantly under-researched as
a dependent variable (Burt, 2012; Tremblay, 20Consequently, general definitions and
patterns regarding the manifestation of this cohaeplacking (Tremblay, 2010). Accordingly,
while nonaggressive rule-breaking may be genedsfined as the calculated disregard for rules
(Tremblay, 2010), it is often defined by the beloasiassociated with the concept. For example,
Burt (2012) defines nonaggressive rule-breakintpeasperty violations such as theft, vandalism,
and fire-setting, as well as status violations saslruancy, swearing, running away, and
substance use” (p. 265).

In the context of criminological debate, nonaggiesrule-breaking often overlaps with
the understanding of age-related delinquency. &ulinquency is typically defined as
offending behavior among juveniles, or those wheehaot reach the age of majority,
delinquency commonly includes behaviors that fatier category of status offending (Dishion
and Patterson, 2006). Status offending may be e@fas behavior that is illegal merely due to
one’s age (e.g. smoking, alcohol consumption, tyarunning away from home) (Tremblay,
2010). When comparing typical forms of delinquertbg, overlap with the concept of
nonaggressive rule-breaking is apparent, as nat8diit's (2012) definition above. However,
due to the fact that delinquency, as defined inrainological sense, may technically also
include violence (e.g. robbery or assault), thes@né research will focus on delinquency in the

form of nonaggressive rule-breaking and its dabnifas a means of avoiding confusion.
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Within the psychological literature, the notionmefnaggressive rule-breaking is
sometimes referred to as covert behavior (Burt220temblay, 2010). Such behavior is
effectively nonaggressive rule-breaking; howevdmitleons of covert behavior often mention
deception and manipulation of one’s circumstanoesieffort to avoid detection. Consequently,
research has often found that covert behaviorasgeciated with increased cognitive
understanding and advanced socialization (Burt22Mbffitt, 2003; Odgers et al. 2008). These
factors are frequently viewed as the inverse oftdvehavior, outlined above, which is a
function of impulse and under socialization (B@@12; Loeber & Farrington, 1998; 2000).

Therefore, when considering the development orii@station of nonaggressive rule-
breaking there appears to be distinct variationgamed to physical aggression. The literature
pertaining to the trajectories of nonaggressive-hreaking across childhood and early
adolescence notes that nonaggressive rule-breakmetatively low or nonexistent during
childhood and only begins to manifest as a child@sdnto adolescence at approximately age
twelve. On the aggregate, this form of problem beaira tends to peak during late-adolescence
for most individuals (Moffitt, 1993, 2006). In Trdatay’'s (2010) review of disruptive behaviors
it is noted that trajectories of rule-breaking babes often identify four groups (high, medium,
low, and abstainers) that remain consistently lodrequency during childhood and increase
across all groups during adolescence. ComparatiVeimblay (2010) acknowledges that
findings within nonaggressive rule-breaking trapeiets research do not suggest the existence of
late-onset group among those illustrating this fofrdelinquent behavior. In other words, while
there is variation in the frequency of nonaggressiite-breaking, the slopes of such behavior,
across groups, appear to be parallel. Additionatigst of the trajectories literature also has

established that while a large portion of the papah may partake in delinquency at some point
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during adolescence, the bulk of these individualseventually age-out or desist, as they move
into adulthood. The results of these findings Hadesome to suggest that, theoretically
speaking, nonaggressive rule-breaking is a ratbenal part of adolescent development
(Moffitt, 1993) and the vast majority of individsaWwill engage in such behaviors during their
adolescent development. Some theorists have seggistt this form of delinquency is merely a
means of establishing independence as one matoradualthood, which will be explored in
greater detail in Chapter 4 (Moffitt, 1993).

However, several reviews have noted that due ta¢ffieition of nonaggressive rule-
breaking and its lack of severity, it is plausitilat such events are overlooked during childhood
and early adolescence or merely dismissed as gemfate behavior (Burt, 2012; Tremblay,
2010). For example, Burt (2012) notes that théectVe increase of nonaggressive rule-
breaking during adolescence, regardless of frequenay be a result of in an increase in
severity. For example,

Behaviors that are dismissed as simply “not knoviaatier” in childhood (e.g.

stealing from a store, drawing on walls) are intetgd as more nefarious by

adolescence (e.g. shoplifting, vandalism). (BudtL2 p. 266)

Therefore, outlining the typical trajectories andnifestations of nonaggressive rule-
breaking is more difficult when compared to physaggression. For this reason, it is imperative
that researchers utilize measurement instrumeatstinsider age appropriate behaviors,
especially during childhood, that are not contirtgemofficially reported events.

While elevated levels of physical aggression Haeen associated with persistent adult
offending (Loeber & Stouthamer-Loeber, 1998; Odgtral., 2008; Piquero et al., 2012a), any
association with nonaggressive rule-breaking amdreb adult offending is less apparent.

Although non-violent forms of adult offending (epyoperty offenses) are much more prevalent
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than violent forms of offending and nonaggressiuke-breaking during adolescence is rather
typical among large portions of the population #mere does not appear to be an abundance of
established research suggesting that nonaggrasdesbreaking is predictive of chronic adult
offending. This is not to suggest that there igalationship, but rather that it is clearly absent
from current debate within DLC theories of offerglilgain, this may be a function of the
measurement and definitional issues listed abotigghnmerits further exploration. As noted in
Tremblay’s (2010) review of disruptive behavioretter data are needed to understand the
development of covert rule breaking from early @hdod to adolescence” (p. 349).

Operationalization of Physical Aggression and Nonaggressive Rule-Breaking

While the measures utilized for the present reteaill be discussed in greater detail in
Chapter 5, it is important to acknowledge a fewésspertaining to appropriate
operationalization with regard to childhood andladcent physical aggression and
nonaggressive rule-breaking, which will serve gsetelent variables. First, measurement tools
that address the proposed research must accomnubilatend adolescent populations (ages 4-
18). Standardized measures typically take int@aetthe reality that behavioral traits
expressed across life-points often vary. For exaygxpressions of physical aggression at age
five may not be reflective of expressions of phgbaggression during adolescence.

Second, due to the age range associated with dpeged research questions, the use of
official statistics (e.g. arrest records, policeemctions) is not feasible. While acts of physical
aggression and nonaggressive rule-breaking maytusdgnlead to arrest or police interaction, it
is highly improbable that such behaviors, espgc@iring childhood, would warrant such
outcomes. As noted by Burt (2012), acts of physaggjression and nonaggressive rule-breaking
during childhood and early adolescence (e.qg. littkicking, and lying) are often observed by

parents but frequently dismissed as age approprite harm necessary to involve the criminal
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justice system often requires a certain level gnttive function that most individuals do not
acquire until the teenage years (Burt, 2012; Lo&b8touthamer-Loeber, 1998; Moffitt, 1993).

Additionally, many would look to self-report inditors of physical aggression and
nonaggressive rule-breaking, given that officiatistics are not a reasonable option for the
proposed research questions. However, again dine tge of participants, self-report measures
are not a realistic alternative. Young particigaetspecially those in early childhood, may lack
the cognitive function to understand and/or thditgdio recall their actions (Moffitt, 1993;

Nagin & Tremblay, 2005a; Tremblay, 2003).

For the reasons listed above, a measure thatadia third-party observer to document
physical aggression and nonaggressive rule-breakimpst appropriate. Ideally, a third-party
with significant interaction with the participastich as a parent or guardian, would offer greater
guantities of reliable data compared to memberresaarch collection effort. However, some
(Burt, 2012) have noted that, by nature, various®of nonaggressive rule-breaking during
adolescence are accompanied by deception (e.g, tiealing). Therefore, it is unrealistic to
assume that a third-party observer would be capzbieporting absolutely every instance of
physical aggression and nonaggressive rule-breal¥ge potentially missing some
occurrences of physical aggression and nonaggeesdie-breaking is a possibility, a measure of
childhood and adolescent physical aggression andggressive rule-breaking that employs
third-party observation is most appropriate for pinesent study.

In addition, it is requisite that the measuremestrument used to facilitate the proposed
research questions be capable of assessing baticahgiggression and nonaggressive rule-
breaking. Further, a tested measure that prockegeerate scores for both physical aggression

and nonaggressive rule-breaking as well as a cardtsnore is ideal. Separate and combined
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score will allow for a more comprehensive examuorabf the theoretically driven risk factors.
Ultimately, the goal is to determine the level &iah physical aggression and nonaggressive
rule-breaking are conceptually distinct constrtigine-Landsman, 2011).

Therefore, while there are multiple options wiggard to measurement selection,
considering the requirements listed in the previparagraphs, the most frequently utilized
measurement instrument that facilitates the praposgearch, is the Child Behavior Checklist
[CBCL] (Achenbach, 1991). Again, the CBCL will bescussed in greater detail in Chapter 5;
however, it is worth explicating briefly on its salvility. The CBCL is one of the most
ubiquitously employed, standardized measures dfleno behaviors during childhood and
adolescence (Tremblay, 2003). While the CBCL preduatent scores for multiple childhood
and adolescent traits (i.e., social withdrawal, sbencomplaints, anxiety and depression,
destructive behavior, social problems, thought |enmis, and attention problems), most pertinent
to the present research are its ability to assgg®asion and delinquency both separately and
collectively (i.e. externalizing behavior score)hWé the present research will employ a
composite score for both physical aggression amaggressive rule breaking from individual
items within the CBCL, the individual items welltablished measures of both concepts.
Additionally, the CBCL accommodates the need farial-party reporting from a parent or
guardian in the form of a questionnaire designessgess childhood and adolescent behaviors
from ages 4 to 18.

Mutual Exclusivity of Physical Aggression and Nonaggr essive Rule-Breaking

It is clear that there are multiple ways to assbdslhood and adolescent problem

behaviors. As outlined in the above review, redeaichave sought to establish the most

parsimonious indicators of childhood and adolespenitlem behavior, whether it is within
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criminological debate, psychological exploratiohil¢hood/developmental research, and even
diagnostic criteria among medical professionalsie i a whole host of factors (e.g. data
availability, age of participants, and differingydgs of cognition and childhood development),
varying problem behaviors are frequently used aiitangeably when considering childhood and
adolescent populations. For example, researchalpilooks to severe childhood physical
aggression as a predictor of juvenile justice imgotent (Loeber & Stouthamer-Loeber, 1998;
Nagin & Tremblay, 2005a; Piquero et al., 2012anmikay, 2010). Similarly, examinations of
adolescent behavior often consider early and chrorblvement in delinquency as foretelling
of extensive juvenile justice involvement (Moffiit993, 2006; Piquero et al., 2003). Research
has even sought to establish a linear relationséiyween problematic childhood and adolescent
behaviors (Nagin & Tremblay, 2005a). Issues arisemchoosing an appropriate measure;
whether it is overt aggression, covert aggresgbgsical aggression, delinquency, disruptive
behavior, conduct disorder, or even a specifisach as running away. In parsing out these
overlapping concepts out, it becomes apparentltlea¢ are two conceptually distinct constructs
that are frequently found among most children atwlescents in varying intensity, frequency,
and duration (Achenbach, 1991; Burt, 2012; Trem[itay 0).

Although Burt (2012) notes that both factor analytivestigations and empirically driven
measurement research have consistently found #sempce of two common types of childhood
and adolescence problem behaviors (physical aggreasd nonaggressive rule-breaking), it is
imperative to reiterate how these concepts are allytexclusive.

First, as noted above, the risk and protectiveofacssociated with physical aggression
and nonaggressive rule breaking differ. Specifyc@hysical aggression during childhood is

frequently linked to heredity and lack of approfeiaocialization, while nonaggressive rule-

www.manaraa.com



47

breaking behavior during adolescence is often @stsatwith environmental risk (Burt, 2012;
Tremblay, 2010).

Second, the period of manifestation vary betweeysighl aggression and nonaggressive
rule breaking. Physical aggression consistentlyifests, within longitudinal research, at its
highest rates during early childhood (Loeber & $tamer-Loeber, 1998; Nagin & Tremblay,
2005a; Piquero et al., 2012a; Tremblay, 2003). ltepdome to suggest that physical aggression
is “unlearned” as a result of socialization (Nagiifremblay, 2005a). Conversely, research
regarding nonaggressive rule-breaking has founddilia to the necessity of developed
cognition, such behavior often does not appeat adtlescence. Also, the peak rate of such
acts is often evident in late adolescence (Moffi93; 2006).

Third, prevalence rates across research samplgesiutpat those with elevated levels
physical aggression may not necessarily be thogéngap all members of those engaging in
nonaggressive rule-breaking. As noted above, vaeleral longitudinal, trajectory analysis
have attained ideal model fit at the four grougelder both physical aggression and
delinquency, the percentages of those within eaghpgare not parallel across aggression and
nonaggressive rule breaking.

Fourth, physical aggression and nonaggressivebreleking during childhood and
adolescence differ with regard to their prognoasisociation to adult offending. A statistically
significant relationship between elevated childhpbgsical aggression and serious adult
offending has been established in some researadb@rak Farrington, 1998; 2000, Tremblay,
2010). However, as noted by Piquero and collea@@@®&a), not all individuals with elevated
physical aggression during childhood go on to clradult criminal involvement. Conversely,

while some forms of delinquency have been assatiatth serious adult offending; some
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research supports the notion that such behavimri:iative among adolescents (Piquero et al.,
2003). However, due to a lack of appropriate mesasant and research focusing on this form of
problem behavior across childhood and adolesceéneegsearch has questioned the validity of
making definitive statement regarding the relatitopdetween delinquency and adult criminality
(Laub & Sampson, 2003).

Ultimately, there are a multitude of ways to coesidroblem behaviors during childhood
and adolescence. As outlined above, there aregaarurring problem, behavioral constructs
(i.e., physical aggression and nonaggressive mdaking) that are frequently identified within
childhood and adolescent samples. However, wiisipal aggression is prevalent among
children, questions remain regarding the relatignghadolescent delinquency. Additionally,
due to the prevalence of delinquency, especialthénform of nonaggressive rule-breaking
during adolescence, it is reasonable to consideshtet degree these differing concepts (physical
aggression and nonaggressive rule-breaking) stskréactors. Based on evidence to date, these
two constructs appear to be mutually exclusivethednost efficient way to consider problem
behaviors during childhood and adolescence whermpaang across disciplines. Furthermore,
variations in many of the common correlates assedgiaith physical aggression and
nonaggressive rule-breaking parallel the underpgspf DLC theories of crime (Moffitt, 1993).
Therefore, in order to address this issue, it @ necessary to outline the most appropriate
theoretical basis and then present a suitable nma@nsring an answer to the proposed research

guestions methodologically.
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Chapter 4:

Theoretical Framewor k

As indicated previously, the intent of the presesearch is to examine the variations in
trajectories of physical aggression and nonaggressie-breaking among at-risk youth as well
as empirically substantiated risk factors that nmflyence problem behaviors and juvenile
justice involvement. Additionally, due to a lackasiminological research focusing on
childhood and early adolescence, this study exairaneequently overlooked but important
period of development. As a consequence, it isgszag to consider theoretical explanations of
offending that most appropriately facilitate theessment of discrepancies in the causes and
correlates of childhood and early adolescence phlaggression and nonaggressive rule-
breaking.

Therefore, it is first essential to historicallyntextualize the criminological debate
surrounding longitudinal examinations of offendnetpted behaviors, which ultimately
culminate in the establishment of DLC Theories da@bkove. Second, in order to effectively
address the postulated research questions, itesgsary to utilize a theoretical perspective that
accommodates varying degrees of problem and offigndilated behaviors as opposed to a mere
dichotomy of offending versus non-offending, asedon Jennings and Reingle (2012). As a
result, this chapter will briefly consider the debaurrounding categorizing or grouping
offenders. Additionally, it is essential to addrdgssenting opinions on the topic, which

primarily speak to the ever-present debate in cratoigy over the appropriateness of general
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versus specific theories of offending, the legittmaf grouping offenders, and a consideration
of whether these groups may be identified prospelgtior retrospectively, which would
substantiate the need to identify potentially cnagenic behaviors during childhood and
adolescence (Gottfredson & Hirschi, 1990; Laub &@aon, 1993, 2003; Nagin & Tremblay,
2005b; Paternoster & Brame, 1997; Sampson & La00322005).
Criminal Careers

Within the discipline of criminology, few topics ¥aelicited more debate than how and
when to appropriately identify those with the highesk of engaging in offending, especially
violent offending. As briefly discussed in Chapiethe contemporary state of this debate
initiated in 1983, when at the request of the Natldnstitute of Justice, a panel of academics led
by Alfred Blumstein convened to consider the ewereasing prison population and potential
policy implications of selective incarceration (Biatein et al., 1983). Part of the discussion
focused on the fact that a relatively small poridthe overall population was responsible for a
disproportionate amount of criminal offenses (Bltenset al., 1983). Additionally, these
criminals appeared to offend at higher rates antbfayer durations (Blumstein et al., 1983).
These findings led to the later work of Blumstend &olleagues (1986) focusing specifically on
this population of “career criminals” and “criminadreers,” which is offered as a paradigm for
explaining variations in offending behaviors ovetemded periods of time (Piquero et al., 2003).
As noted in Chapter 2, Blumstein et al. (1986)iaet a criminal career is a “longitudinal
sequence of crimes committed by an individual aféeti (p.12).

In Blumstein and colleagues (1986) influential pigrarticipationor “the distinction
between those who engage in crime and those wmotfofrequencyor “the rate of criminal

activity of those who are activeeriousnessf the offenses committed;” ammadreer lengthor
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“the length of time an offender is active” are K&y dimensions considered (p.1). In the years
since, these dimensions have expanded to incluahe-¢ype mix and seriousness, offense
switching, and co-offending patterns (Brame, Patster, Bushway, 2004; Piquero, Moffitt &
Wright, 2007b; Soothill, Francis, Ackerley, Humpyse2008).

Ultimately, the one of the most prominent policypimations that came of the criminal
careers debate was a focus on the importance lgfidantification and intervention. While this
may seem rather intuitive, it marked a definititsan the focus of policy and theoretical
exploration away from solely focusing on adult bebes and acknowledged the relationship of
offending related behaviors and child/adolescemseldpment. As no coincidence, many of the
theories that grew to prominence following Blumstand colleagues (1983; 1986) reports
focused on factors that influence this criticalipérof development (Gottfredson & Hirschi,
1990; Moffitt, 1993).

As noted in DeLisi and Piquero’s (2011) reviewlué turrent state of criminal careers
research, there are four basic theoretical appesattiat criminologists tend to employ when
examining problem behaviors and offending over tifiteese include self-control theory,
psychopathy, biosocial criminology, and developraktexonomies. While psychopathy and
biosocial criminology are ever-evolving and rathevel to the field of criminology, debate
regarding the supremacy of self-control and devektal taxonomies theories has persisted for
many years.

As is often the case in academia, the criminalerarparadigm and theories that focused
on longitudinal patterns of offending beginninglwahildhood development (outlined below)
were not met with complete acceptance. In a sefipapers that ultimately culminated with

their General Theory of Crimgl990), Gottfredson and Hirschi rebuked the exgtians offered
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by the criminal careers paradigm for offending treacy, use of longitudinal research, crime
typologies, and a whole host of other concepts (8leR005; Piquero et al., 2003, 2007a).

However, at the root of the argument were explagatariations regarding the age-crime
curve. The age-crime curve is the rather stabteergtanding among criminologists that
aggregate rates of delinquency increase duringeadehce, peak around age 17, and ultimately
decrease or desist over time (Piquero, 2003). fedsbn and Hirschi (1990) agree in the
existence of an age-crime curve, however, debaesawhen attempting to explain this
phenomenon. Some argue that variations in thecagees curve are a reflection of fluctuations
in offendingparticipation (Gottfredson & Hirschi, 1990); while others contehdt it is more a
matter of offendindrequencyBlumstein et al., 1986). Gottfredson and Hirsdi890) assert the
frequency of offending is somewhat of a nonissianong that individuals who offend at high
frequencies follow the same age-crime curve aviddals who offend at low and moderate
frequencies. Ultimately, accrediting varying levefself-control, or criminal propensity, for
why some individuals offend more than others (Gettfon & Hirschi, 1986). Parsimoniously,
Gottfredson and Hirschi (1986) claim that indivitbuaith the worst levels of self-control
engage in delinquency and offending at an early affend most frequently in a variety of
criminal arenas, and desist later in life.
Overview Offending Categorization

As a result of criminal careers research, the fdldriminology was forced to consider
the varying dimensions of offending as outlinedwab(Piquero et al., 2007b). Along with the
understanding and debate of such dimensions, daenecknowledgment of a relationship
between past offending and future offending. Tven&ual outcome of the academic banter

regarding lifetime patterns of offending was theelepment of several criminological theories
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that focus on the variations in the degree of arahoffending and considered offending from a
linear and chronological perspective (DelLisi, 20BEgjuero et al., 2003 & 2007a). The change in
emphasis was to consider offending over time dt bo¢ aggregate and individual level (Piquero
et al., 2007a). Additionally, the vernacular asst@al with this research has shifted away from
such confining terms as “typologies” toward the enoralleable concepts of “pathways” and
“developmental trajectories” (Piquero et al., 2007a

Francis et al. (2004) note that contemporary thealeresearch pertaining to
categorizing offenders can be grouped into two waygarlier ones focusing primarily on
criminal behavior (Clinard & Quinney, 1973) andm2pre recent efforts to examine criminal
trajectories and varying levels of offending (M&ffil993; Sampson & Laub, 1993). The
theories that take a developmental approach incluateare not limited to, Sampson and Laub’s
Age-Graded Theory of Informal Social Control and@@lative Disadvantage (1993),
Thornberry’s Interactional Theory (2001), and Mt Developmental Taxonomy (1993).
These theories fall under the basic umbrella of @ki@inological theories (DeLisi, 2005;
Piquero et al., 2007a).

While varying greatly on specific issues, DLC thes share a number of commonalities
as outlined by Nagin, Farrington, and Moffitt (199Birst, offending and offending related
behaviors vary individually across age. Seconel cdiuses of antisocial behavior also vary
across age and the life-course. Third, antisd@akvior is sequential, further supporting the
importance of examining childhood and adolescenblem behaviors. Finally, “time-stable”
differences, per individual, impact antisocial baba(Nagin et al., 1995, p.1). Additionally, it
is important to note that DLC theories were devetb access within-individual changes in

offending and the components correlated with crahoffending (Piquero et al., 2007a).
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In essence, such approaches argue that it is regeesconsider both individual
propensities toward offending (population heteraggh and life-circumstances that influence
offending (state dependence) (Nagin & Paterno2@40). While the majority of criminological
theories prescribe to either a purely populaticefogeneity explanation or primarily to the state
dependence accounting for persistence in offendiiagin and Paternoster (2000) note that there
are two theories that reject the either/or approbdtead, Sampson and Laub’s (1993) age-
graded theory of informal social control and Maf§it(1993) developmental taxonomy of
offenders, opt for a more comprehensive explandhiahaccounts for both processes.
Paternoster and Brame (1997) further differentidbéfitt’s (1993) theory from Sampson and
Laub’s (1993) theory by stating that a developmlah&ory of crime, such as Moffitt’s (1993),
IS unique as the assumption of a general causenoé ¢s suspended, allowing for different
pathways of crime for different types of offenders.

General versus Specific Theories of Offending

However, when considering the aforementioned DL€bties in the context of the
“general versus specific theory” debate, whichtitha root of the argument over whether
offending and delinquent behaviors vary and mafeddcross individuals, Laub and Sampson
(2003) and Moffitt (1993) diverge from Nagin andétaoster’s (2000) assessment of a middle
ground in the context of population heterogeneiy state dependence. General theories of
crime claim that “diverse criminal acts and actwese homogeneous enough to be explained
either by a single factor or a very limited sefauftors” (Paternoster & Brame, 1997, p.49).
Often considered the most parsimonious of genkedlrtes, Gottfredson and Hirschi (1990)

assert that there is a general cause or propetsityuted to offending behavior and one path
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that all offenders traverse. Such general theafiesime contend that offending propensities
are a result of process that, once experiencedoté® reversed (Gottfredson & Hirschi, 1990).

According to Gottfredson and Hirschi (1990), antiasband analogous problem
behaviors are directly related to one’s level dfsentrol. Self-control is a stable concept
established during childhood (typically by age €igtiependent upon the effectiveness of
parenting one receives (Gottfredson & Hirschi, ))99@effective parenting occurs when a
parent fails to monitor a child’s behavior adeqlyaéad fails to acknowledge deviant acts, thus
leading to low levels of self-control (Gottfreds&rHirschi, 1990). Gottfredson and Hirschi
(1990), argue that through this process of child parent interaction, a child establishes his/her
level of self-control by, approximately age eigimid those children with low levels of self-
control “will tend to be impulsive, insensitive, ydical (as opposed to mental), risk-taking,
short-sighted, and nonverbal, and they will teretéfore to engage in criminal and analogous
acts” (Gottfredson & Hirschi, 1990, p.90).

As mentioned, Gottfredson and Hirschi (1990) ariipa¢ self-control is a stable trait and
does not vary over time. Subsequently, GottfregsahHirschi (1990) claim that through a
process of establishing self-control, individualghvantisocial tendencies develop an inherent
badness, in the pathological sense. For this ne@3ottfredson and Hirschi (1990) argue that
one’s level of criminality at any given time is indtive of their propensity to offend, therefore,
negating the necessity of longitudinal research.

Conversely, while Moffitt's (1993) developmentakbnomy shares similarities with
general theories such as Gottfredson and Hirs@83)Llwhen explaining offending propensities
(i.e., impulsivity, hyperactivity, and verbal alyi among some offenders, the point of

contention again may be found when attempting aex the age-crime curve (Bartusch,
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Lynam, Moffitt, & Silva, 1997). Moffitt (1993) anthany developmental theorists assert that,

instead of a singular propensity, several factorsoorelates relate to antisocial behavior in

childhood, while entirely different correlates agobfor antisocial behavior in adolescence,
further substantiation the need to consider proldemantisocial behavior during child and

adolescence as well as examine variations in risk.

In Moffitt’s (1993) original piece patterns of efiding related behaviors may be grouped
into three basic typologies; however, the thirdugrodescribed by abstention, is rarely noted.
Moffitt (1993) argues that neurocognitive factonsl@&nvironmental risks may explain why a
small portion of a given population may begin otfeny at a very young age and continue
offending behaviors into adulthood. Moffitt (1998pels this group of offenders as life-course-
persistent (LCP). However, Moffitt (1993) suggesist learned antisocial behavior, as a result
of peer observation, are to blame for why someviddials offend for only a brief period of time
during adolescence. This group of “adolescencédufi (AL) offenders makes up the vast
majority of offenders.

According to Moffitt (1993) adolescence-limitedL(Aconsists of a group of delinquents
who illustrate little, if any, antisocial behaviduring childhood, deviate during adolescence, and
eventually desists during late adolescence or ealijthood. Moffitt (1993) contends that AL
offenders make up the majority of juvenile offerejend this group of offenders typically has a
limited offending repertoire; such offending maglude status offenses and property crimes
(Piquero & Brezina, 2001; Piquero et al, 2007apn&2quently, these individuals are far less
likely to be involved in violent offending (Moffittt993). Also, AL offender’s antisocial
behavior is initiated due to biological and psydutal changes associated with the onset of

puberty (Moffitt, 1993). Moffitt (1993) maintairtkat the delinquent behavior associated with
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the AL group is age appropriate and to some degpe®al, noting that only a small portion of
the population completely abstain from delinquency.

Moffitt (1993) contends the AL delinquency may b@lained by considering the
concept of a maturity gap, social mimicry, and thieforcement of antisocial behavior from
peers as a means of engaging is adult-like behéviquero & Brezina, 2001; Piquero, 2001). In
its basic understanding, many teens experiencspauly in biological or physical growth as
compared to emotional and psychological growthrdpadolescence (Lilly, Cullen, & Ball,
2007). This is the time when the one’s physicaktlgpment would reflect a maturing adult;
however, one’s psychological health remains chkd-tlue to continued brain development. As
a result, teens tend to assert their autonomydmpendence by engaging in what they view as
adult behavior. Moffitt (1993) labels this lagpsychological development as the “maturity
gap.” Because AL delinquents are psychologicadigltiny, as they move into adulthood
delinquent motivations tend to subside (Moffittl993). Additionally, AL delinquents are
susceptible and responsive to a shift in contingesnsuch as the fear of an adult criminal
record, job loss, or the loss of an intimate relaghip (Piquero & Brezina, 2001).

In addition to the notion of a maturity gap, Mtffi1993) emphasizes the importance of
social mimicry among AL delinquents and the reinénent of antisocial behaviors from peers.
This is the idea that antisocial behavior is ledrig observing the antisocial behavior of other
delinquents, and in many cases LCP delinquentddegul below) (Piquero & Brezina, 2001).
Furthermore, Moffitt (1993) goes on to note the amance of reinforcement of such behavior.
It is suggested that similar to the concepts aasetiwith social learning as it pertains to
reinforcement, AL offenders learn that with evedyki act he/she is viewed as less of a child.

Therefore, it is necessary to continue engagirdglmquency (Moffitt, 1993).
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While AL offenders may be described by change dueir movement into and out of
delinquency, the hallmark of LCP offenders is couitiy (Lilly et al., 2007). This may be
illustrated by the fact that LCPs often show sighantisocial behavior as children and maintain
antisocial and delinquent behavior into and beyadalescence (Moffitt, 1993). Additionally,
LCP delinquents comprise a much smaller group bfhggents, who often engage in more
serious and violent offending at higher frequen¢Msffitt, 2006).

According to Moffitt's (1993) theory, the developnt of a LCP offender is based on the
intersection of two main issues, “inherited or doegi neurological variation” and
“environmental risks” (Moffitt, 2006, p.278). Thelationship between neurological dysfunction
and antisocial behavior has been documented onpheuticcasions (Moffitt, 1993, 2006;
Piquero, 2001). Moffitt (2006) notes that suchnmoéagical variations in LCP offenders are
often first recognized by deficits in cognitionffaiult temperament, and/or hyperactivity. It is
then suggested that when these neurological issaagest in environments plagued with risk,
the hope of developing prosocial life skills istl@goffitt, 2006). Moffitt (1993, 2006)
summarizes environmental risk or “family-adversig inadequate parenting, disruptive family
bonds, ineffective discipline, poverty, and par@md sibling deviance (p.278-279). Ultimately,
Moffitt (2006) argues that a reciprocal processuessbetween neurological variations and
environmental risk, effectively creating the petfstorm for future and sustained antisocial,
delinquent, and criminal behavior.

Although frequently overlooked, Moffitt’'s (1993)igmal taxonomy and subsequent
work (2006) acknowledges the existence of a grddplistainers.” As noted previously, Moffitt
(1993) argues that lower-level delinquency is ammm, if not normal, component of adolescent

development. This explains why AL delinquents actdar the vast majority of delinquents and
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why this group eventually desists (Moffitt, 1993 ccording to Moffitt’s (1993) original
taxonomy, abstention was a result of two issuelck) of the experienced “maturity gap”
outlined above because of an over developed sinaéutt responsibilities and 2) individual
characteristics that are viewed as “unappealingth@r adolescents (Moffitt, 2006, p.290).
Moffitt’s (1993) group of abstainers desire confagmo adult behavior earlier than their peers
and, as a result, are unpopular among those indafgeigroup. In addition to social isolation,
Moffitt (1993) argues that this group may expreggheér levels of depression, sadness, anxiety,
and less dating experience.

However, while subsequent research has confirmee 6 Moffitt's (1993) notions
regarding abstainers, others have found evidenttestoontrary. The main point of contention is
the notion that abstainers experience greaterdefedadness. While Piquero and colleagues
(2005) did confirm that an abstention group exastd this group tends to be socially isolated,
they found that abstainers did not experience exeesadness and actually had varying forms
of social connectedness compared to the typicdeadent (i.e. with teachers, church and other
prosocial individuals). Additionally, research gegts that between 6 and 12 percent of
adolescents abstain and this group tends to berepezsented with females (Piquero et al.,
2005).

In addition to Moffitt’'s (1993) original theory, vith has been tested and retested in
multiple arenas, some have suggested that respantis to additional offender groupings
(Moffitt, 2006). While some have offered as masysi total groups, others have only
suggested one or two groups be added to Moffit@98) original work (Fergusson & Horwood,
2002; Fergusson et al., 2000; Moffitt, 2006). Tikialso supported in the summations offered

by Piquero (2008) and Jennings and Reingle (2012)
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Moffitt (2006) specifically addressed this issuéhwegard to adding a “low level
chronic.” and further discussed the “abstainingiugr outlined above. While Moffitt (2006)
advocates for additional research, she acknowletihgegresence of low level chronics. Low
level chronic (LLC) offenders may be describedrabviduals who persist beyond adolescence,
much like LCP offenders. While LLCs often illugaelevated levels of antisocial behavior
during childhood, similar to LCPs, the two groupgedge during adolescence. LCPs tend to
increase levels of delinquency at this time, bu€léngage in low to moderate delinquency
(Moffitt, Caspi, Dickson, Silva & Stanton, 1996)ofsequently, these individuals (LLCSs)
engage in offending at lower frequencies and dfi@re larger windows or breaks between
offenses (Moffitt, 2006).

Similar to LCPs, LLC offenders often experiencenodagical deficits as young children
and when experienced in conjunction to environmeislks, illicit problem behaviors and fail to
develop prosocial life skills (Moffitt, 2006). Tlkfference, however, is that LLC offenders also
often suffer from “isolating personality disordessich as severe depression, anxiety,
neuroticism, and agoraphobia (Moffitt, 2006, p.28k)is expected that this group of offenders
would score low on measures of delinquent peerluavent (Moffitt, 2006).

Ultimately, some have suggested that perhaptieattest of Gottfredson and Hirschi
(1990) against Moffitt (1993) would resolve the gral versus specific theory quandary
(Paternoster & Brame, 1997; Bartusch et al, 198Wp8s, Johnson, Conger & Elder, 1998,
Ousey & Wilcox, 2007). However, the results ofdhefforts have raised more questions than
answers. Some support the notion that childhoodaaiolescent deviance is indicative of a
developmental process rather than varying propesgBartusch et al., 1997; Simons et al.,

1998), while others support a middle ground exgianasuch as Sampson and Laub’s (1993)
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age-graded theory of informal social control (Pabster & Brame, 1997, Ousey & Wilcox,
2007).

Often considered to be the half-way point betweatics general theories and
developmental theories is the work of Sampson aubl(1993) (Sampson & Laub, 2005;
Paternoster & Brame, 1997), and from an empiritaaidpoint Sampson and Laub (1993) have
received significant support for their general ggghamic approach (Paternoster & Brame, 1997,
Horney, Osgood & Marshall, 1995, Laub & Sampsor@30 Sampson and Laub (1993) adhere
to the notion of general causality, however, thisp account for variations in social control that
may influence the trajectory of one’s offendinghe$e variations are often in the form of
“turning points” or life events that influence offéging propensity (Sampson & Laub, 1993).
Some research refers to this phenomenon as ant“px@pensities” approach (Gottfredson,
2005). According to Sampson and Laub (2005), ftimelamental thesis of our age-graded
theory of informal social control was that wherestividual traits and childhood experiences
are important for understanding behavior stabibtyperiences in adolescence and adulthood can
redirect criminal trajectories in either a moreipws or negative manner” (p.16). For example,
Sampson and Laub (1993) suggest that acquiringasspor new occupation predicts desistance.
Sampson and Laub (1993) theorize that this desistaray be a result of new relationships,
increased levels of supervision, formalized rowgitieat focus on the family, and a chance to
develop an identity other than that of deviancear(@son & Laub, 2005).

In the context of the current debate over whetlagiations in risk differentially influence
offending, and therefore, require categorizatiaamfson and Laub (1993) side with general
theorists. By analyzing criminal records, deattords, and individual interviews, Laub and

Sampson (2003) were able to consider a fifty-yaadew of life experiences, and draw their
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conclusions regarding the topic based on followanglysis of fifty-two men from the Glueck’s
(1950) study of 500 delinquent boys. This rese&@diten praised for being the longest
longitudinal study of male offenders.

Once again, the primary issue of dissention ardsenvattempting to explain the age-
crime curve. Laub and Sampson (2003) offer sugpatevelopmental theories with their
finding that the aggregate age-crime curve andviddal age-crime trajectories are differ.
However, Laub and Sampson (2003) also “found thatecdeclines with age even for active
offenders and that trajectories of desistance damm@rospectively identified based on
typological accounts rooted in childhood or indivadl differences” (Sampson & Laub, 2005,
p.17). Specifically, Laub and Sampson (2003) examaind find little evidence supporting the
existence of a qualitatively distinct group of aftiers that engage in delinquency at an early age
as a result of neurocognitive and environmentél partake in more violent offending, and fail
to desist as suggested by Moffitt's (1993) life-smioffenders categorization.

However, while many acknowledge that Laub and Sampg2003) research efforts are
innovative and necessary, they are not withouigeret.  Of primary concern is the fact that
sample members were male only and engaged in éngsl of delinquency prior to entering the
cohort (an issue that the present research willeesdn the study design). For this reason, Laub
and Sampson (2003) are only able to test the waldifactors associated with LCP offenders or
early onset offending. Consequently, although Lamth Sampson (2003) contest the notion that
there are qualitatively different groups of offersjehey are unable to test for the existence of a
group that makes up the vast majority of Moffifi®993) developmental taxonomy and accounts
for a large percentage of criminal offenses, andassf which Laub and Sampson (2003) openly

acknowledge.
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Other study sample shortcomings of the Laub andpSam(2003) study were outlined
by Robins (2005) and include insufficient incar¢erarecords, crimes committed that do not
appear in official arrest records, deaths that mecuprior to the establishment of the National
Death Index, the use of age as an indicator ofityifahe dependence on respondents
explanations of desistance, and the inability ttawmbcertain data due to modern privacy
legislation. Additionally, of major concern, esf@ly in the context of the current research is
the use of a rather homogeneous sample of extretmggdents from impoverished homes
(Robins, 2005). Consequently, Moffitt (1993) artder developmental theorists, that support
the notion of qualitatively groups of offending (@viewed in DeLisi & Piquero, 2011; Jennings
& Reingle, 2012), advocate for the use of poputatiased, representative samples.

After considering the relevant literature, it ixassary to establish a means of analyzing
the ongoing debate over patterns of offending.o@a side there are those who advocate for
various patterns or groups of offenders and argatethese groups may be explained with very
different casual mechanisms (Moffitt, 1993). Adulially, supporters of this framework contend
the aggregate interpretations of the age-crimeecdovnot hold true at the individual level
(Piquero et al., 2007a). On the other side ofdtlgate there are those who view the offending
population as a homogenous group (Gottfredson &dHir 1990; Laub & Sampson, 2003;
Sampson & Laub, 2005). Researchers of this intiinasuggest that offenders share the same
causal mechanism, such as low self-control, aneélyeiffer in terms of varying levels of self-
control. While these theorists acknowledge thiiarfce that life-events may have on offending
(Laub & Sampson, 2003; Gottfredson 2005), the foeusains on a singular causal factor
(Gottfredson & Hirschi, 1990). For this camp th@se of the aggregate age-crime curve is the

same across all offenders (Gottfredson & Hirsc@8Q).
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Conversely, developmental theories of offendingufoon the importance of
distinguishing the developmental course of offegdind the importance of considering various
stages of offending, from onset to desistance. Maf{1993) developmental taxonomy,
however, suggests pathways to different age-reldédquency supports the notion that certain
individual and contextual predictors should deterdifferent types of offenders. For this
reason is it important to explore the nuances afidnudevelopment, biological factors,
psychological factors, sociological, and environtaémfluences.

Prospective ver sus Retr ospective

In addition to the general versus specific debateadrin explanations of the age-crime
curve, Laub and Sampson (2003) take great issurethetnotion that offending behaviors may
be determined prospectively or retrospectively. sbme degree, this is the crux of
developmental theories that support that qualightidistinct patterns of behaviors may be
identified early in life that potentially may le&al juvenile delinquency and adult offending.
Essentially, the argument such developmental thtsooiffer is that if there are distinct groups of
offenders that may be identified during childhood @arly adolescence, early intervention may
be the solution to possible future chronic juveeilieinal justice involvement.

Laub and Sampson (2003) explore this notion irctrext of their data. Utilizing
predicted probabilities, Sampson and Laub (2008rkcmled “although childhood prognoses are
reasonably accurate in terms of predicting levélsine between individuals, they do not yield
distinct groupings that are valid prospectivelyistraightforward test” (Sampson & Laub, 2003,
p.585). Laub and Sampson (2003) go on to condidenotion of determining latent classes of

offending retrospectively using group-base trajgctnodeling (Nagin & Land, 1993) and again
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fail to conclusively establish child or adolescpredictors of offending (Sampson & Laub,
2003).

Similar to the general versus specific theory disaans, Laub and Sampson’s (2003)
conclusions regarding prospective and retrospeefiicets to establish qualitatively distinct
patterns of behavior and risk factors that may igtexiich patterns, have been met with
disagreement. Some of the most vocal dissentefdagm and Tremblay (2005c) who advocate
examining developmental trajectory groups by emplpgroup-based trajectory modeling. In a
series of rejoinders Nagin and Tremblay (2005b 52D@ltimately conclude that Laub and
Sampson (2003) are using predicted trajectoriesrior because such trajectories will vary over
a smooth continuum and will not resemble the reslibf qualitatively distinct groups. In
essence, while Sampson and Laub (2005) criticizgriNand Tremblay’s (2005b, 2005c¢) use of
trendy statistical methodology, they themselvelstéaadequately assess the realities of
variations in offending behaviors due to methodmalgmissteps.

Hypothesized Outcomes

Based on the findings of empirical evidence witloingitudinal research outlined in
Chapters 2 and 3 as well as the findings assocvaitedoostulated DLC theories outlined in this
chapter, it is appropriate to consider the potéofizary groups when considering trajectories of
problem or antisocial behaviors among children amolescence (D’Unger, Land McCall &
Nagin, 1998, Fergusson et al., 2000; Jennings &djej 2012; Nagin & Land, 1993; Piquero
2008; Piquero et al., 2012a). Based on the lieeaind empirical evidence it may be suggested
that four discrete classes exist (1) Average Rersi¢AP), (2) High Chronic Persistors (HCP),

(3) Moderate Chronic Persistors (MCP), and an (@gtAiners (A). Outlined below are
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explanations of such classes. Consequently, thelogixal step is to also consider variations in
risk factors distinguishing class membership.

It may be hypothesized that while the shapes ofatest trajectory curves will differ
with regard to physical aggression and nonaggressite-breaking, the number of classes will
be analogous. Additionally, based on prior literatand empirical evidence there will be
variation regarding the risk factors correlatedwgtoup membership. Specifically, the AP class
will experience physical aggression that peakgatsix and consistently decreases as group
members approach age fourteen. With regard to rgpasgive rule-breaking, the shape of the
AP trajectory should be the inverse of this groygsy/sical aggression curve. Nonaggressive
rule-breaking behavior will be minimal throughotiildhood and begin to increase as this group
approaches age fourteen.

The HCP class will experience high and sustaineeldeof physical aggression during
childhood. These physical aggression scores mengdse as class members age but at a much
lower rate compared to the other three groups. HQE class will report the highest rates of
nonaggressive rule-breaking and initiate such behaearly when compared to other groups.

The MCP class will report similar levels of physiaggression during early childhood
when compared to HCP groups (high and consist€éh®.MCP class will also report low levels
of nonaggressive rule-breaking behaviors, onlyhdljgincreasing as it approaches age fourteen.

It is expected that those in the abstaining claigeport lesser levels of physical
aggression but similar slopes when compared torABps. Similar to AP, abstainers’ levels of
physical aggression will peak at age six and ctesily decrease toward age fourteen. However,

the abstaining class will report even lesser ingotent in nonaggressive rule-breaking behavior.
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Once these latent trajectory classes have beetfiddnthey will be evaluated in
accordance with the suggested early childhood dnbkscence risk factors as ascribed by DLC
theories of offending specific (Moffitt, 1993; 2006vhich include (1) neurocognitive risk, (2)
environmental risk (3) family adversity, (4) negatichild temperament, and (5) prematurity.
Next, in order to address the theoretically prodasdolescence outcomes as endorsed by DLC
theories (Moffitt, 1993; 2006) it was necessargaasider the correlation between class
membership and (6) peer pro-social behaviors,i¢Ky peer behaviors, and (8) pubertal
development. Then, covariates were establishe(®jaace and (10) gender, which are often
under researched (Jennings & Reingle, 2012; Piqaé&@s, Piquero et al., 2007a). Finally, a
variety index variable was established to assessdlrelative relationship between class
membership and (11) criminal justice system invoieat. This was done to further substantiate
the existence of problem behaviors. It is impdrtaracknowledge that while variables 1-5, 9,
and 10 were analyzed as potentially predictiveerms of distinguishing class membership,
covariates 6-8, 11 were merely examined in theeodrdf correlative relationships.

Based on predictions of the theoretical influeotthese covariates, it was expected that
the AP class may be correlated with comparativeiipér levels of peer delinquency and
physical maturation, but lower levels of pro-sog@aér involvement (see Table 1). Next, based
on the theoretical influence of these covariatesas expected that the HCP class would report
comparatively higher levels of neurocognitive riskyironmental risk, family adversity,
negative child temperament, and premature birtiyedlssubsequently higher levels of criminal
justice system involvement during early adolescgrsee Table 1). Third, based on the
theoretical influence of these covariates, it wgseeted that the MCP class would experience

comparatively higher levels of neurocognitive riskyironmental risk, family adversity,
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negative child temperament, prematurity at birtig eriminal justice system involvement, while
reporting lower levels of peer delinquency or poaial involvement (see Table 1). Finally,
based on predictions of the theoretical influenicéhese covariates, it was expected that
members of the abstainers class would report Idewetds of peer risky behavior and physical
maturation, while reporting higher levels of prazsd involvement (see Table 1).

The present study addressed the following hypothese

1. Based on prior literature, there are similamberof latent trajectory classes when
comparing childhood and early adolescence phyagatession and nonaggressive rule-
breaking among a population of at-risk youth.

2. Based on prior literature, there are significaffiedences in thshapeof latent
trajectories classes when comparing childhood anlg edolescence physical aggression
and nonaggressive rule-breaking among a populafiat-risk youth.

3. Keyrisk factorsassessed during childhood, as postulated in Dpnedatal/Life-Course
research (Loeber & Farrington, 1998, 2000; Moffi®93, 2006; Tremblay, 2010),
predict variations in class membership similarlyoas physical aggression and
nonaggressive rule-breaking trajectories (i.ek, fiagtors related to moderate or desisting
class membership will be predictive of class mermsituprwithin both trajectories).

4. Keyoutcomeghat may be examined during early adolescencaostsilated in
Developmental/Life-Course research (Loeber & Fgton, 1998, 2000; Moffitt, 1993,

2006; Tremblay, 2010), are associated with diffeesnn class membership.
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Tablel

Predicted Theoretical Influence of Covariates

Average High Chronic MER I
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Chapter 5:

Methods

Prospective Design

A multitude of research has commented on the iségesnd benefits of using a
longitudinal research design (DeLisi, 2005, Jenni@dReingle, 2012; Moffitt, 1993; Piquero,
2008; Piquero et al., 2003, 2007a). Additionalgsearch has addressed the debate over
retrospective and prospective data collection &ffas considered in Chapter 4 (Loeber &
Farrington; 2008; Piquero et al., 2007a). The nadjection to retrospective designs, and
simultaneously the benefit to prospective designge bias and human error often associated
with recollection over extensive periods of tim&dditionally, prospective designs allow for
repeated measures over time that evaluates indivateyelopment, which is at the heart of DLC
theories. For these reason the present study getblitata that were collected in a prospective,
longitudinal manner.
Sample

In order to address the outlined research questegerding similarities and differences
in physical aggression and nonaggressive rule-brgais well as the predictive nature of
theoretically postulated risk factors within arrigk and under-researched age demographic, the
present research utilized secondary data collextqzhrt of the Longitudinal Studies of Child

Abuse and Neglect (LONGSCAN) (Hunter et al., 2010).
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The study sample derived from the LONGSCAN condistiethree pooled cohorts of

children at-risk or with substantiated exposurenttreatment. While the term at-risk may be
rather general from an empirical perspective, byrisk” for maltreatment LONGSCAN
researchers were referring to children with simslacioeconomic/demographic risk factors
and/or children within close geographic proximimthose with substantiated cases of
maltreatment. Outlined below are the specific aatéor study inclusion regarding those at-risk
and those with substantiated exposure to maltredtndditionally, the sample justification
section offers more depth on the notion of termsikt-youth.

The three pooled cohorts were acquired in thrbanucities across the United States. As
a means of maintaining anonymity, the three citiese referred to as East (n = 275), Midwest (n
= 235), and Northwest (n = 246). The combinedysgsaiple of participants with at least one
data point for the two dependent variables outlineldw (physical aggression and
nonaggressive rule-breaking) was 756. Table Z2ssmits the site type, risk type for

maltreatment, and birth year ranges for participanthin all three locations.

Table2

Sample Characteristics

Location N Site Type Risk Type Birth Years
East 275 Urban City Parentswith HIV or documented druguse 1988-1991

Midwest 235 Urban City Child Protective Services | nvolvement 1991-1994
Northwest 246 Urban City Child Protective Services | nvolvement 1988-1994

Outlined below is a description of the manner inchitdata were collected across all
three locations and explanations of the inclusiiterga that LONGSCAN researchers used.
This is merely intended to inform the reader athéomanner in which data were acquired.
However, it should be noted that for the purposthefpresent research all risk groups were

pooled across all three locations into one colecsiample (N=756). After testing for significant
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difference (delineated below) across site andtgipk there was no reason to disaggregate the
sample in order to address the research questimhkygothesis.

Each pooled cohort consisted of a risk group(sh wérying degrees of exposure to
maltreatment. The data were collected between 28812009. The Eastern cohort was
comprised of children who sought pediatric servites clinic serving low-income populations
in an inner city setting. Participants at thisatian were selected for inclusion if the child tzad
parent with a substantiated case of HIV or withunented drug use. The birth years for these
children ranged from 1988 to 1991.

While the Midwest was also an urban location, paréints were obtained from a sample
of families reported to child protective servic€$S) receiving comprehensive care or a
treatment intervention. The birth years for thesdédeen ranged from 1991 to 1994. Similarly,
the final urban location was in the Northwest, aadicipants from this site were comprised of
children with reported instances of maltreatmer€@RS. However, while not all cases were
substantiated, all members of this site had exteriavolvement with CPS congruent with the
Midwest. The birth years for these children ranfyech 1988 to 1994.

There were no significant differences with regardniean scores of physical aggression,

when comparing those within the CPS involved larai(M = 2.38,SD = 2.66) to those from

!At face value those uninformed of the purpose pgitudinal research may question the relevanceatf d
collection that began twenty years ago and funtloatificate on the manner in which physical aggmesand
nonaggressive rule-breaking may or may not havagdthduring this time period. However, when exangrthe
development of any outcome measure (i.e., problesdalinquency-related behaviors across the lifersm®) it is
requisite to acquire longitudinal data inclusivevafying points within the period of developmenirigeconsidered.
This would mandate data collected across an exgapsiriod of time. As a consequence, if one wasésted in
childhood and adolescent development it would esgary to obtain data for, at minimum, an eightesm
window of time. Consequently, data collection thagan twenty years ago is by definition the mosemé data
available. Additionally, the context of other largeale longitudinal research efforts, such as tloogkned in
Jennings and Reingle (2012) and Piquero (2008).@¢GSCAN data is extremely novel. It should alsonoted
that the purpose of the present research is tadmmthe discrete nature of two related conceptgdan under-
researched period of childhood development, wtsdbelyond the scope of varying manners in whichetivee
concepts may or may not have changed within thetpaaty years. Also, the measures were develogad)
items from the Child Behavior Checklist, which rgaably the most utilized and validated measurehdfihood
and adolescent behavior available (Achenbach, 2001)
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the parental HIV/drug use locatioM (= 2.32,SD= 2.77),t(699) = 0.28p = n.s. Similarly,

those within the CPS risk groupl (= 2.24,SD = 2.06) and those within the parental HIV/drug
use groupNl = 2.05,SD = 2.33) did not significantly vary in terms of ramygressive rule-
breakingt(690) = 1.01p = n.s. This preliminary analysis required the prestudy to group the
Midwest and Northwest together, given that thetaltons reported the same risk type (CPS
involvement), and compare the outcome measuresi@iyaggression and nonaggressive rule-
breaking) to the East, which considered parentsl défldrug use as the risk category.

In an effort to further examine the study samgie,¢urrent research also considered
variation in physical aggression and nonaggregsilebreaking across the individual sites
(East, Midwest, Northwest). In this instance th&es significant differences regarding physical
aggression (F (2) = 10.3p;= .000) as well as nonaggressive rule-breakin@)E 13.40p =
.000) across the individual sites (see Appendix A).

The descriptive statistics suggested that the M@t reported comparatively elevated
scores of physical aggression and nonaggressigérabking. However, given that all three
locations were urban areas and there was no signtfdifference by risk type as well as the fact
that the Northwest gathered participants from GRS8lvement, similar to the Midwest it was, it
was inappropriate to suggest that the Northwesédaolely due to the manner in which the data
were acquired or site alone. In investigatingdhferences by site it became apparent that the
dissimilarities by site were influenced by variasan race by site (see Table 3 outlined below)
as apposed to merely site alone. As noted in KeBayes, Dodge, and Pettit (2000), it is often
the case that maternal-reported measures of ekingeand internalizing behaviors are
comparatively lower among African American child@mpared to European American

children. These findings were similar to the mseores by site as outlined in Table A1. The
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East and Midwest sites are comprised of mostlycafriAmericans. By contrast, the Northwest
site is made up of 51% Caucasian.

Consequently, the current research employed a taspAINOVA of site and race to
consider the significant difference in the physi@gdression and nonaggressive rule breaking.
Additionally, as outlined in Appendix A, there wsignificant variation in some of the
independent variables when considering site. Thezekimilar analysis was employed for the
risk related covariates.

Ultimately, there was no significant differencepinysical aggression by site when
controlling for the effects of racg, (5, 690) = 0.89p =n.s. Similarly, there was no significant
difference in nonaggressive rule-breaking by sitervcontrolling for the effects of race (F (5,
682) = 1.57; p =ns) Given that the variations appear to be a resufadftions in race across
the sites, and race is a covariate examined ianhéysis listed below, the present research
utilized the full study sample (N=756) as opposeddgregating the individual locations.

At baseline all of the participants in each siteev@pproximately 4 years old.
LONGSCAN data were collected every two years wagé 14. Therefore, data regarding
baseline demographics and childhood risk factorgwellected at age 4. However, as a means
of establishing temporal order or measuring orevell of risk prior to assessing physical
aggression and nonaggressive rule-breaking, treeptreesearch utilized 5 data points at ages 6,
8, 10, 12, and 14 in subsequent trajectory anatygisned below. It should be noted that at ages
6, 8, 10, 12, and 14 both physical aggression andggressive rule-breaking were measured.

Table 3 illustrates the child and caregiver demplgics at baseline for the entire study sample as

2 additional multinomial regression models were estimated fotsjtal aggression, nonaggressive rule-breaking,
and a combined model inclusive of a covariate ifer @Northwest as the reference class). The resdts
essentially identical to the models not controllfogthe effects of site.
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well as the individual site locations. As indicatdie gender breakdown is almost a 50% split
between males and females (49.7% and 50.3% reg@lggti A rather unique component of the
sample, compared to previous research efforthgigact that 59.0% of the sample at baseline is
African American. Approximately, 22.4% of the samg Caucasian, followed by 13.2%, which
identify as mixed race or other. Almost five ankadf percent of the total sample identified as
Hispanic. As would be expected given the at-riskireaof the sample, the caregiver
demographics associated with socioeconomic sthiistrate a caregiver population lacking
extensive education (45.2% less than high sch@bbigiia), living in poverty (63.9% less than
$15,000 household income in previous year), ancerti@n half reporting being single (56.5%).
Sample Justifications

Ultimately, while the present research may not beflaction of the general population,
the nature of the research questions require arsawgpling of populations thought to exhibit
risk factors associated with physical aggressiamdiggressive rule-breaking and offending
group membership (Robins, 2005). For example, Mdff993) suggests that only a small
percentage of offenders may be categorized asdifese persistent or similar to the proposed
“high chronic persistors” outlined in Chapter 4fhwelevated and persistent problem behaviors
manifesting at an early age. Therefore, in ordenaintain statistical power and account for the
inevitability of attrition, it is necessary to ogample for neurocognitive risk, environmental

risk, family adversity, negative child temperamemtgd premature birth risk factors.
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Child and Caregiver Baseline Demographics (N=756)

Characteristic N(%) East Midwest  Northwest
(n=275) (n=235) (n=246)
Child Gender
Male 380(50.3) 144(52.4) 110(46.8) 126(51.2)
Female 376(49.7) 131(47.6) 125(53.2) 120(48.8)
Child Race
Caucasian 169(22.4) 13(4.7) 30(12.8) 126(51.2)
African American 446(59.0) 259(94.2) 133(56.6) 54(22.0)
Hispanic 41(5.4) 0(0.0) 36(15.3) 5(2.0)
Mixed/Other 100(13.2) 3(1.1) 36(15.3) 61(24.8)
Caregiver Education
11 years or less 342(45.2) 124(45.1) 119(50.6) 99(40.2)
12 years 255(33.7) 110(40.0) 72(30.6) 73(29.7)
> than 12 years 155(20.5) 38(13.8) 44(18.7) 73(29.7)
Marital Status
Married 176(23.3) 44(16.0) 58(24.7)  74(30.1)
Single 427(56.5) 184(66.9) 149(63.4) 94(38.2)
Separated 51(6.7) 21(7.6) 8(3.4) 22(8.9)
Divorced 88(11.6) 15(5.5) 19(8.1) 54(22.0)
Widowed 9(1.2) 6(2.2) 1(0.4) 2(0.8)
Caregiver Income
$14,999 or less 483(63.9) 191(69.5) 156(66.4) 136(55.3)
$15,000-$24,999 151(20.0) 48(17.5) 52(22.1) 51(20.7)
$25,000-$39,999 59(7.8) 13(4.7) 13(5.5) 33(13.4)
$40,000-$49,000 19(2.5) 6(2.2) 6(2.6) 7(2.8)
$50,000 or more 23(3.0) 4(1.5) 6(2.6) 13(5.3)

76

It is common for such large-scale, longitudinaksesh efforts to experience high rates of

attrition. This is especially, evident in reseaticht spans several decades. For example, the

National Labor Statistics longitudinal study of Me¢ Women experienced attrition rates of

nearly 50%. However, due to efforts to prevengdaattrition rates, such as annual participant

contact, supplementary contacts information, battidoliday cards, study newsletters, and other

incentives, LONGSCAN only experienced an attrittate of 26.9% from baseline to age N (

= 553). It should be noted that there was no sieity significant difference in baseline
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measures of physical aggression when comparing tless from baseline to age fourted £
2.42,SD= 2.68) compared to those comprising the age dearsampleM = 2.34,SD= 2.71),
t(699) = 0.36p = n.s. Similarly, there was no significant diface in baseline scores of
nonaggressive rule-breaking when comparing thasteflom baseline to age fourteevt € 2.52,
SD= 2.41) compared to those comprising the age dearsampleM = 2.31,SD = 2.25),t(689)
=1.10,p=n.s.

As outlined above, the use of the LONGSCAN fad#iththe inclusion of data that
accommodates the limitations of prior researchaddtessed theoretically espoused issues of
concern. For example, as noted in Piquero’s (2@08)Jennings and Reingle’s (2012)
comprehensive reviews of longitudinal studies d¢ding related behaviors, for an abundance
of research, sample composition has been hindetedegard to generalizability. Many
research efforts have relied on samples primaaharised of white males. The LONGSCAN,
however, included males and females as well asnityrmacial and ethnic groups. Specifically,
more than 50% of the baseline sample was compofkAftican Americans.

Additionally, many scholars of DLC theories andewifiing related longitudinal research
have debated, with caution, the merits of usingmasicomprised of individuals from the
general population as well as concerns regardnnglgtjustice-involved samples. The middle
ground, and often-promoted option, is to employrisk” samples. Such samples are made up of
individuals with life circumstances that have beerrelated with increased risk of adversity and
juvenile/criminal justice involvement. For examplesearch supports the notion that parental
substance abuse, poverty, child abuse/neglects@aidl service involvement may increase the

likelihood of engagement in offending related bebes: As outlined above, all the data
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collection locations used for the LONGSCAN congisté children experiencing substantiated
factors associated with risk.

Also, as mentioned throughout the review of therditure, many criminological and
developmental psychology theorists focus on eithdédhood behaviors from birth to age
four/six or adolescent behaviors from twelve/foart¢o eighteen. Consequently, greater
examination of risk related factors is needed dulate childhood and early adolescence.
Available LONGSCAN data is comprehensive to thiteak Data were available, specific to the
proposed research questions, from age six to ageetm, facilitating the examination of a
neglected period of development with regard to [@mmband offending related behaviors.

Another factor supporting the use of the LONGSCANRhie inclusion of caregiver
information. Not only is data collected from youwtithin the study, but also there is ample
demographic and criminal justice/social service pesgaining to the respondents’ caregiver.
This is primarily data collected from the youthsotier, which permitted the exploration of
caregiver credibility.

Data Collection

LONGSCAN data were collected from each child aisdhler caregiver at age 4, 6, 8, 10,
12, and 14. At ages 4, 6, 8, & 10 trained LONGSQABkarch staff administered an individual
interview. Additionally, due to the sensitive nawf some of the interview questions, the child
and caregiver were interviewed separately. At &yarid 14 participants utilized the audio
computer assisted self-interview (A-CASI) systemhi/the present research focused on data
collected directly from participants or their caxegs, it should be noted that each child’'s
teacher was mailed a survey beginning at age ®, Alsltreatment data were obtained by

analyzing qualitative data from CPS records. Ulteha all data were collected from surveys
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that utilized established measures, measures gmakpecifically for the LONGSCAN, or data

collected from administrative datasets (Hunter.e810).
M easur es

Physical Aggression and Nonaggr essive Rule-Breaking

As a means of evaluating physical aggression andggressive rule-breaking, the
present research utilized items from two subcategaf one of the most well established and
tested measures of childhood and adolescent beh&woChild Behavior Checklist (CBCL)
(Achenbach, 1991). The CBCL is the first multiaxaaasure developed to assess childhood
behavior as reported by the child’s parent, tegchreat self. The CBCL was developed to assess
8 major constructs and is normed for children age ¥8, and contain similar, yet age-
appropriate items, making these instruments wékduo longitudinal research (Achenbach,
2009; Cicchetti & Cohen, 2006). The 8 major condsare Social Withdrawal, Somatic
Complaints, Anxiety/Depression, Social Problemsyuddght Problems, Attention Problems,
Delinquent Behavior, and Aggressive Behavior. Itesugh as “steals outside the home” or
“cruelty, bullying, or meanness to others,” aredabn a scale from 0 — 2, with 0 indicating “not
true,” with 1 indicating “somewhat or sometimesetiuand 2 indicating “very true or often true.”
It should be noted that reliability (test and réfes internal consistency), as well as validity,
have been established for all of the subscalesaendoted in the LONGSCAN Measures
Manual (Hunter et al., 2010).

LONGSCAN employed the traditional CBCL based onenal ratings at each data
point (4, 6, 8, 10, 12 & 14). However, in orderssess physical aggression independently, the
present research utilized raw scores from a ssldiget of questions indicative of physical

aggression from on the CBCL. The questions usedfsgaly fit the definition of physical

www.manaraa.com



80

aggression, which pertains to physical harm orathoé physical harm as defined in Chapter 3.
Similarly, inorder to assess nonaggressive rule-breaking indepéy, the present research
considered raw scores from a subset of questiahsative of nonaggressive rule-breaking from
the CBCL that accommodate the definition of thisaapt, as outlined in Chapter 3. The specific
guestions utilized to measure each concept aesllistTable 4.

Table4

Child Behavior Checklist Items Utilized to Measttgysical Aggression and Nonaggressive
Rule-Breaking

| tem Number Physical Aggression Nonaggr essive Rule-Breaking
15 Cruel to animals
16 Bullies or is mean to others
20 Destroys own things
21 Destroys others’ belongings
22 Disobedient at home
23 Disobedient at school
26 Not guilty after misbehaving
37 Gets in many fights
43 Lying or cheating
57 Physically attacks people
67 Runs away from home
72 Sets fires
81 Steals at home
82 Steals outside of home
90 Swearing and obscene language
95 Temper tantrums
97 Threatens others
101 Truant
105 Alcohol/drug use
106 Vandalism

Additionally, as a means of examining the inter@isistency of the items employed to
measure physical aggression and nonaggressivémedding, Cronbach’s Alphas were
considered at each wave for both measures ancehneated in Table 5. The physical

aggression subscale consisted of eight items, \iliide@onaggressive rule-breaking subscale
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consisted of twelve items. It is requisite to amkiedge that due to variations in the number of
items it is inappropriate to directly compare thggical aggression and nonaggressive scores to
one another. The shape and number of latent classeore pertinent and as is related risk
factors.

While normed total values of the each subscal@aaéable, such scores do not meet the
needs of the present research. Clearly, by ussupset of questions within the CBCL would
negate the utility of a normed total score. Howeiteshould be further noted that the normed
subscale values are normed according to race, geartteculture. As outlined below, these

demographic characteristics function as covarigése model. Therefore, it is necessary to use

raw values.
Table5
Cronbach’s Alpha by Wave

6 8 10 12 14
CBCL Aggression Subscale 0.896 0.908 0.911 0.911 0.917
Physical Aggression 0.811 0.815 0.831 0.825 0.829
CBCL Delinquency Subscale 0.650 0.696 0.735 0.760 0.817
Nonaggressive Rule-breaking 0.718 0.743 0.783 0.797 0.837

In Table 6 the mean scores and standard devigbenaining to both outcome indicators
may be assessed. While the results of bivariaterartivariate analysis will be examined in
greater detail in Chapter 6, it should be acknogéebthat the means scores for physical
aggression decreased as participants aged. Cehydle mean scores for nonaggressive rule-
breaking increased slightly as respondent agease Both of these general patterns reflect
expected outcomes given the literature pertairoripése general concepts (Burt, 2012; Nagin &

Tremblay, 2005a; Loeber & Stouthamer-Loeber, 1998mblay, 2010; Piquero et al., 2012a).
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Table6
Mean Scores of Outcomes by Wave (N=756)
6 8 10 12 14
M (SD) M (SD) M (SD) M (SD) M (SD)
Physical Aggression* 2.36(2.70) 2.16(2.49) 1.58(2.27) 1.68(2.26) 1.63K?.

Nonaggressive Rule-breaking**  2.36(2.30) 2.51(2.40) 2.28(2.38) 2.53(2.69) 2.9Z¥p.

*Range = 0 — 16; *Range =0 — 24

Risk Markers, Correlates, and Outcomes

The present research also tested several meassasaaed with childhood and
adolescence problem behaviors as prescribed inf@&€arch (Moffitt, 1993). These correlates
are either directly from DLC research or reseaeshing Moffitt's (1993) assumptions regarding
the four hypothesized patterns of offending. Tdleving concepts that were assessed are (1)
neurocognitive risk, (2) environmental risk (3) fiymadversity, (4) negative child temperament,
and (5) prematurity.

Also, in order to investigate the theoretically posed adolescence outcomes as
postulated by DLC theories it was necessary tathneelative relationship between class
membership and (6) peer pro-social behaviors,i¢Ky peer behaviors, and (8) pubertal
development. Covariates were also establishepaurcipant (9) race and (10) gender, which
are often under researched (Jennings & Reingle?,2@itjuero, 2008; Piquero et al., 2007a).
Finally, a variety index was used to assess tfaioslship between class membership and (11)
criminal justice system involvement. This was damé&urther substantiate the analytically
identified trajectories of physical aggression andaggressive rule-breaking. It should be noted

that reliability (test and retest for internal cstsncy), as well as validity, have been estabtishe
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for the instruments or measures of the predictoabées. Further detail is available in the
LONGSCAN Measures Manual (Hunter et al., 2010).

Neur ocognitiverisk. Neurocognitive risk was assessed by consideringitiog
function during the age 4 interviews. Cognitivadtion was measured by examining the
standardized total scores for the Cognitive Skiilmain within the Battelle Developmental
Inventory Screening Test (BDI) (Newborg et al., 88 he BDI is a 96-item assessment
intended to measure key developmental skills ifdofm ages 6 months to 8 years old. Items 79-
96 examine perceptual discrimination, memory, reaggpand academic skills, conceptual
development, and comprise the Cognitive Skills dom@his subset was assessed by child
responses to questions or observation of skillegby a trained interviewer at age 4.

For each item on the assessment the study sta#&dpossible values of (0) “normal,”
(1) “borderline,” (1.5) “developmental problem,”@&(R) “serious developmental delay.” In
order to determine a raw score for each domairntéhnes scores were merely summed. The
standard score for the cognitive domain was thé&ulzded by evaluating the number of
standard deviations below the mean. Dependent tp®udistance, standardized total scores
were then assessed with again possible valueg th¢@mal,” (1) “borderline,” (1.5)
“developmental problem”, and (2) “serious developtakdelay.” Higher standard domain
scores indicate more developmental delay. Reltgl{ikest and retest for internal consistency), as
well as validity, have been established for thaltstale and all subscales and are delineated
within the LONGSCAN Measures Manual (Hunter et 2010).

Environmental risk. Environmental risk was measured at the age 4viietes using the
Neighborhood Short Form developed by LONGSCAN, Whi@s intended to assess the

caregivers’ perception of social support, safetyl sense of pride within their neighbor. The
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Neighborhood Short form consists of nine items anilsteéred to the child’s caregiver by a
trained interviewer.

Respondents ranked each item on a 4-point séakzore of 1 indicated “very much like
my neighborhood” and a score of 4 indicated “natlblike my neighborhood.” Reverse coding
was required for some measures. Scores were sumitiedigher scores indicating a higher
degree of safety, support, or pride in the neighbod. Consequently, lower scores indicated
lower perceptions of safety, support, or pride. Widdally, reliability (test and retest for intedna
consistency), as well as validity, have been estadd for the total scale and are delineated
within the LONGSCAN Measures Manual (Hunter et 2010).

Family adversity. Family adversity was assessed by using data fnrenage 4
interviews. The present research used caregixesponses to the Negative Life Events subscale
within the Life Experiences Survey, which is a &m scale modified by LONGSCAN from the
Social Readjustment Rating Scale developed by Hobine Rahe (1967). The subscale
assessed negative life events that transpiredmili@ past year. It should be noted that
respondent were asked specifically about criminsti¢e involvement (police interaction, arrest,
jail) within the past year. Additionally, respondemere asked a similar question as it pertained
to his/her spouse.

For the purpose of the present research, the nuoflbegative life events were merely
summed. Higher scores indicate greater numbansgutive life events and therefore, higher
levels of family adversity. Reliability (test anetest for internal consistency), as well as validit
have been established for the total scale andilaficales and are delineated within the

LONGSCAN Measures Manual (Hunter et al., 2010).
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Negative child temperament. Negative childhood temperament among LONGSCAN
participant was assessed at the age 4 intervieing tiee standardized total scores for the
Personal-Social Skills domain within the Battellev@lopmental Inventory Screening Test
(BDI) (Newborg et al., 1988). As noted above, th&l & a 96 items assessment intended to
measure key developmental skills in children age®fths to 8 years old. For the current study
the Personal-Social Skills domain (items 1-20) ssse@ adult interaction, expression of feelings,
self-concept, peer interaction, coping, and saala as a means of considering child
temperament. This subset was measured by therelsiidnses to questions or observation of
skills posed by a trained interviewer at age 4.

Scoring interpretation is the same as outlined alfow Neurocognitive Risk given that
the BDI domains were used for both. Reliabilitys{tand retest for internal consistency), as well
as validity, have been established for the totalesand all subscales and are delineated within
the LONGSCAN Measures Manual (Hunter et al., 2010).

Prematurity. Prematurity among LONGSCAN participants was measiy
considering the Prenatal Form specifically devetbfoe LONGSCAN administered during the
age 4 interviews. While the measure consists ofelis, the majority of the items queried
participants about access to prenatal care. Térerethe most pertinent to the present study was
an individual item that asks caregivers whethercthtgl in question was born premature (prior to
thirty-eight weeks gestation). Respondents menetyvared (2) “yes” or (1) “no.” This
individual item was selected due to DLC literatspecifically linking prematurity to early onset
delinquency (Moffitt, 2006).

Peer pro-social and risky behaviors. Peer behavior, both positive and negative, were

assessed among LONGSCAN participants at age 1&dgiaing the Risky Behaviors of
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Family and Friends measure developed specificalyife LONGSCAN. The items pertaining
to substance use and delinquency were adaptedifidMouth Risk Behavior and Monitoring
the Future Survey (Bachman, Johnston, & O’'Mall&91), while the prosocial items were
developed by LONGSCAN. The edited version used ®©NGSCAN included items pertaining
to close friends participating in pro-social adias (involvement in sports, social clubs, or
sports) and items assessing risky behavior amarsg dtiends, such as substance use, fighting,
drug sales, and other forms of delinquency. Tlosguial subscale was comprised of items 10
through 14, while the delinquency subscale was nu@d#f items 15 through 19. Each item was
scored on a 3-point scale; (0) = “none of my frehdl) = “some of my friends,” and (2) =
“most of my friends.”

Higher summed scores indicated greater numberesfds who are either engaged in
prosocial behavior or risky behavior dependinglmdubscale being assessed. Reliability (test
and retest for internal consistency), as well dislig, have been established for the total scale
and all subscales and are delineated within the GOGBAN Measures Manual (Hunter et al.,
2010).

Pubertal development. Pubertal development among LONGSCAN patrticipants wa
assessed at age 14 using the Child Health and @mweht scale adapted for LONGSCAN from
UNOCCAP’s (1998) study and the Pubertal Developnse@e (Peterson et al., 1983, 1988;
Robertson et al., 1992). Respondents were askselftoeeport development and pubertal timing
at age 14. Due to developmental differences iremahd females, participants were asked a
series of questions based on their reported geRdarales were asked four questions pertaining
to development, while males were asked five questiRespondents were asked about specific

events commonly associated with pubertal timing r@sgond accordingly; (1) = “hasn’t started
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yet,” (2) = “has started, but just a little,” (3)‘kas started, but not a whole lot,” (4) = “have
grown a lot, but not finished,” (5) = “seems finggh” Pubertal development scores were initially
established by summing relevant questions. Higberes indicated more advance pubertal
development LONGSCAN Measures Manual (Hunter efall0).

However, due to differences in individual itemsl dine numbers of items, it was
necessary to recode and establish a measure thdien@mparable across gender. Female
responses ranged from 0 to 20 and male responsgsd&om 0 to 25. The average for females
was a score of 14. Comparatively, the average $ooraales was 15. Using this information, it
was necessary to establish an additional variaddedbon percentile increments of 20. Those in
the 20th percentile were coded as (1) “very lowhislincluded female respondents with scores
ranging from O to 11 and males with scores ranffioign O to 12. Individuals with scores in the
40" percentile were coded as (2) “low.” For femalds tiroup included respondents with scores
between 12 and 13 and 13 to 14 for their male @patts. Participants falling into the"60
percentile included females with a score of 143@fhd males with a score of 15 to 16. This
percentile was coded as (3) “average.” It shoelshsted that for both male and female the
overall average scores for each group, as notedealeall into this category. Those within the
80" percentile were coded as (4) “ high.” For femakhés included respondents with scores of
16 and for males this category included individweailh scores ranging from 17 to 18. The final
category was respondents scoring above tHepgécentile, which was coded as (5) “very high.”
For females this included respondents with scaeging from 17 to 20 and for males this
included respondents with scores ranging from 1Z6tdSimilar to the original measure, higher
scores indicated more advance pubertal developHemtever, the recoded variable allows for

comparison across gender.
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Demographics. Demographic information regarding the childrenha study and their
caregivers was acquired using two measures dewkymeifically for LONGSCAN
participants. The LONGSCAN Child Demographics lastent provided information regarding
each participant’s race, and gender. As noted altbgaunivariate statistics pertaining to each
demographic variable are outlined in Table 3.

For race, the primary maternal caregiver was adkeithg the age 4 interviews to self-
report race and the race of the study participahie initial LONGSCAN racial categorizations
were as follows; (1) “Caucasian,” (2) “African Anigan,” (3) “Hispanic,” (4) “Native
American,” (5) “Asian,” (6) “Mixed Race,” and (7)0ther.” However, after upon further
examination the current study found that there voatg eight study participants across the study
sample that identified as “Other,” four that idéetl as “Native American,” and one that
identified as “Asian.” Consequently, these fourtearticipants were combined into with the
“Mixed Race” category and labeled “Mixed Race/Othérhe specific counts and percentages
are listed in Table 3 as noted previously. Addiilbyy due to the manner in which the statistical
software (Mplus) used for the analysis selecteddference class (outlined in greater detail
below), it was also necessary to reverse codesaitialicategories as means of establishing the
“Caucasian” category as the reference group. &weed categorizations are as follows; (1)
“Mixed Race/Other,” (2) “Hispanic,” (3) “African Aerican,” and (4) “Caucasian.”

Finally, in order to assess gender, similar toroe variable, the primary maternal
caregiver was asked during the age 4 interviewsport the gender of the study participant.
Males were coded as “1” and females were code@.as “

Juvenile/criminal justice system involvement. Juvenile/criminal justice system

involvement among LONGSCAN participants was asseasage 14 using a variety index
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established from the Child’s Life Events measuneetiped specifically for the LONGSCAN

(Hunter et al., 2010). The variety index was datifrem court interaction, arrest, and jail
experience. During the age 14 interviews resporsdeate asked, using individuals items, about
the number of times he/she was charged in cougstad, and/or jailed since the age 10
interview. For each item a summed total was catedlaDue to the limited number of
participants with juvenile/criminal justice involvent and variations in the functioning of
juvenile court systems, the current study estabtisin individual variety index for any criminal
justice involvement by summing the values acrossetthree items. Higher scores indicate
greater juvenile/criminal justice system involvermen
Analytic Plan

As a means of addressing the discrepancies ifacttrs associated with childhood
physical aggression and nonaggressive rule-breathirgcurrent research employed a five stage
process of analysis. The first stage consistecaféning measures of central tendency at
baseline for all outcome measures, risk factord,cvariates. These included physical
aggression, nonaggressive rule-breaking, neurotegmisk, environmental risk, family
adversity, child temperament, prematurity, riskgmpleehavior, prosocial peer behavior,
juvenile/criminal justice involvement, and puberdavelopment. The second stage of analysis
assessed the bivariate relationships between @hggigression, nonaggressive rule-breaking,
the five risk indicators, and two demographic ceatas. The third stage of analysis employed
latent trajectory modeling, specifically Latent €$aGrowth Analysis (LCGA), as a means of
establishing developmental trajectories physicgr@gsion and nonaggressive rule-breaking.
Outlined below is an in-depth explanation of LCG#dats appropriateness in the context of the

current research questions. The fourth stage dysisavas comprised of multinomial logistic
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regression as means of understanding the influehearious risk factors and demographic
covariates on latent class membership. The firglesof analysis utilized equalities of means
specific to adolescent outcomes in order to exairtnaeorrelative relationship between class
membership and empirically substantiated adolesmgicomes.

Furthermore, LCGA is most appropriate in light lo¢ current research questions and
anticipated hypothesis because it has the abditgdpture information about inter-individual
differences in intra-individual change over timdu(g & Wickrama, 2008, p.302). Traditional
growth models assume that a single growth trajgetoadequate for estimating the trajectory of
an entire population (Jung & Wickrama, 2008). Gitowmixture models such as LCGA,
however, allow for the detection of heterogenaitgample and may be grouped by
homogeneous classes with unique growth curves (Na@05; Jung & Wickrama, 2008). It
may be stated that LCGA allows the researchereci§pa model that assesses the optimal
number of groups and the proportions of the taai@e assigned to each group (Nagin, 1999).
LCGA also estimates continuous growth factors @ntercepts), which define within-class
trajectories (Nagin, 1999). This is of vital imparce when attempting to categorize individuals
in accordance with a theoretical framework propasedhapter 4 (i.e. DLC theories).
Additionally, while traditional growth models asserhat covariate influences each member of
the sample in the same manner, LCGA does not negassumption, but rather acknowledges
that covariates may influence members of the sadifferently (Jung & Wickrama, 2008).
Ultimately, LCGA allows for an examination of vai@ns across offending behavior patterns
with regard to risk factors outlined by DLC theari@offitt, 1993) based on the unique growth

curves defined by physical aggression and nonagjigeesule-breaking.
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The first step in this analysis is to determine daippropriate numbers of classes and
assess model fit. This may be evaluated by consglthe outcome of five different tests
(Brame et al, 2006). It should be noted that avttiere are specific criteria to follow, there is a
level of subjectivity associated with assessing ehditl The first test is the Bayesian
Information Criterion (BIC), which is “the log-likknood evaluated at the maximum likelihood
estimate less one-half the number of parametdtseimodel times the log of the sample”
(Piquero et al., 2007a, p.141). BICs with loweluea indicate the most appropriate fit (Brame,
et al., 2006). The second measure of model fited_o-Mendell-Rubin (LMR) test, which
considers with a model with “k” classes is morerappate then a model with “k-1" (Lo,
Mendell, & Rubin, 2001). The third test of modili$ the Bootstrapped Likelihood Ration Test
(BLRT), which is similar in that it assists in detening the most appropriate number of classes
(Nylund, Asparouhov, & Muthen 2006). Both the LMRd BLRT produce p-values as you
move from “k” to “k-1.” The lower the p-value thmetter the model fit (Nylund et al., 2006).
The fourth issue to consider when determining méitled entropy statistics, which is on a scale
of “0” to “1.” Entropy statistics closer to “1” nyasuggest clear placement into a latent class
(Muthen, 2004). The final test of model fit is Wween predicted classifications and observed
classifications. Better classification qualitydisfined by higher levels of agreement (Nylund et
al, 2006).

After assessing model fit, the appropriate nundietasses must be identified. LCGA
will then offer and estimate of the number of induals assigned to each class based on
longitudinal patterns of responses and the coefiisi estimated with the model (Nagin, 1999).

In fact, it is possible to determine group membigrsih the case level. This information will
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allow for the investigation of correspondence aissl membership across physical aggression
and nonaggressive rule-breaking trajectories.

Upon the identification of the best latent clasgeittory models with the appropriate
number of classes, the present research utilizétinmonial logistic regression analysis to
consider the impact of the outlined covariatesextéld at baseline that are associated with DLC
theories on class membership. First, the regregamlitated an analysis of correlates
significantly distinguishing class membership. &elly, the regression analysis provided an
estimate of the direction and strength of eachetates affect on the likelihood of membership
in each class relative to membership in a specd@dparison class (Nagin, 2005). The results
of the analyses of covariates were presented ifotine of odds ratios, which can be interpreted,
for example, as the odds of being a member oftaiceclass for males relative to females
(Nagin, 1999).

Lastly, additional correlates of problem behavaifered by DLC theories to begin
impacting youth during early adolescence, peerspmal/risky behavior and pubertal timing,
were included as supplementary analyses to assttgseglationship between the analytically-
derived typologies and indicators of these coreslatf problem behaviors during adolescence.
In the same way, juvenile/criminal justice involvem at age 14 was assessed to provide overall
support for typologies of physical aggression aodaggressive rule-breaking. Conditional
class means on the peer pro-social and risky behmeasures, pubertal development, and
juvenile/criminal justice involvement were compasemtoss classes within typologies of physical
aggression and nonaggressive rule-breaking. Howagain it is important to reiterate that the
assessment of class membership and adolescentrmgagas merely correlative and not

intended to be predictive of class membership.
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It is requisite to acknowledge LCGA is not withdimitation. Prior research has
documented the potential issues of concern (Juligékrama, 2008). The present research
considered the potential limitations as delineateatior research and took every effort to avoid
error or adjust accordingly. An in-depth descriptad limitations to LCGA as well as other
limitations within the data and analytic plan atglimed more specifically in Chapter 8.

Mplus

While stages one and two (univariate and bivaaatgysis) were conducted primarily in
SPSS, stages three, four, and five (LCGA, multirdaigistic regression, and equalities of
means) were conducted using Mplus (Muthen & Mutl2§1,2). Most of the analysis in SPSS
was rather intuitive and well known among soci&sce researchers. However, Mplus is a less
frequently utilized software package among crimogadts. Therefore, it is important to address
some of the procedural steps in analyzing the wdahan Mplus.

L atent Class Growth Curve Analysis

The latent class trajectories were establishetzing the TYPE = MIXTURE function
available in Mplus (Muthen & Muthen, 2012), whichaén refers to finite mixture model or the
notion of establishing latent subpopulations netusly known. The TYPE = MIXTURE
function accommodates the use of varying modelgidgnt upon the sample distribution.
Given the continuous nature of the dependent viariatd a sample distribution illustrating floor
effects, it was necessary to utilize a censore®i{f model (Long, 1997). This was
accomplished by articulating CENSORED (b) withie thodel syntax (Muthen & Muthen,
2012).

While LCGA is an iterative process, the CLASSESchion allows for the specification

of class numbers at each iteration (Muthen and BytR012). Typically, researchers initiate
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LCGA by utilizing a two-group model. The TYPE = KTURE command offered multiple
model fit indicators as articulated above, but gpmadly the BIC and the entropy. It was
necessary to further specify the LMR and the BLBihg the TECH11 function within the
syntax (Muthen & Muthen, 2012). Dependent uparhsadicators, the number of latent
trajectories classes increased until ideal fit estaiblished for both the physical aggression
model and the nonaggressive rule-breaking modete@me most appropriate latent trajectory
models were established using the outcome indisa&parately, a third model was specified by
running physical aggression and nonaggressivelmdaking together. Additionally, the
SAVEDATA command allowed for the identification ioidividual cases with latent class
membership across all models (Muthen & Muthen, 20This permitted further analysis of all
covariates based upon estimated class membership.

Missing Data and Multiple Imputation

As is often the case when employing longitudinahdand examining several covariates,
there were many cases lacking comprehensive déta@gard to covariate risk factors
(neurocognitive risk, environmental risk, familyvadsity, negative child temperament, and
prematurity). This merited further examination d@he need to accommodate the missing data.
There are several potential ways of dealing witksinmig data and appropriate action depends on
the nature of the missing data (missing compledehgandom, missing at random, not missing at
random) as discussed in further detail by AllisB@Q1). Options include, but are not limited to,
listwise deletions, pairwise deletions, dummy-vialeaadjustment, maximum likelihood, direct
maximum likelihood, imputation, and multiple imptiten (Allison, 2001).

The default function within Mplus is listwise dat of measures with any missing data

across any of the independent variables (Muthenw@hlgn, 2012). In other words, if a
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participant was missing a score of any of the fellg independent variables, neurocognitive
risk, environmental risk, family adversity, negatiehild temperament, prematurity, gender, or
race, Mplus disregarded that participant from #ggression analysis completely. While listwise
deletions may be appropriate in some instancesapproach is susceptible to inflated standard
errors, wider confidence intervals, and loss distiaal power (Allison, 2001). In addition, the
most significant limitation is obvious exclusionaparticipant in the event that an individual
item is missing. Furthermore, after examining tesaliptive statistics it was apparent that
several of the risk related and demographic vaemftheurocognitive risk, environmental risk,
family adversity, negative child temperament, premty, gender, and race) reported data that
was not comprehensive. Further examination deteahnihat listwise deletion of cases missing
variables would have removed more than half thelbsesparticipants (n = 349).

Consequently, the present research employed thangi¥alue Analysis procedure in
SPSS as a means of identifying the most appropnatbod for addressing the missing data.
Missing Value Analysis has three basic functiombe first is to described patterns of missing
data. This permits the researcher to determittesitiata is missing at random or if there is some
reason for omitted responses, ultimately allowimgesearcher to ascertain whether it would be
more appropriate to remove a given variable oogeariables opposed to employing multiple
imputation. The second purpose is to provide esétheneans, standard deviations, covariance,
and correlations per variable using different mdthfor addressing missing values (i.e. listwise
deletions, pairwise, regression, and expectatiorimaation). The third step is to actually
impute the data using regression or expectationimaation. However, the present research
opted to merely use the first two functions as § tweanalyze the necessity of multiple

imputation.
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After examining the patterns of missing values givén the variations in levels of
measurement, the most appropriate method of addgets® missing data was to employ
multiple imputation (Allison, 2001; Rubin, 1987).itMin Mplus the TYPE=IMPUTATION
command facilitated this approach. This method ipted individual item values based Markov
Chain Monte Carlo algorithms using linear regreassichis imputation procedure was replicated
several times, hence the term multiple imputatidrne default setting within Mplus created five
separated imputed datasets (Muthen & Muthen, 2012).

However, the main limitation to this method is faet that at every imputation differing
results are produced. Therefore, it is nearly isgae to replicate the same individual
imputation results. As a consequence, it is fratjpeactice that the imputed results are
averaged across imputations. Alternatively, @&lg common practice that if a given imputation
is highly correlated with the pooled averages iy/na selected and used. Both Mplus and SPSS
use the averaging of parameter estimates apprdaahén & Muthen, 2012). By employing
multiple imputation the current study was abledtam all participants for the regression model
described below.

Similar to LCGA and as mentioned above, when emptpynultiple imputation there are
several empirically documented limitations to cdesi(Allison, 2001). These limitations are
discussed in greater detail in Chapter 8, whichragatlines limitation to the data as well as the
method.

Multinomial L ogistic Regression

When utilizing multinomial logistic regression ingWis there are few options. The first
is the ON command (Muthen & Muthen, 2012). Thisnp#ed regressing covariates within the

model on the various latent classes to determitieedretically ascribed variables predicted
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latent class membership. However, the number ehtatlasses and the distribution of class
membership were susceptible change depending oratlables included within the regression
model. Alternatively, a second option in Mplus foultinomial logistic regression is the
AUXILIARY function (Muthen & Muthen, 2012). This dn may be used in conjunction with
the TYPE=MIXTURE syntax as means of determiningovariates are important predictors of
latent class membership. While there are sevetampwithin the AUXILIARY function, the
most appropriate given the level of measurementth@®R3STEP (Muthen & Muthen, 2012). It
should also be noted that with this option thertatéasses remain stable prior to and following
the regression analysis.

When utilizing multinomial logistic regression jstalso requisite to assess and assign the
most appropriate reference class with regard tegoaical level covariates. The default setting in
Mplus used the category with the largest numbeagasd as the label. So for example, if there
were a categorical variable within the model aredgbtential categories were labeled one, two,
and three, Mplus would automatically assign classed as the reference class. Therefore, it was
necessary to assess the manner in which all ceeangere labeled ensuring that the appropriate
reference class indeed had the highest numbemaskas the label. As noted previously, this
required the reverse coding of the race variable.

Equality of Means

As indicated above, the present research wasrs@sted in examining variations in
several adolescence outcomes with regard to thelatve relationship to class membership.
The AUXILIARY E option facilitated the examiningggiificantly varying mean scores across
adolescence outcomes (peer risky behaviors, pesogial behaviors, juvenile/criminal justice

involvement, and pubertal timing) with regard ttet# class membership (Muthen & Muthen,
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2012). Similar to the R3STEP command, the E conthutres not affect the stability of latent

class membership.
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Chapter 6:

Results

As indicated previously, the intent of the presesearch was to consider the variations
in latent trajectories of physical aggression aodaggressive rule-breaking among at-risk male
and female youth as well as empirically substaadiaisk factors that may influence problem
behaviors and juvenile justice involvement. Adthtlly, due to a lack of criminological
research focusing on late childhood and early adelece, this study examined a frequently
overlooked but important period of development. Tdilwing results may be categorized by
five stages of analysis; (1) univariate, (2) biatei (3) latent trajectory modeling, (4)
multinomial logistic regression, and (5) equalitiésneans specific to adolescent outcomes.
Stage 1: Univariate

The first stage in the analysis was to considguistte measures of central tendency at
baseline for all outcome measures, risk factord,cvariates. As noted above, these include
physical aggression, nonaggressive rule-breakiagratognitive risk, environmental risk,
family adversity, child temperament, prematuritgky peer behavior, prosocial peer behavior,
juvenile/criminal justice involvement, and pubedalvelopment. These scores are outlined in the
Table 7. Results specific to the outcome meaqplesical aggression and nonaggressive rule-
breaking) substantiate patterns outlined in thesrewof the literature suggesting that physical

aggression peaks while nonaggressive rule-breakiagits lowest during early childhood (age
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four) (Burt, 2012; Nagin & Tremblay, 2005a; Loelge6touthamer-Loeber, 1998; Tremblay,

2010; Piquero et al., 2012a).
Table7

Mean Scores for Dependent, Independent, and Cdeaviariables (N=756)

N(%) M SD Range

Outcome (age 4)
Physical Aggression 258 2.68 0-16
Nonaggressive Rule-breaking 201 199 0-24
Risk Factors (age 4)
Neurocognitive Risk 1.29 079 0-2
Environmental Risk 24.13 6.40 9-36
Family Adversity 2.02 1.79 0-11
Negative Temperament 1.18 0.78 0-2
Prematurity 1.17 037 1-2

No 629(83.2)

Yes 127(16.8)
Adolescence Correlate (age 14)
Peer Risky Behavior 1.26 1.77 0-10
Peer Prosocial Behavior 6.44 209 0-10
CJ Involvement 0.14 057 0-6
Physical Maturity 2.85 142 1-5

It was also necessary to examine the mean scopdsgysical aggression and
nonaggressive rule-breaking across all five wavetate with regard to the entire study sample.
As noted in Chapter 5, these findings are outlinetiable 6. The overall trends are congruent
with previous research and theoretical postuld@est( 2012; Nagin & Tremblay, 2005a; Loeber
& Stouthamer-Loeber, 1998; Tremblay, 2010; Piquetral., 2012a). The overall mean scores
for physical aggression start at 2:8B(70) at age six and decrease into early adolescernit a
mean score of 1.68R.36) by age fourteen, which reflects prior reskedMagin & Tremblay,
2005a; Tremblay, 2010). Conversely, the mean sdoresonaggressive rule-breaking are lowest

at age six (2.36{2.30)) and increase by age fourteen (268®3)). In other words, these
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patterns illustrate the mean scores for physicgtesgion and nonaggressive rule-breaking by
wave across the study sample vary in directionmaagnitude.

Additionally, when examining the measures of cdrimadency with regard to the risk
factors a few findings are necessary to note. Aechim Table 7, the mean scores for the average
participant illustrated between borderline or depetentally delayed statuses at baseline with
regard to neurocognitive risk and child temperan2r9¢0.79); 1.18 £0.78) respectively).
However, then mean scores reported for environrhaskasuggest that the average participant
reported high rates of safety, pride, and suppdahimvhis/her respective neighborhoods
(24.13(6.40)). Additionally, the mean scores for famitvarsity indicate that negative life
events were relatively infrequent (2.82(79)). Finally, it may be noted that most research
participantsif = 629) were not born prematurely. However, 16(82«) participants were born
prematurely, which is a rather sizeable numbendividuals with substantiated risk factor
(Moffitt, 2006).

Additionally, it was essential to evaluate the nueas of central tendency for the
adolescence outcome indicators used in the fitesof data analyses, which employed
equalities of means tests. As outlined in Tablh&se data were examined using at the age 14
wave. The average participant reported relativedi nates of prosocial peers and low rates of
peers engaged in risky behavior (64209) and 1.26(1.77) respectively), which suggests that
study participants reported experiencing considgrgiteater positive peer involvement than
negative peer involvement. Further, the averagebau of juvenile/criminal justice system
involvement suggested that most participants hadmgeen arrests, in jail, or ordered to appear

in court (0.14£0.57)). Finally, when considering the measure dfgrtal development the mean
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score reflect average physical maturation (2:85{2)) across the study sample, which is to be
expected.
Stage 2: Bivariate

The second stage of analysis was intended tosasebivariate relationships between
physical aggression, nonaggressive rule-breakingyfive risk indicators, and two demographic
covariates. Table 8 illustrates these correlatlationships. Statistical significance was
determined using an alphapk .05. However, in order to glean additional dethe present
research also differentiated among relationshipls greater statistical significange< .01), as
outlined in Table 8. It should also be mentioneat th order to accommodate varying levels of
measurement, coefficients were determined usingsBea&orrelations, point-biserial
correlations, Spearman rank correlations, Craméra phi. Additionally, it should be noted
that the correlation matrix included physical aggren and nonaggressive rule-breaking at the
age four and age six waves of data collection. Wais done due to the fact that while the
initiation of data collection was age four for hependent and independent variable, the latent
class growth curve analysis employed measuresysiqdl aggression and nonaggressive rule-
breaking at age six in an effort to establish teraporder.

The results suggested that, as anticipated, there significant, positive correlations
between both outcome measures at both age foumgndix. Additionally, the effect sizes of the
coefficient suggest strong relationships, rangnegif.440 to .713. These findings were
anticipated given that the two outcome measuresetaied in prior research efforts (Burt,
2012). However, it is necessary to note that giaysiggression and nonaggressive rule-
breaking were not perfectly correlated, which waoslggest that they were essentially the same

concept.
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Table8
Correlations (N=756)
1 2 3 4 5 6 7 8 9 10 11
1.PA @ge ) -
2.NARB (age 9 B77** -
3.PA @age § S570*  440%* -
4.NARB (age § AB59*%*  450**  713** -
5.Gender -.084*  -.059 -.102*  -.095* -
6.Race -.050 .021 .026 .018 .011 -
7.Neurocog. Risk .000 .003 -.002 -.052 -.064 5.00 -
8.Environ. Risk -.099* -118* -.077* -.034 -.012 082 -.164** -
9.Fam. Adversity A82%  192**  133* 170** 001 .002 -.046 -.176** -
10.Neg. Temp 105 .071 .063 .030 -.001 -.039 .596** -.153* -.038 -
11.Prematurity .002 -.007 .021 .082* -.079* 790 .015 -.066 .004 -.060 -

*p <.05; *p<.01
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Also, it should be noted that there were positive strong correlations between physical
aggression at age four and physical aggressiogeasia as well as nonaggressive rule-breaking
at ages four and six. This is clearly to be expkgigen that it is the same measure but merely at
differing data points.

With regard to the childhood risk factors and dgraphic covariates, Table 8 delineates
correlative relationships between these variahbelsthe outcome indicators of physical
aggression and nonaggressive rule-breaking. Welexiteption of the neurocognitive risk and
the race variable, all risk factors and demograpbiariates illustrated a statistically significant
relationship with either physical aggression oraggressive rule-breaking at either age four or
six. In several instances the results suggestetipteustatistically significant relationships. The
strength of these relationships ranged for low tmlerate in magnitude. Specifically,
environmental risk, family adversity, and genderengatistically correlated with both physical
aggression and nonaggressive rule-breaking. Arease environmental risk or family adversity
was correlated with a statistically significantriease in both physical aggression and
nonaggressive rule-breaking scores. Similarlyinarease in both physical aggression and
nonaggressive rule-breaking scores was signifigaiotirelated with male study participants.
Negative temperament was significantly relatedhygspcal aggression at age four. Prematurity
was significantly correlated with increased nonaggive rule-breaking at age six. These results
were anticipated given the lengthy body of literatautlining substantiated risk factors within
developmental psychology, DLC theories, and lortliital research of offending related
behaviors (Burt, 2012; Loeber & Farrington, 199&fft, 1993; 2006; Piquero et al., 2012a;

Tremblay, 2003; 2012).
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Also, is should be acknowledged that some of iglefactors and demographic
covariates were significantly related to one ano#fseindicated in Table 8. All are of the
appropriate strength and direction, given prior gogl research and due to the fact that some
risk measures were derived from the same measutensérument.

Stage 3: Latent Trajectory Models

Model Fit

The third stage in the analysis required identiytihe latent trajectory models. As
outlined in Chapter 5, an iterative process wdgat as a means of determining the most
appropriate number of latent class growth curvabld 9 illustrates the results for the fit indices
for the two, three, four, and five—class modelstoth physical aggression and nonaggressive
rule-breaking as well as a combined model of theseconcepts. As outlined in the table, a
four-class model is most appropriate across adleltatent class growth curve models (physical

aggression, nonaggressive rule-breaking, and timbiced model).

Table9
Model Fit Indicators

LMR BLRT

BIC Entropy P value P value

Physical Aggression
2 Class model 11262.559 0.759 0.0007 0.000
3 Class model 10998.526 0.750 0.0005 0.000
4 Class model 10947.251 0.747 0.0256 0.000
5 Class model 10919.734 0.760 0.2389 0.000
Nonaggressive Rule-breaking
2 Class model 12377.251 0.699 0.0047 0.000
3 Class model 12056.461 0.776 0.0001 0.000
4 Class model 11985.557 0.728 0.0454 0.000
5 Class model 11976.023 0.727 0.0513 0.000
Combined
2 Class model 23185.106 0.828 0.0000 0.000
3 Class model 22487.334 0.850 0.0022 0.000
4 Class model 22276.094 0.812 0.0426 0.000
5 Class model 22173.744 0.798 0.3021 0.000
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Physical aggression. As illustrated in Table 9, the fit indices suggistt when
examining latent trajectories of physical aggrassioring late childhood and early adolescence,
a four-class model appears to be most appropMaes specifically, when comparing the LMR
p values across class models the five-class modéR(p = 0.2389) loses statistical significance
suggesting that the four-class model is more ap@@Ep(LMR p = 0.0256). Additionally, it
should be noted that the BIC for the four-class eh¢BIC = 10947.251) is lower than the
previous two models. Further, the entropy foiloalihe varying class models were relatively
similar and thep values for the BLRT for all latent class modelgeavstatistically significanty
= 0.000).

Moreover, when determining model fit it is alsouesite to consider the average latent
class probabilities indicating the most probabtrdution of class membership. For physical
aggression, Table 10 outlines the mean latent plagsabilities for the two, three, four, and
five—class models specific to physical aggressfmtording to Muthen and Muthen (2012), .600
to .799 is acceptable, depending upon the othardites, the threshold for strong indicators of
precise class assignment is .800 or higher. Comselyythe four-class model was selected over
the five-class model due to the fact that all @assithin the four-class model reported strong
mean latent class probabilities above the .80@ffiguggesting preferable precision.

Nonaggressive rule-breaking. Table 9 also illustrates the fit indices for nonaggive
rule-breaking and suggests that a four-class meddso most appropriate. Similar to physical
aggression, when comparing the LNdRalues across class models the five-class modéR(h
= 0.0513) loses statistical significance suggedtiad the four-class model is more appropriate

(LMR p = 0.0454).
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Table 10
Mean Latent Class Probabilities
1 2 3 4 5
Physical Aggression
2 Class model 0.938 0.913
3 Class model 0.887 0.874 0.897
4 Class model 0.852 0859 0.821 0.926
5 Class model 0.844 0.862 0.766 0.797 0.901
Nonaggressive Rule-breaking
2 Class model 0.919 0.890
3 Class model 0.886 0.902 0.918
4 Class model 0.827 0868 0.820 0.870
5 Class model 0.804 0.857 0.916 0.770 0.845
Combined
2 Class model 0.959 0.932
3 Class model 0.918 0.936 0.968
4 Class model 0.877 0910 0.890 0.930
5 Class model 0.861 0.899 0.839 0.844 0.909

The BIC for the four-class model (BIC = 11985.5%/8s lower than the two and three-
class models. Also, it should be noted that theopgtfor all of the varying class models were
relatively similar and the values for the BLRT for all latent class modelgevstatistically
significant © = 0.000).

When considering the mean latent class probaslail classes within the four-class
model indicated scores of at least .800. Simdattysical aggression, when comparing the
four-class to the five-class model the mean latéass probabilities are acceptable but one class
falls below the strong indicator of precision widgard to class membership as noted above. As
a result of fit indices and the mean latent clasbabilities, a four-class model was selected.

Combined. As anticipated, upon completion of estimating safgtrajectory models for
physical aggression and nonaggressive rule-bredkibegame apparent that while class

membership was similar across physical aggressidmanaggressive rule-breaking it was not
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completely congruent. These findings align wittopempirical efforts and support the research
hypothesis (Burt, 2012; Loeber & Farrington, 199&mblay, 2003). As a result, it was also
necessary to consider a latent class trajectoryehtbdt would estimate a singular model but
with separate slopes and intercepts for physiogdessgion and nonaggressive rule-breaking.
This approach permitted the regression of sevengirecally established risk factors on an
individual latent class while facilitating the uskrelated yet distinct outcome variables.

Given the fit indices in Table 9, results sugdkat similar to the separate latent class
trajectory models a four-class model is most appatgwith regard to the combined approach.
The LMR p value for the five-class model (LMR= 0.3021) was not statistically significant
suggesting that a four-class model (LMR 0.0426) was more appropriate. The BIC for the
four-class model (BIC = 22276.094) was lower whempared to the two and three-class
models. The entropy for the two, three, and foasslmodels were similar and all remained at
acceptable levels and were stronger compared todingdual models. The values for the
BLRT for all latent class models were statisticalgnificant = 0.000).

After examining the mean latent class probabditedl classes within the four-class
model indicated scores of at least .800, with taggesting probabilities higher than .900. While
the average latent class probabilities for the-tilsss model are all strong (greater than .800),
the most parsimonious model in the context of bloghfit indices and the mean latent class
probabilities was the four-class model. As a iteshé present research selected to utilize the
four-class model for the combined approach as well.

Trajectory Estimates

Physical aggression. Figure 1 represents the results of the latent ¢emssth curve

analysis utilizing physical aggression as the aueandicator across five waves of data. As
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noted above, the most appropriate model estimat@dcifasses. As detailed within Figure 1 and
in Tables 11 and 12, class 1 is comprised of 49P8#e study sample and reports the second
lowest scores of physical aggression comparedetottier classes. Peaking at age 6 with an
estimated mean score of physical aggression at 8stienated mean scores moderately decrease
as participants age, stabilizing at 1.50 duringfith@l two data points. When comparing the
estimated mean scores across all waves for thss ttethe mean scores for the entire study
sample across all waves, there is obvious simylécbmpare to Table 6). Consequently given

the nature of the latent trajectory, class 1 malabeled average desistors (AD).

Conversely, class 2 reports the highest estimagahmacores of physical aggression but
is only made up of 3.0% of the study sample. Tlasspeaks at age six but at a comparatively
higher level of 9.41 on the physical aggressionsuea The shape of the curve rather drastically
decreases to 6.97 as participants age. As a rekagds 2 may be referred to as high chronic
desistors (HCD).

The third class illustrated in Figure 1 includes2®5 of the study sample and reports
moderately elevated mean scores of physical aggressimilar to the other classes, the
estimated mean scores for this class peak at adpeisat half the rate (5.05) of the HCD class.
Additionally, the overall shape of the curve is ganto the HCD class, drastically desisting as
participants age but at a lower rate. For thissaaclass 3 may be labeled as moderate chronic
desistors (MCD).

Finally, the fourth class, which is comprised of$32 of the study sample reports hardly
any physical aggression across all five waves td dallection. Similar to the other three

classes, the estimated means scores of physicassyon peak at age six (0.58) and decrease as
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participants age. However, due to the fact thaglieof physical aggression are almost
nonexistent across all waves of data collectiois,¢tass may be referred to as abstainers (AB).
Table11

Descriptive and Mean Latent Class Probabilitie<Ctdiss Membership

n % Classl Class2 Class3 Class4

Physical Aggression

Class 1 AD 372 49.2 0.852 0.000 0.062 0.087
Class 2 HCD 23 3.0 0.000 0.926 0.074 0.000
Class 3 MCD 115 15.2 0.140 0.039 0.821 0.000
Class 4 AB 246 32.5 0.139 0.000 0.001 0.860
Nonaggressive Rule-breaking

Class 1 AE 368 48.7 0.827 0.000 0.086 0.087
Class 2 HCE 30 4.0 0.019 0.870 0.112 0.000
Class 3 MCE 124 16.4 0.159 0.020 0.820 0.001
Class 4 AB 234 309 0.131 0.000 0.001 0.868
Combined

Class 1 AP 335 44.3 0.878 0.000 0.063 0.060
Class 2 HCP 39 5.2 0.002 0.930 0.068 0.000
Class 3 MCP 160 21.2 0.094 0.015 0.890 0.000
Class 4 AB 222 29.1 0.089 0.000 0.001 0.910
Table 12

Estimated Mean Scores of Dependent Variable by Wave

6 8 10 12 14

Physical Aggression

Class 1 AD 2.19 1.89 1.70 1.50 1.50
Class 2 HCD 9.41 8.80 8.18 7.57 6.97
Class 3 MCD 5.05 4.73 4.43 412 3.89
Class 4 AB 0.58 0.30 0.20 0.11 0.14
Nonaggressive Rule-breaking

Class 1 AE 2.43 2.38 2.33 2.34 2.54
Class 2 HCE 7.64 8.43 9.22 10.00 10.79
Class 3 MCE 3.87 4.36 4.88 5.40 5.94
Class 4 AB 0.75 0.58 0.44 0.42 0.64
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Figure 1. Latent Class Growth Curves for Physical Aggresgiestimated Means).

The number of latent classes, shapes of trajectames, and sample percentages within

each class for the physical aggression model wangraent with the study hypotheses and prior

empirical research. The findings suggest that bgtareity in latent class trajectories of physical

aggression during late childhood and early adoleszexists. Specifically, model fit was

achieved at four latent classes, which aligns Vitgiature on physical aggression during this
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time period, DLC theories, and longitudinal resbargarding delinquency and offending
(D’Unger et al., 1998; Jennings & Reingle, 2012;ffitip 1993; 2006; Nagin & Tremblay,
2005a; Piquero, 2008). Also, consistent with dewelental research regarding physical
aggression were the shapes of the latent clagstoajes. All four classes peaked at age six and
decreased as the study sample aged, with the hitgsses decreasing more drastically (Nagin
& Tremblay, 2005a; Piquero et al. 2012a; Tremb2903; 2010). Additionally, it should be
noted that relatively low percentage of particigantthin the HCD class and largest class
membership within the AD class are congruent witbrpesearch and theoretically espoused
percentages of class membership (Jennings & ReiB@le®; Moffitt, 1993, 2006; Piquero,
2008). The only inconsistency was that of the paige of study participants within the
abstaining class. As discussed in detail belows, ghdoup appears to be comprised largely of
females, which may explain the larger than typreahber of participants within this class. As
noted previously, this also aligns with prior resbeacknowledging that females are more likely
to abstain from physical aggression and fall witlimalogous classes in latent trajectory research
(Loeber & Stouthamer-Loeber, 1998; Odgers et @0D82. It should also be noted that many
previous empirical efforts employed male only sasFontaine et al., 2009; Xie et al., 2009).
Other potential explanations and risk related fisctwe analyzed in greater detail below.
Nonaggressive rule-breaking. Figure 2 depicts the results of the latent classvtr
curve analysis with nonaggressive rule-breakintha®utcome indicator across five waves of
data. As noted above, the fit indices suggestthietost appropriate model estimated four
classes. According to Figure 2 and as delineatdé@ides 11 and 12, class 1 is comprised of
48.7% of the study sample and reports comparataetyage scores of nonaggressive rule-

breaking, starting with an estimated mean of 2t48ya six. While the overall slope of the curve
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is rather stable across all waves of data, paantgwithin this class report a slight increasenfro
age 12 to age 14. Similar to physical aggresstmestimated mean scores at all waves of data
collection mirror the average scores for partictsamithin the complete study sample (compare
to Table 6). As a result of the nature of thisnateajectory, this class may be labeled as average
escalators (AE).

Class 2, includes 4.0% of the study sample andt®pomparatively high scores of
nonaggressive rule-breaking. Members of this dladisate estimated means scores of 7.64 at
age six. However, the mean scores for this clagease consistently across all waves of data. At
age fourteen the estimated mean score for nonageasile-breaking peaks at 10.79.

Therefore, class 2 may be referred to as high ehestalators (HCE).

Class 3 is made up of 16.4% of the study samplegmaits estimated mean scores that
are approximately half the rate of those the HGIS<ht all data points. Similar to HCE, the
lowest estimated mean score of nonaggressive relgking for class 3 occurs at age six (3.87).
The slope of the curve for this class also consisténcreases as participants age. Consequently,
the present research labeled class 3 as moderatgchscalators (MCE).

The final class within this model contains 30.9%he study sample and consistently
low mean scores of nonaggressive rule-breakinggatsix class members report estimated
mean scores of nonaggressive rule-breaking at OI'iB.slope of this class’ curve is rather
stable and remains below one across all wavestaf Aa a result, this class was labeled as
abstainers (AB).

Similar to the findings for physical aggressitre number of latent classes, shapes of
trajectory curves, and sample percentages witteh ekass for the nonaggressive rule-breaking

model were consistent with the study hypothesegaind empirical research. The results
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substantiate the notion that there is heterogemneigtent class trajectories of nonaggressive
rule-breaking during late childhood and early adoénce. Further, model fit was achieved at
four latent classes, which aligns with literaturermnaggressive rule-breaking, DLC theories,
and longitudinal research regarding delinquencydaifehding (Burt 2012; D’Unger et al., 1998;
Jennings & Reingle, 2012; Moffitt, 1993; 2006; Nagi Tremblay, 2005a; Piquero, 2008).
Also, consistent with developmental research raggmonaggressive rule-breaking was the
shape of the latent class trajectories. All foaissks reported the lowest scores of nonaggressive
rule-breaking at age six and increased as the sahple aged, with the higher classes (HCE
and MCE) increasing more drastically (Burt, 2012pkood et al., 2009; Tremblay, 2010).
Additionally, it should be noted that relativelyngercentage of participants within the HCE
class and highest percentage membership withiAEhelass are congruent with prior research
regarding class membership (Jennings & Reingle2 2Bbffitt, 1993, 2006; Piquero, 2008).
Also similar to physical aggression, the only insigstency was that of the percentage of study
participants within the abstaining class. As disedsin detail below, this group also appears to
be comprised of an overrepresentation of femalagsiwmay explain the larger than typical
number of participants within this class (Fontaghal., 2009; Piquero et al., 2005). As noted
above, other risk related factors are analyzedeatgr detail below.

Combined. Figure 3 illustrates the results of the latentslgowth curve analysis for the
combined model estimating individual growth curf@sboth physical aggression and
nonaggressive rule-breaking as the outcome indaiross five waves of data. Again, the
combined model allows for the estimation of induadislopes and intercepts for separate
concepts within the same model taking into consitii@n the manner in which covariates

influence both outcome measures. As noted prewotrs fit indices suggest that the most
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appropriate model estimated four classes. It shibaldcknowledged that the data points are

plotted using sample means as opposed to estimagads for this figure. Estimate mean scores

employ multiple imputation to deal with missing @g@ints, while sample means exclude the

missing data.
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Figure 2. Latent Class Growth Curves for Nonaggressive RugaBng (Estimated Means).
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According to Figure 3 and as delineated in Tablecldlss 1 contains 44.3% of the study
sample. For this class the sample means for botkigdl aggressions and nonaggressive rule-
breaking originate at comparatively average pdiaf32, 2.23 respectively), as illustrated in
Table 13. However, the slope for the physical aggjon initially decreases from age six to age
ten and stabilizes from age ten to fourteen. Ngressive rule-breaking however, remains
rather stable across all waves for this class. Goatpto the other classes, both physical
aggression and nonaggressive rule-breaking repomple mean scores between one and two
across all waves of date, which again reflect thdyssample averages (compare to Table 6).

Therefore, this class may be labeled average pensiAP).
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Class 2 includes 5.2% of the study sample. Fordlass, the sample means associated
with both physical aggression and nonaggressivelitgaking are much greater than any other
class. The sample mean for physical aggressiogessia is 8.03, while nonaggressive rule-
breaking is 7.32. The slope of the curve for ptaisaggression slightly decreases as participants
age but remains rather stable across all five waf/data. Conversely, nonaggressive rule-
breaking increases across all five waves of dg@nltonsideration of the slopes and intercepts
of both outcome measures this class was namecchrgimic persistors (HCP).

The third class is comprised of 21.2% of the sts@yple. Similar to the AP class, the
sample means at age six for both physical aggmessid nonaggressive rule-breaking are
approximately half that of the corresponding hitdgsses for both physical aggression and
nonaggressive rule-breaking (4.17, 3.76 respeglivelowever, as participants within this class
age the slopes for physical aggression and nonsgjgecrule-breaking proceed in opposite
directions, with physical aggression decreasingranthggressive rule-breaking increasing. The
only variation is that at age ten physical aggmssiightly decreases, while at age twelve
nonaggressive rule-breaking slightly increasesrfembers of this class. After considering the
both the slope and intercepts for both outcomesdiaiss may be referred to as moderate chronic
persistors (MCP).

Class 4 is made up of 29.1% of the study sampletHi® class, the sample means at age
six are less than one for both physical aggressmhnonaggressive rule-breaking and remain
rather stable across all waves. Given the congigtienv mean scores for both physical
aggression and nonaggressive rule-breaking aatdl gbints, present research labeled this class

as abstainers (AB).
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In addition to the Figure 3 latent trajectory imag€able 13 delineates the sample mean
scores for physical aggression, nonaggressivebmagaking, and the combined model across all
four classes. As noted, the sample means werefas€&djure 3 due to the fact thisiplus does
not offer estimated mean scores for models withtiplaloutcomes. However, when comparing
the estimated means to the sample means it isephat there is hardly any variation. The

latent growth curves are nearly identical in shape direction.

Table 13
Sample Mean Scores of Dependent Variable by Wave

6 8 10 12 14
Physical Aggression
Class 1 AD 2.12 2.04 1.45 1.50 1.46
Class 2 HCD 10.19 8.71 8.69 7.43 7.29
Class 3 MCD 5.33 5.19 4.15 4.59 4.04
Class 4 AB 0.58 0.22 0.06 0.13 0.12
Nonaggressive Rule-breaking
Class 1 AE 2.39 2.51 2.21 2.40 2.57
Class 2 HCE 7.81 8.44 9.06 10.05 10.95
Class 3 MCE 4.02 4.80 4.98 5.46 6.41
Class 4 AB 0.73 0.56 0.39 0.38 0.68
Combined (PA, NR)
Class 1 AP 2.02,2.23 1.72,222 1.19,210 118 2 1.12,2.36
Class 2 HCP 8.03,7.32 7.41,8.03 7.43,8.38 BZ’2 7.35,10.08
Class 3 MCP 4.17,3.76 4.38,435 3.31,4.12 3AF 3.39,541
Class 4 AB 0.56,0.70 0.27,0.62 0.14,0.42 0.28,0. 0.15, 0.65

As hypothesized in detail in Chapter 4, the nundféatent classes, shapes of trajectory
curves, and sample percentages within each clags@ombined model align with the study
hypotheses and extant literature. Model fit waseaad with four latent classes, which
consistent with empirical evidence regarding bdtiigical aggression and nonaggressive rule-

breaking during childhood and early adolescenceC EHeories, and longitudinal research
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regarding delinquency and offending (D’Unger et B998; Jennings & Reingle, 2012; Moffitt,
2006; Nagin & Tremblay, 2005a; Piquero, 2008; Piquet al. 2012a). Also, consistent with
developmental research regarding physical aggmessid nonaggressive rule-breaking were the
shapes of the latent class trajectories. As hypatkd, the shapes of the physical aggression
latent classes were opposite in terms of direatmmpared to the nonaggressive rule-breaking
classes (Burt 2012; Cote et al., 2007; Lynne-Laradgr2011; Tremblay, 2003; 2010;
Underwood et al., 2011). Physical aggression peakade six and decreased as the study
sample aged, while nonaggressive rule-breakingoaasistently at its lowest at age six and
increased as the sample aged. The smallest pegeenitatudy participants were within the HCP
class and largest percentage was reported witkidEhclass. This was also reflected in prior
research regarding latent class membership (JengirReingle, 2012; Moffitt, 1993, 2006;
Piquero, 2008). Again, the only anomaly was thahefpercentage of study participants within
the abstaining class. As discussed in detail belloss,group appears to be comprised
disproportionately of females, which may explaia targer than typical number of participants
within this class (Fontaine et al., 2009; Loebet@ber-Stouthamer, 1998; Odgers et al., 2008;
Xie et al., 2009).

Cross Tabs

As a means of further considering the discretereattiphysical aggression and
nonaggressive rule-breaking, crosstabs of latassainembership were examined. Table 14
illustrates the manner in which class membershipsacoutcome measures overlapped. As
noted previously, the shapes of the latent clas&thyr curves comparatively by outcome
indicator were almost the inverse of one anothén physical aggression peaking at age six and

nonaggressive rule-breaking peaking at age fourt@éenversely, when examined the percentage
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of study participants within each class there vedlsar obvious similarity across the dependent
variables. While this reflected prior empiricalats and theoretical propositions (Burt, 2012;
Tremblay, 2003; 2010), it further supported thaamthat these constructs needed to be

explored.

Table14

Cross-tabs Physical Aggression and Nonaggressive-Bueaking

PA Classl PAClass2 PA Class 3 PA Class 4

Classes AD HCD MCD AB NARB Total
NARIi(E:Iass 1 255 1 40 72 368 (48.7%)
NARB Class 2 ;
5 1 16 13 0 30 (4.0%)
NARB Class 3 ;
B C 53 6 62 3 124 (16.4%)
NARBAg'aSS“ 63 0 0 171 234 (31.0%)

PA Total 372 (49.2%) 23 (3.0%) 115 (15.2%) 246 (32.5%) 7H®(0%)

X?=670.74 (9)p = .000

The bolded text in Table 14 represents the numbsiudy participants placed in
congruent classes within the physical aggressidmanaggressive rule-breaking latent
trajectories. Of those estimated to be in clashll) for physical aggression (n = 372), 68.5%
were predicted to be placed in the congruent naeagiye rule-breaking class (AE). As also
outlined in Table 14, the remaining participantsnarily were categorized as either AB or MCE
(16.9% and 14.2% respectively) for nonaggressilebreaking. Similarly, of those within the
HCD class for physical aggression (n = 23), 69.68fenestimated within the parallel high rate
nonaggressive rule-breaking class (HCE). The nitgjof the remaining participants for this

group (26.1%) were classified within MCE for noneggsive rule-breaking. Of those predicted
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to be in the MCD class for physical aggression {15), 53.9% were placed in the similar MCE
class for nonaggressive rule-breaking. The remgiparticipants were primarily categorized as
either AE or AB (34.8% and 11.3% respectively)rfionaggressive rule-breaking. Finally, of
those classified as AB for physical aggression g#6), 69.5% were placed in the congruent
abstaining class for nonaggressive rule-breakifftge majority of those remaining (28.5%) were
predicted in the AE class for nonaggressive rugaking.

As would be expected, participants not placed withe corresponding classes were
often estimated within classes in close proximdgoas outcome measures. Rarely, as it the case
that those in the abstaining class for one outcaor@asure were predicted to be in the high class
for the other outcome measure or vice versa. Glgthrére is a significant relationship between
class membershipXt = 670.74 (9)p = .000), however, it may be stated that class neesfiip
was partially dependent and in no way exact matchesse findings further support the idea
that physical aggression and nonaggressive rulgkbrg are related yet discrete concepts (Burt,
2012; Tremblay, 2010)With that being said, it is requisite to note théien employing latent
class growth curve analysis, class membershiptiperdectly predicted. In other words, class
estimates are offered for the most likely or masbpble class. Therefore, while crosstabs were
helpful in illustrating similarities and differen€eegarding class membership across varying
outcome measures, literal interpretations shouldrployed with caution.

Mean Differences

As a preliminary step to the regression analystBrad below, it was necessary to

consider mean scores and mean differences ingkeneasures and demographic covariates by

3 Cross-tabs and Chi-squares were also conductedazorgihe combined model to the physical aggressiodel
and comparing the combined model to the nonaggeessie-breaking model. Similarly, while both aysds found
a statistically significant relationship betweeass membership (physical aggression and combihed.163.56p

< .001, nonaggressive rule-breaking and combfed 1322.82p < .001), the cross-tabs were very similar to the
patterns outlined above.
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latent trajectory class at the bivariate level. €gmuently, a series of analysis of variance
(ANOVAs) were conducted using each latent classvtit@wurve analysis model (physical
aggression, nonaggressive rule-breaking, and timbic@d model). Post hoc analysi@mhane
or Tukey’s b was employed in order to determine significatdatrenships between class
membership and demographic covariates/risk factors.

Physical aggression. The mean scores, per latent class, and ANOVAsngl mean
differences specific to physical aggression, mafoled in Table 15. When considering the
bivariate results pertaining to mean differenceplysical aggression class, one demographic
covariate and three risk factors significantly idigtiished latent class membership. As outlined
in Table 15, gender, family adversity, child tengreent, and prematurity were significantly
related to latent class membership at the bivalestel.

Specifically, with regard to demographics, gendstiguished those in the abstaining
class from those in the moderate chronic desigM&D) class. Those within the abstaining
class reported greater mean scores indicatingagriéleglinood of being female compared to the
MCD class.

Additionally, several risk factors significantlystinguished class membership at the
bivariate level. Family adversity, negative chiggnperament, and prematurity were indicative
of latent class membership. Then mean scores éoalbstaining class across for family adversity
were significantly lower than those within the M@BDd significantly lower compared to the
average desistors (AD). With regard to negativieldemperament, those within the high
chronic desistors (HCD) reported significantly regltevels of developmental delay compared to
MCD, AD, and abstainers. Similarly, those withie tMiCD class reported significantly higher

levels of developmental delay regarding temperaroemipared to AD and abstaining classes.
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Table 15
Percentages or Mean Group Differences for Physéaairession
Class1 AD Class2HCD Class3MCD Class4 AB
(n=372) (n=23) (n=115) (n=246)
Characteristic n(%) M (SD) n(%) M (SD) n(%) M (SD) n(%) M (SD) ForX? Tamhaneor Tukeyb
Risk Factors
Neurocog. Risk 1.27(0.81) 1.48(0.73) 1.29(0.76) 1.31(0.79) 0.610 None
Environ. Risk 24.17(6.46) 23.61(6.40) 22.97(6.60) 24.66(6.16) 1.885 None
Fam. Adversity 2.06(1.80) 2.96(2.57) 2.37(2.13) 1.71(1.44) 6.219* AB<AD, MCD
Neg. Temp. 1.17(0.78) 1.50(0.64) 1.24(0.75) 1.14(0.79) 571 HCD > AB, AD, MCD
MCD > AB, AD

Prematurity 1.19(0.39) 1.04(0.21) 1.22(0.41) 1.13(0.33) 2.933* HCD < AD, MCD
Demogr aphics
Gender 1.48(0.50) 1.48(0.51) 1.38(0.49) 1.58(0.50) 4.303* AB>MCD

Male 193(51.9) 12(52.2) 71(61.7) 104(42.3)

Female 179(48.1) 11(47.8) 44(38.3) 142(57.7)
Race 2.92(0.92) 3.00(1.04) 2.84(0.98) 2.91(0.79) 15.97(9)t

Caucasian 92(54.4) 8(4.7) 27(16.0) 42(24.9)

% within class (24.7) (34.8) (23.5) (17.2)

Af. American ~ 209(46.9) 11(2.5) 63(14.1) 163(36.5)

% within class (56.2) (47.8) (54.8) (66.3)

Hispanic 19(46.3) 0(0.0) 5(12.2) 17(41.5)

% within class (5.1) (0.0) (4.3) (6.9)

Mixed 52(52.0) 4(4.0) 20(20.0) 24(24.0)

% within class (14.0) (17.4) (17.4) (9.8)

*Tamhane =p < .05; ** Tukey's b =p < .05; ¥X*=p < .05
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Finally, the bivariate results for prematurity elited from prior research in that those
within the HCD class reported significantly loweeam scores for prematurity compared to
MCD and AD, suggesting that this group was lesslyiko be born premature (Moffitt, 1993;
2006).

Nonaggressive rule-breaking. The mean scores and ANOVA results for nonaggressive
rule-breaking may be found in Table 16. Compacephtysical aggression, the bivariate results
for nonaggressive rule-breaking suggest three mMasadistinguish class membership (gender,
race, and prematurity). Additionally, the natufeh@se relationships diverge from the patterns
established for the physical aggression classes.

Gender significantly differentiated those withir thbstaining class from average
escalators (AE) as well as from moderate chrorsalesors (MCE). More specifically,
abstainers reported significantly greater meanes;avhich indicated those within the abstaining
class were more likely to be female compared toAtBeand MCE classes.

With regard to race it was apparent that more efGhucasian participants were within
the MCE class and African Americans as well as &lsgs were disproportionally more likely to
make up the abstaining class and AE classes. Thedther category reported a greater
percentage of involvement in the MCE class comptrede study sample percentages.

The only risk factor to distinguish class membgvsbr nonaggressive rule-breaking was
prematurity. The results suggest that those wilfnabstaining class reported significantly
lower mean scores compared to those with the A&Sclén other words, the abstainers report

significantly lower rates of prematurity.
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Table 16
Percentages or Mean Group Differences for NonaggvesRule-Breaking
Class1 AE Class2 HCE Class3MCE Class4 AB
(n=368) (n=30) (n=124) (n=234)

Characteristic n(%) M (SD) n(%) M (SD) n(%) M (SD) n(%) M (SD) For X? Tamhane or Tukey b
Risk Factors
Neurocog. Risk 1.26(0.80) 1.32(0.84) 1.30(0.78) 1.33(0.79) 0.291 None
Environ. Risk 24.22(6.59) 23.47(5.87) 23.0865.1 24.60(6.26) 1.700 None
Fam. Adversity 1.97(1.78) 2.43(2.29) 2.35(2.02) 1.88(1.60) 72.5 None
Neg. Temp. 1.13(0.79) 1.42(0.64) 1.27(0.73) 2000.79) 2.132 None
Prematurity 1.20(0.40) 1.10(0.31) 1.19(0.40) .1110.31) 3.317* AB < AE
Demogr aphics
Gender 1.46(0.50) 1.47(0.51) 1.39(0.49) 1.62(0.49) 711 AB > AE, MCE

Male 198(53.8) 16(53.3) 76(61.3) 90(38.5)

Female 170(46.2) 14(46.7) 48(38.7) 144(61.5)
Race 2.92(0.93) 3.07(0.79) 2.88 (1.02) 2.88(0.77) .1359)t

Caucasian 94(55.6) 8(4.7) 34(20.1) 33(19.5)

% within class (25.5) (26.7) (27.4) (14.4)

Af. American  201(45.1) 18(4.0) 64(14.3) 163(36.5)

% within class (54.6) (60.0) (51.6) (69.7)

Hispanic 22(53.7) 2(4.9) 3(7.3) 14(34.1)

% within class (6.0) (6.7) (2.4) (6.0)

Mixed 51(51.0) 2(2.0) 23(23.0) 24(24.0)

% within class (13.9) (6.7) (18.5) (10.3)

*Tamhane =p < .05; **Tukey's b =p < .05; %X* = p < .05
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Combined. Finally, the mean scores and ANOVA results forecbembined model may
be found in Table 17. As indicated in the tabley tlemographic covariates and three risk factors
distinguished class membership within the combmedel. Additionally, there appears to be
greater variation in terms of the significant rilaships compared to the physical aggression or
nonaggressive rule-breaking models.

Gender is again indicative of class membershipstéibers reported significantly higher
mean scores compared to average persistors (ARpaddrate chronic persistors (MCP).
Similar to previously noted findings, these resaliggest that compared to AP and MCP the
abstaining class is more likely to be female. Easdings align with prior research (Fontaine
et al., 2009; Loeber & Loeber-Stouthamer, 1998).

Race is also indicative of class membership. Caaicasvere disproportionately more
involved in the HCP class. Similarly, Mixed/Otherere more likely to make up the MCP class.
African Americans and Hispanics reported proposdtety greater involvement in the AP and
abstaining classes comparatively.

With regard to the risk factors cognition, familgvarsity, and negative child
temperament distinguish class membership. As ihelica Table 17, those within the high
chronic persistors (HCP) class report greater agweéntal delays in cognition compared to the
AP, MCP, and the abstaining class. Further, tinod@n the AP class report significantly higher
developmental delays in cognition compared to tl&EPMind abstaining class. Those within the

abstaining report greater developmental delays eoadbto the MCP class.
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Table 17
Percentages or Mean Group Differences for CombMedel
Class1 AP Class2 HCP Class3MCP Class4 AB
(n=335) (n=39) (n=160) (n=222)

Characteristic n(%) M (SD) n(%) M (SD) n(%) M (SD) n(%) M (SD) F or X? Tamhane or Tukey b

Risk Factors

Neurocog. Risk 1.32(0.79) 1.49(0.75) 1.20(0.80) 1.28(0.80) 1.717** HCP > AB, AP, MCP

AP > AB, MCP
AB > MCP

Environ. Risk 24.32(6.53) 23.08(6.26) 23.2609.4 24.67(6.15) 1.973 None

Fam. Adversity 1.88(1.77) 2.69(2.21) 2.41(1.94) 1.84(1.55) 489 MCP > AB, AP

Neg. Temp. 1.16(0.79) 1.50(0.61) 1.19(0.75) 51(0.79) 2.386**  HCP > AB, AP, MCP

Prematurity 1.19(0.39) 1.10(0.31) 1.21(0.41) .1210.33) 2.427 None

Demogr aphics

Gender 1.46(0.50) 1.38(0.49) 1.44(0.50) 1.61(0.50) 080 AB > AP, MCP
Male 180(53.7) 24(61.5) 90(56.3) 86(38.7)
Female 155(46.3) 15(38.5) 70(43.8) 136(61.3)

Race 2.98(0.88) 3.00(0.95) 2.84(1.05) 2.383(0.78) .883@)t
Caucasian 87(51.5) 12(7.1) 43(25.4) 27(16.0)
% within class (26.0) (30.8) (26.9) (12.2)
Af. American ~ 191(42.8) 20(4.5) 81(18.2) 154(34.5)
% within class (57.0) (51.3) (50.6) (69.4)
Hispanic 19(46.3) 2(4.9) 3(7.3) 17(41.5)
% within class (5.7) (5.1) (1.9) (7.7)
Mixed 38(38.0) 5(5.0) 33(33.0) 24(24.0)
% within class (11.3) (12.8) (20.6) (10.8)

*Tamhane =p < .05; ** Tukey’s b =p < .05; #X° = p < .05
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As it pertains to family adversity, those withiretMCP class report high means scores
for negative life events compared to the abstaiglags and the AP class. With regard to child
temperament the bivariate results suggest thaetiwithin the HCP class report greater
likelihood of developmental delay compared to them AP, and abstaining classes.

In sum, with the exception of neighborhood envirenin all of the demographic and
childhood risk factors distinguished class memhpssim at least one of the models. However,
gender and prematurity are the covariates distgiguog class membership across but the
physical aggression and nonaggressive rule-breakougls. These findings further substantiate
the notion that perhaps these are related yetadesconcepts. Additionally, similar to the model
fit indices results, the combined model appeardaktstronger and inclusive of greater class
variation.

Stage 4: Multinomial L ogistic Regression

As means of more comprehensively understandinghtheence of various risk factors
and demographic covariates on latent class membethk fourth stage of analysis comprised
of a series of multinomial logistic regression mied&ach model regressed seven covariates on
the latent classes noted above to determine wlaghlhles may distinguish latent class
membership. As mentioned in Chapter 5, this wagdming the R3STEP procedureMiplus,
which facilitated stability across latent class adinot compromise the fit indices. Outlined
below are the results for all seven independenalbbas regressed on the latent class growth
curve results for physical aggression, nonaggressike-breaking, and the combined model.

Physical Aggression

The results specific to the multinomial logistegression for the model that used

physical aggression independently are listed ind a&B. It should be noted that Table 18
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represents regression results when the abstaitasg (class 4, AB) was used as the reference
group. The comprehensive regression results, cangpall latent class relationships, are
included in Appendix B.

The results suggest that, as hypothesized, therseaeral risk factors and demographic
covariates that significantly distinguish laterdssd membership. After controlling for the other
variables within the model, gender, race, familyadity, and prematurity significantly
influenced those estimated to be average desi@@scompared to abstainers (AB). More
specifically, being female significantly reducee tbdds of being in the AD class compared to
the AB class. Also, being African American sigogntly reduced the odds of being in the AD
class compared to the AB class. With regard tq being born prematurely significantly
increased the odds of being in the AD class conaptar¢he AB class. Additionally, those
participants whose caregivers experienced greataber of negative life events within the past
year reported significantly greater odds of beilagsified as AD when compared abstainers.

While the shape of the latent trajectories andhtlean scores of physical aggression were
relatively similar in nature when comparing the ABd AB classes, the remaining latent
trajectory classes were markedly different withareigto shape and intensity of physical
aggression. When comparing the higher rate lafesses (HCD, MCD) to the abstaining class,
several variables significantly distinguished bedwelass membership. Those within the HCD
were significantly more likely to have experiendanhily adversity and report developmental

delays regarding temperament compared to thosethgthbstaining class.
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Table 18
Multinomial Logistic Regression for Physical Aggies with Abstainers as Reference Class
Average Desistors High Chronic Desistors Moderate Chronic Desistors
vs. Abstainers vs. Abstainers vs. Abstainers
Est/ Est/ Est/

Predictor (Ref) Logit S.E. S.E. OR Logit S.E. S.E. OR Logit S.E. S.E. OR
Gender femalg -0.50 0.24 -2.12 0.61* -0.46 0.50 -0.93 0.63 70.8 0.30 -2.93  0.42*
Race (hite)

Af. American -0.74 031 -2.38 0.48* -1.30 0.58 -2.25 3.67* 9.7 0.39 -1.89 0.48

Hispanic -0.96 054 -1.76 0.38 -18.07 0.68 -26.56 0.00*** 0.91 0.68 -1.33 0.40

Mixed/Other -0.12 0.46 -0.27 0.89 -0.19 0.79 -0.24 0.83 0.25.500 0.49 1.28
Neurocog. Risk -0.18 0.20 -0.89 0.84 -0.01 0.31 030.0.99 -0.29 0.20 -1.41 0.75
Environ. Risk -0.02 0.02 -0.89 0.98 -0.02 0.03 60.50.98 -0.04 0.02 -1.83 0.96
Fam. Adversity 0.13 0.06 1.98 1.14* 0.38 0.11 3.36 1.46*** 0.22 0®. 257 1.25*
Neg. Temp. 0.22 0.19 1.14 1.24 0.87 0.33 261 239* 0.35 0.21 1.63 1.42
Prematurity yeg 0.68 0.33 2.03 1.97* -1.03 1.26 -0.82 0.36 0.74 .390 191 2.10

*p < .05; *p<.01; **p<.001
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Additionally being African American or Hispanic sifjcantly reduced the odds of being
in the HCD class compared to the AB class. Fustivben comparing those within the MCD
class to abstainers, the results suggest that tlderate chronic class members report
significantly greater odds of experiencing famitivarsity and significantly lower odds of being
female.

Nonaggressive Rule-breaking

The results for the multinomial logistic regressfor the model that used nonaggressive
rule-breaking independently are listed in TableSignilar to the previous model, Table 19
represents regression results when the abstaitasg (AB) is used as the reference group, and
the comprehensive regression results, comparingtaht class relationships, are included in
Appendix B.

After considering the findings of the regressioalgsis, there are several covariates that
significantly distinguish latent class membersiifier controlling for the other variables within
the model, gender, race, and prematurity signifigathifferentiate those placed within the
average escalators class (AE) when compared tabstainers class (AB). Females had
significantly lower odds of being in the AE clas&dditionally, compared to the AB class, those
within the AE class had significantly greater oddi®eing born premature.

Similar to the latent trajectory model for physieggression, the latent class growth
curves for AB and AE were comparable in many wayswever, higher rate latent classes
(HCE, MCE) again varied in shape and intensity carag@ to the AB class. Additionally, there

was variation regarding the factors distinguistsglamembership.
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Table 19
Multinomial Logistic Regression for NonaggresdRude-Breaking with Abstainers as Reference Class
Average Escalators High Chronic Escalators M oder ate Chronic Escalators
vs. Abstainers vs. Abstainers vs. Abstainers
Est/ Est/ Est/

Predictor (Ref) Logit S.E. S.E. OR Logit S.E. S.E. OR Logit S.E. S.E. OR
Gender femalg -0.75 0.25 -3.02 0.47* -0.72 0.45 -1.58 0.49 1. 0.30 -3.74  0.33***
Race (hite)

Af. American -1.17  0.34 -3.42 0.31*** -0.96 0.59 -1.63 0.38 33. 0.38 -3.54 0.26%**

Hispanic -0.90 051 -1.75 041 -0.60 0.92 -0.66 0.55 -2.461.41 -1.75 0.09

Mixed/Other -0.54 0.46 -1.15 0.58 -1.41 1.25 -1.13 0.22 -0.250.47 -0.53 0.78
Neurocog. Risk -0.04 0.20 -0.20 0.96 -0.36 0.35 001.0.70 -0.24 0.22 -1.12  0.79
Environ. Risk -0.03 0.02 -1.23 0.97 -0.03 0.03 51.00.97 -0.05 0.02 -2.19 0.95*
Fam. Adversity -0.01 0.07 -0.05 0.99 0.17 0.12 1.3919 0.13 0.08 1.73 1.14
Neg. Temp. -0.11 0.20 -0.54 0.90 0.67 0.32 2.115%1.9 0.34 0.22 155 1.40
Prematurity yeg 091 0.36 252 2.48* 0.07 0.88 0.08 1.07 0.92 004 2.32 2.51*

*p < .05; *p<.01; **p<.001
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Those within the high chronic escalators class (HI@GH8 significantly greater odds of
reporting developmental delays regarding temperacmnpared to those with the abstaining
class. Furthermore, when comparing those withilMiE class to AB class, the results suggest
that the MCE members report significantly greatdtoof experiencing family adversity,
neighborhood risk, being born premature. Howeveind African American or female
significantly reduced the odds of being in the M&&ss compared to the AB class.

Combined

Finally, the multinomial logistic regression rasuhat considered latent classes derived
from the combined model are listed in Table 20 eliike previous two models, Table 20
represents regression results when the abstaitaeg (AB) was used as the reference group.
The comprehensive regression results, comparirigtatit class relationships, are included in
Appendix B as well.

Compared to the individual latent class growth etamalysis conducted for physical
aggression and nonaggressive rule-breaking, théio@t model noted additional significant
risk factors and demographic covariates that disighed class membership. Compared to the
abstainers (AB), those within the average perssttass (AP) reported significantly lower odds
of being female and significantly lower odds ofrigeAfrican American, Hispanic, or
Mixed/Other.

However, when considering the higher rate groupeetivere several factors that
distinguished class membership. Those within tgk bhronic persistors class (HCP) had
significantly greater odds of reporting developnaédelays regarding temperament and greater

odds of family adversity compared to those withdbstaining class.
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Table 20

Multinomial Logistic Regression for Combined withstainers as Reference Class

Average Persistors High Chronic Persistors Moderate Chronic Persistors
vs. Abstainers vs. Abstainers vs. Abstainers
Est/ Est/ Est/

Predictor (Ref) Logit S.E. S.E. OR Logit S.E. S.E. OR Logit S.E. S.E. OR
Gender femalg -0.67 0.22 -3.00 0.51* -1.00 0.41 -2.48 0.37* 69 0.25 -2.75 0.50**
Race (hite)

Af. American -1.32  0.33 -3.96 0.27*** -1.59 0.50 -3.18 0.20%** -1.44 0.36 -4.05 0.24**

Hispanic -1.41 0.49 -2.90 0.24* -1.61 0.84 -1.92 0.20 2.9 1.20 -2.43 0.05*

Mixed/Other -1.06 0.45 -2.36 0.35* -0.96 0.69 -1.39 0.38 -0.300.43 -0.69 0.74
Neurocog. Risk 0.11 0.19 0.58 1.17 0.08 0.34 0.2281 -0.27 0.19 -1.46 0.76
Environ. Risk -0.02 0.02 -1.06 0.98 -0.04 0.03 01.31.03 -0.05 0.02 -2.57 0.95*
Fam. Adversity 0.01 0.07 0.13 1.01 0.26 0.10 2.7011% 0.15 0.07 2.18 1.1e6*
Neg. Temp. -0.02 0.18 -0.11 0.98 0.75 0.31 2.43 6*1.3 0.34 0.19 1.76 1.40
Prematurity yeg 0.53 0.31 1.74 1.70 -0.20 0.74 -0.27 2.10 0.80 330. 247 2.23*

*p < .05; *p<.01; **p<.001

www.manaraa.com



136

Additionally, being female significantly lowerele odds of placement within the HCP
class compared to the abstaining class. Similaging African American significantly reduced
the odds of being in the AD class compared to tBeckass. Participants within the moderate
chronic persistors class (MCP) had significantlgager odds of family adversity compared to
those with the abstaining class. Additionally, ME@&ss reported greater odds of being born
prematurely and lower odds of being female comptyebstainers. Being African American or
Hispanic significantly reduced the odds of beingh@ MCP class compared to the AB class.

Regression summary. Similar to the summative findings at the bivariiteel, with the
exception of one covariate (neurocognitive risk)phthe demographic and childhood risk
factors distinguished class memberships in at l@@stof the models. It should be noted that
alternative regression models were considered dixajLcognition as a covariate. However,
patterns of significance did not change. Therefthve full models were employed. Table 21
illustrates the summative findings for the thregression models.

In the context of the research questions, there weme risk related covariates that were
similar across both physical aggression and noraggre rule-breaking. However, there were
also patterns of risk that varied across theseomtoome measures. Additionally, similar to the
model fit indices results, the combined model apge#o be stronger and inclusive of greater
class variation. Specifically, in both the physiaghression and nonaggressive rule-breaking
models those within the average and moderate dasperted significantly lower odds of
including females compared to the abstaining clakg;h is on consistent in prior research
within both physical aggression, nonaggressive-buéaking, and DLC related empirical efforts

(Fontaine et al., 2009; Moffitt, 1993; Odgers, 20B&juero, 2008).
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Table21

Significant Risk Factors

Average Class High Chronic Class Moderate Chronic Class
vs. Abstainers vs. Abstainers vs. Abstainers

Gender (-) African American(-) Gender (-)

African American-) Hispanic(-) Family Adversity (+)

Family Adversity (+) Family Adversity (+)

Physical Prematurity (+) Negative Temperament (+)
Aggression
49.2% 3.0% 15.2%

Gender (-) Negative Temperament (+)Gender (-)

African American-) African American-)
Nonaggressive Prematurity (+) Environmental Risk (-)
Rule-Breaking Prematurity (+)

48.7% 4.0% 16.4%

Gender (-) Gender (-) Gender (-)

African American-) African American(-) African American-)

Hispanic(-) Family Adversity (+) Hispanic(-)

Mixed/Other(-) Negative Temperament (+)Environmental Risk (-)

Family Adversity (+)
Combined Prematurity (+)
M odel
44.3% 5.2% 21.2%

Note: Abstainers as a reference group; (+) = pasitoefficient; (-) = negative coefficient

Similarly, when comparing latent class growth @asref physical aggression and
nonaggressive rule-breaking those within the aveda@sses report significantly lower odds of
including African American compared to the abstagntlass, which while inconsistent with
literature on offending trajectories these findimgere consistent with research on maternal-
reported trajectories of externalizing and intemiag childhood behaviors (Keiley et al., 2000).
Additionally, for both the physical aggression ammhaggressive rule-breaking models those
within the average classes were more likely to dra lprematurely. These findings divert from
previous literature (Moffitt, 1993; 2006). Likewisboth models also reported significantly

higher odds of developmental delays regarding dkildperament among the high rate groups
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when compared to abstainers. These findings aodralée with the notions of DLC theories
(Moffitt, 1993; 2006).

However, given that prior research has suggesidohysical aggression and
nonaggressive rule-breaking are related yet discitetnay be anticipated that there was some
variation in risk related covariates. While famalglversity distinguished those within all three
physical aggression classes compared to the albbgjalass, these findings were not replicated
in the nonaggressive rule-breaking model. Whileilpadversity has been substantiated in prior
research with regard to the high and moderateatasise findings of the present study found
that family adversity failed to distinguish anytb&é nonaggressive rule-breaking classes from
the abstaining class. Equally as unique, wereitftnigs that while race distinguished the rate
class with regard to physical aggression, it wasignificant with regard to the high rate class
for nonaggressive rule-breaking (Moffitt, 1993; BDO

As extensively discussed in Chapters 3 and 4ether several postulated and empirically
supported risk factors. As indicated in Chaptend depicted in Table 1, it was anticipated that
such risk indicators would differentially distinghi latent class membership. When considering
the regression results for the combined model thsreseveral outcomes that align with prior
research.

First, as hypothesized race and gender distingdisali of the classes (AP, MCP & HCP)
when compared to the abstaining class, suggestatghose within the abstaining class reported
greater odds of being female. These findings leen repeatedly substantiated in multiple
study as well as meta-analytic efforts (JenningReingle, Fontaine et al., 2009; 2012, Piquero,
2008). However, while it was hypothesized thatéhgould be greater minority involvement in

these classes the results suggest the completsitgpalso, it should be noted the no other risk
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factors distinguished membership between the Agsdad the abstaining class as hypothesized
in Table 1.

Second, while it was anticipated that the riskdexindicative of high chronic and
moderate chronic classes would be similar, thergglsuggest that there may be some
distinction across these classes with regard ko 8pecifically, both the HCP and MCP classes
reported greater odds of family adversity. Howedewvelopmental delays with regard to child
temperament only distinguished the HCP class, wirgenaturity and environmental risk
distinguished the MCP class when compared to teaating class. These findings reflect prior
research but in a pattern suggesting variatioenms of risk with regard to HCP and MCP.
Stage 5: Adolescence Outcomes

The final stage of analyses examined equaliti@seans across all latent trajectory
classes with regard to covariates assessed abadedn. This stage of the analysis was merely
intended to evaluate the correlative relationsleiween a few adolescence outcomes and class
membership as outlined in DLC literature and lomgjihal research pertaining to delinquency
and offending. It is not the intention of the praseesearch to suggest that these covariates,
considered during adolescence, are predictiveteftalass membership.

As outlined in Chapter 5, the adolescence covariedasisted of measures of
risky/delinquent peer behavior, prosocial peer bliacriminal/juvenile justice involvement of
the study participant, and pubertal developmenhefstudy participant. All covariates are
theoretically and empirically ascribed correlatéploysical aggression, juvenile delinquency,
and adult offending (Moffitt, 1993; 2006; Piquetaak, 2005; Warr, 2005). However, it should
be noted that in the context of extant literattinese covariates may have greater influence

during later adolescence and early adulthood. Xbkision of the adolescence covariates is
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meant to assess these correlative factors meraly exploratory level. The individual models
of physical aggression and nonaggressive rule-brgalte discussed first. The final combined
model is then considered in the context of theardehypothesis articulated in Chapter 4.

Physical Aggression

Table 22 articulates the conditional class meansdky peer behavior, prosocial peer
behavior, criminal/juvenile justice involvement,dapubertal development as they pertain to
latent trajectory classes of physical aggressiaindlicated in the table, the Wald test for mean
differences found significant variation by classharegard to criminal/juvenile justice
involvement K* = 14.32,p < .01). As would be expected, the HCD and the M€jbrted the
greatest mean scores of criminal/juvenile justs®ivement. Both the AD and the AB classes

reported considerably lower mean scores of crirnfjunanile justice involvement.

Table 22
Mean Differences for Physical Aggression Model
Class 2 Class 3 Class4
Class1 AD HCD MCD AB
(n=372) (n=23) (n=115) (n=246) X?
Peer Risky Behavior 1.14 1.53 1.80 1.17 3.55
Peer Prosocial Behavior 6.42 6.45 6.24 6.58 1.46
CJ Involvement 0.10 0.67 0.32 0.05 14.32**
Physical Maturity 2.75 3.11 2.98 2.92 0.87

*p< 01

Nonaggressive Rule-Breaking

Table 23 depicts the conditional class meansi$&ypeer behavior, prosocial peer
behavior, criminal/juvenile justice involvement,dapubertal development for the latent
trajectory classes regarding nonaggressive rulakiorg. While there is no significant difference

when examining the Wald tests across all four messit should be noted that some of the
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patterns of mean scores by class are similar tethothin the physical aggression model and
reflect the hypothesized magnitude and directigec8ically, those within MCE and AE classes
reported the lowest rates to prosocial peer invok#mt, while the abstaining class reported

relatively higher mean score of the same adolesa#icbme as predicted.

Table 23
Mean Differences for Nonaggressive Rule-Breakingldllo
Class3
Class1AE Class2HCE MCE Class4 AB
(n=368) (n=30) (n=124) (n=234) X?
Peer Risky Behavior 1.15 1.96 1.66 1.13 3.55
Peer Prosocial Behavior 6.38 6.68 6.23 6.63 1.23
CJ Involvement 0.11 0.76 0.31 0.02 6.64
Physical Maturity 2.78 2.87 3.02 2.88 1.81

Combined

Most pertinent to the present research questiantharfindings associated with the
combined model. The results for the equalities eans test are outlined in Table 24. As
indicated in the table, the Wald test for meanedédhces found significant variation by class with
regard to risky peer behavioti(= 8.39,p < .05) and criminal/juvenile justice involvemeMt &
21.30,p < .01). Those within the HCP and MCP classes tepaignificantly higher mean
scores for risky peer behavior compared to thosleinvihe AP and AB classes. Similarly, those
within the HCP and MCP classes had greater crijunvanile justice involvement compared to
those within the AP and AB classes. These findswggported prior research outlined in Chapter
4 and in depicted in Table 1. Additionally, pagiants within the AP classes were found to have
significantly greater criminal/juvenile justice ioBlvement compared to the AB class, which was

almost nonexistent. These results were unantiapate
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Table24
Mean Differences for Combined Model
Class 3
Class1 AP Class2 HCP MCP Class4 AB
(n=335) (n=39) (n=160) (n=222) X2
Peer Risky Behavior 1.07 1.97 1.61 1.19 8.39*
Peer Prosocial Behavior 6.40 6.06 6.28 6.69 2.83
CJ Involvement 0.10 0.65 0.27 0.02 21.30**
Physical Maturity 2.69 2.92 3.05 2.95 2.86

*p<.05; *p<.01

Additionally, it should be noted that while thegenio significant variation by latent class,
study participants report much greater mean sagrpeosocial peer behavior compared to the
mean scores of risky peer behavior across alletas&iven that these subscales are from the
same measure and are comprised of the same nufbhdvidual items, it may be generally
stated that study participants experience mordipegeer involvement than negative peer
involvement regardless of latent class membergtigm, while there is no statistically
significant variation across latent trajectory sks most those within the AB class report the
highest mean scores of prosocial peer behavioGhwigiflects empirically supported evidence
outlined in Chapter 4 and in depicted in Table ifj§Ero, et al., 2005). Finally, the results
specific to physical maturation suggest no sigaificdifference between classes and further
substantiate the notion that most participantsntegagerage pubertal development during the
study period. However, as noted above, some addiodescence covariates may be more

influential during the late adolescence and eatlylthood.
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Chapter 7:

Discussion

Summary of Findings

Again, the present research sought to examinevéeapping yet discrete nature of
physical aggression and nonaggressive rule-breakingg a unique period of childhood and
adolescent development. Outlined below is a summiafindings in the context of prior
literature and extant research. As articulatedhagier 4, it was hypothesized that (1) the
number of latent trajectory classes would be sinaitaoss physical aggression and
nonaggressive rule-breaking; (2) however, the shapsuch latent trajectories would differ
rather significantly; (3) the risk factors assoethtvith class membership would align with extant
literature regarding developmental psychology ah@€ Eheories; (4) and adolescence
covariates, as also outlined in developmental psipgly and DLC theories, may be significantly
correlated with class membership.

The following summation of findings builds on priderature and empirical evidence
regarding developmental psychology, DLC theoriedadinquency and offending, longitudinal
studies specific to criminology, and researchazitily latent class trajectory modeling (Burt,
2012; D’'Unger, et al., 1998, Fergusson et al., 20@anings & Reingle, 2012; Loeber &
Stouthamer-Loeber, 1998; Nagin & Land, 1993; Piquf08; Piquero et al., 2012a; Tremblay,
2003; 2010). First, is a discussion of findingstipent to the research hypotheses. Next, is a

summary of findings and discussion of relevancéwegard to physical aggression, which is
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followed by a similar synopsis specific to nonaggree rule-breaking. Then, it is requisite to
address the theoretical implications as they pettathe outcome measures (physical aggression
and nonaggressive rule-breaking) as well as thkdaistors and potential adolescent outcomes
specific to the present research.

Resear ch Hypotheses

The first hypothesis postulated that the numbéateht trajectory classes would be
similar across physical aggression and nonaggreessig-breaking. As indicated in the results
delineated in Chapter 6, this notion was substiaatidBoth independently the physical
aggression and nonaggressive rule-breaking mottalaed model fit with four latent classes.
Similarly, the fit indices for the combined modabgested that a four-class model was most
appropriate. These findings also aligned with presearch noted in Chapter 3 suggesting that
the majority of latent trajectory research effdimsl between three to five classes (Jennings &
Reingle, 2012; Piquero, 2008) as well as resegrehific to the number of latent classes
frequently found within DLC research (D’Unger, €t 4998; Nagin & Land, 1993).

In addition to similarities regarding the numbetaient classes it should also be noted
that there were obvious similarities is terms @f plercentage of participants within each class
across physical aggression and nonaggressive re#ddbg. Both outcomes reported (1) a
comparatively high class with a relatively low pamtage of the overall sample (5%); (2) a
moderate class with approximately 15% of the sanfBlean average class (reflective of overall
mean scores) with almost 50% of the total sampid;(4) a relatively low class with
approximately 30% of the total sample. These peagas were also replicated with little
variation in the combined model. The percentagesifp the high and moderate classes are

reflective of the proposed proportions articulasethin DLC theories regarding high and
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moderate class membership (Jennings & Reingle,;2@bitt, 1993; 2006; Moffitt, 2003;

Piquero, 2008). In other words, the findings sugtes a relatively small percentage of the
study sample fell within the classes associatel thi¢ severe levels of physical aggression and
nonaggressive rule-breaking as noted in prior rebedVhat was unanticipated was the sizable
percentage of participants in the abstaining class.

However, upon further examination the abstainieg€ivas more likely to include
females across both outcome measures. The mapbiiyor research efforts only included male
participants, further skewing the distribution lobse in the lower rate classes (Jennings &
Reingle, 2012; Piquero, 2008; Piquero et al., 2D1Riailarly, within the present research,
nearly 60% of participants self-identified as AincAmerican. As discussed in greater detail
below, prior research has found the maternal radfrchildhood externalizing and internalizing
behavior may be underreported (Keiley et al., 20BWen that there was an overrepresentation
of African Americans and being African Americanrsigcantly distinguished all classes from
the abstaining class (within the combined model¥ not surprising that the abstaining class
percentages were larger than anticipated.

However, it is important to note that chi-squargtaletermined that, while there are
similarities in terms of sample percentages, wittlass membership are not completely
congruent across outcomes measures. These finiriger support the notion that while
physical aggression and nonaggressive rule-breakmgorrelated these two concepts are also
independent of one another, and therefore, shatlbeused interchangeably (Burt, 2012;
Tremblay, 2003; 2010).

The second articulated hypothesis stated thathihpes of the latent trajectories for

physical aggression and nonaggressive rule-breakodd differ rather significantly from one
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another. As indicated in Figures 4, 5 & 6, the selclhypothesis was also substantiated. The
shapes of the latent class growth curves differech fone another when comparing physical
aggression to nonaggressive rule-breaking. It gdlyenay be stated that across all four classes
physical aggression peaked at age six and decraasbd sample aged. Conversely,
nonaggressive rule-breaking reported its lowestmseares across all four classes at age six and
increased as the study sample aged. Not onlysstition apparent in the latent trajectory
results, but it is also evident in the overall meaares across waves as illustrated in Table 6. For
those within the high and moderate classes the muaignof this variation was more exaggerated
when compared to the average and abstaining cladsedindings pertaining to the shape of the
latent class growth curves were congruent withrgiterature suggesting that physical
aggression peaks during early childhood and deasstsost individuals age (Brame et al., 2001,
Broidy et al., 2001; Loeber & Stouthamer-LoebeQ8Nagin & Tremblay, 2005a; Piquero et
al., 2012a; Tremblay 2003; 2010). On the contraoynaggressive rule-breaking requires some
level of developed cognition and increases dutegtéenage years (Burt, 2012; Moffitt, 2003;
Odger et al., 2008). It should also, be notedttmatshapes of the curves compared to one
another also reflected extant literature. Theselt®also suggest that physical aggression and
nonaggressive rule-breaking are not constant casiteat may be measured at any age, and it is
therefore requisite to consider multiple indicatof@roblem behavior during this age of
developmental transition.

In addition to the overall patterns of physical Eggion and nonaggressive rule-
breaking, it was hypothesized that the high anderate classes would illustrate similar latent
trajectory patterns (Moffitt, 2006). As illustrdtéen Figures 4, 5 & 6, these findings were also

supported. Those within the moderate class mirrtresge within the high class but at a lower
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rate. This pattern was found across physical aggnesnonaggressive rule-breaking, and the
combined model. Additionally, it was suggested draaverage class with the majority of
participants would experience comparatively loveges of physical aggression and
nonaggressive rule-breaking (Moffitt, 1993; JensidgReingle, 2012; Piquero, 2008). The
present study supported this hypothesis as welally, based on prior empirical evidence
(Moffitt, 2006 Piquero et al., 2005), it was anpiated that an abstaining class with hardly any
physical aggression or rule-breaking would be ifieat This notion was supported in the
results.

The third hypothesis suggested that the risk fadesociated with class membership
may align with extant literature regarding devel@mal psychology and DLC theories. It was
anticipated that neurocognitive delays, negativepierament, family adversity, prematurity, and
environmental risk would distinguish those withire ttomparatively high class and moderate
classes from those within the average and abstpolasses (Moffitt, 1993; 2006; Piquero, 2001;
Piquero & Brezina, 2001). Additionally, it was exped that more males, and racial minorities
would distinguish the high, moderate, and averdagses from the abstaining class (Moffitt et
al., 2001).

It was determined that negative temperament, faadiyersity, environmental risk, and
prematurity did in fact distinguish those withiretbomparatively high class and moderate
classes from those within the average and abstpolasses. However, it was not the case that
these risk factors distinguished class memberdniley across the high and moderate classes as
well as across outcome measures. Negative tempetahséinguished the high class from the
abstaining class, while environmental risk and @emity distinguished the moderate class from

the abstaining class. Family adversity appeareaxfiieence the high and moderate classes from
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the abstaining class. Additionally, it should béeabthat negative environment was not
significant within the physical aggression modpkshaps suggesting the neighborhood context
may have more on an influence on rule-breaking giarsical aggression. This is not to suggest
that one’s environment do not play a role in phgisaggression or nonaggressive rule-breaking.
Perhaps rather, children in this transition penbdevelopment are cognizant enough to absorb
the realities of adversity within the home but yet old enough to escape it. Furthermore, it
may merely be the case that family adversity waNé less of an impact while environmental
risk may have more of an influence as childreniagelate adolescence, spending more time
outside of the home with peers.

With regard to the demographic variables, racegamdier were rather significant. The
results indicated that African Americans and fermalere less likely to be assigned to the
average, moderate, or high classes compared tbgtaining class across all three models. In
the context of race there are a few issues to densgthen attempting to explain these findings.
Research regarding developmental trajectoriesadflem and offending behavior specific, to
race and ethnicity, is relatively novel and evolylrody of literature (Higgins, Jennings, &
Mahoney, 2010; Higgins, Khey, Dawson-Edwards, & &tan, 2012; Maldonado-Molina et al.,
2009; Maldonado-Molina, Reingle, Tobler, Jennirg¥ormo, 2010; Reingle, Jennings,
Maldonado-Molina, & Kormo, 2012a; Piquero et aD12a). While empirical evidence suggests
that minorities are justice-involved at far greatdes compared to Caucasians, many DLC
longitudinal research efforts of delinquency anigeding have found varying outcomes with
regard to racial differences (Jennings et al., BQMaldonado-Molina, 2009). However, some
have even found that the financial burden imposechibonic African American offenders is far

greater than any other racial or ethnic group (@pReguero, & Jennings, 2010a). Similarly,
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Moffitt (1993) hypothesized that minorities wouldue greater involvement in the delinquency
related classes compared to the abstaining claSsesequently, it was anticipated that
minorities would exhibit higher physical aggressamd nonaggressive rule-breaking scores
given that overlapping risk-related covariates werployed. However, there appears to be an
opposite effect within physical aggression and ggnessive rule-breaking.

There are many ways to potentially explain thaseirigs. The first option, is that
minorities, specifically African Americans, physligaaggress and rule-breaking at significantly
lower rates compared to other racial and ethniaggoAlternatively, perhaps Caucasians
physically aggress and rule-breaking at signifilsahnigher rates compared to other minority
racial and ethnic groups. This would require thate is something inherent in race, or the
culture typically correlated with one’s race, tpashes individuals into or out of a given
behavioral trait. The problem with this explanatisthat there is a lack of substantial empirical
evidence within developmental psychology to supguost notion. Conversely, if one were to
look to criminological research, it would be apparthat these findings were in clear
contradiction with examinations of race and jusigstem involvement, especially during the
teenage and adult years. While it is beyond theesod the present study to address the
substantiated racial bias within our legal jusggstem, it is important to note that ample
research has attempted to address explanationgokpresentations of minorities within our
legal justice system.

Alternatively, perhaps variations in physical agggion and nonaggressive rule-breaking
are a function of discrepancies in maternal repgrtAs noted in Chapter 5, the scores of
physical aggression and nonaggressive rule-breakang derived from items on the Child

Behavior Checklist (Achenbach, 2001) acquired froaternal ratings. A second potential
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explanation for differences in the outcomes indicats that (A) African American mothers are
more tolerant of childhood behaviors indicativepbf/sical aggression and nonaggressive rule-
breaking, (B) Caucasian mothers are more crititallat constitutes problem behaviors, or (C)
a combination of both explanations A and B. Ultietgtthis justification would suggest that
variations in physical aggression and nonaggressieebreaking by race are a result of skewed
reporting as apposed to literal variations. Emplrevidence tends to support the latter rather
than the former.

For example, Keiley and colleagues (2000), exathexernalizing behavior scores
(rated by mothers and teachers) from the CBCL405 children of African Americans and
European American decent. It was then necessamp$s-reference the outcomes with teacher
rated externalizing behavior scores. The resultsraened that there was no significant variation
in externalizing behavior (aggression and delingygwhen considering race as rated by the
child’s teacher. However, there was significaffitedence when utilizing maternal ratings.
Ultimately, it was surmised that African Americamtimers were either more tolerant or less
willing to document potentially disparaging attribs of their children (Keiley et al., 2000). The
results are consistent with the present researttrainrAfrican American mothers reported
significantly lower physical aggression and nonaggive rule-breaking scores compared to
Caucasian mothers.

Additionally, as noted in Chapter 5 the sample a@saprised of nearly 60% African
American participants and an underrepresentatid®aoicasians and Hispanics. It is equally
probable that it this overrepresentation led tdifigs inconsistent with the general population.

While the present research offers no singularlynitefe explanation regarding race and latent
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class membership, these findings further suppertrtiportance of expanding future research on
this topic and perhaps disaggregating future rebesamples by race.

Further, the present research was comprised akgostly of males and females. As
noted several times, being female significantlyidgished the abstaining classes from the
average, moderate, and high classes, suggestingthales are less likely to engage in physical
aggression and nonaggressive rule-breaking atesey. While the results regarding gender
align with extant literature and the expectatiohthe current study, there are several issues to
consider when discussing potential explanations.

It is well documented that gender has been hisillyioverlooked within longitudinal
studies, specifically within criminology (Fontaieeal., 2009; Jennings & Reingle, 2012;
Piquero, 2008; Piquero et al., 2012a). As a reaalg,criminological debate inclusive of female
participants has the potential to significantlylueihce the literature. However, when examining
the results in the context of prior psychologiedearch it is apparent that the findings of the
present research are congruent. For example, RPigaad. (2012a) offers lengthy discussion of
the apparent similarities and difference in the ieghof aggression across gender. Additionally,
Loeber and Stouthamer-Loeber’s (1998) review oénike aggression and violence
comprehensively outlines three board conclusioasittay summarize variations in problem
behaviors by gender and subsequently addressstksreegarding gender within the current
empirical effort.

First, Loeber and Stouthamer-Loeber (1998) noteahkirth and into toddlerhood there
is little variation in the manifestations and e)gsien of aggression across gender. However, as
children move into preschool and age into adolesgeexperiencing greater levels of

socialization, males are much more likely to engagghysical aggression, fighting, and
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delinquency. Conversely, as females age they@rammune from problem behavior but rather
it manifests differently. Loeber and Stouthameeher (1998) note that females are much more
likely to illustrate indirect, verbal, and relatmlraggression. Such behaviors may include
gossiping, isolating those deemed as socially uttwpand defaming another’s character.
Loeber and Stouthamer-Loeber (1998) also pointlaitfemales during this transitional period
of development are more likely to be victimizedret hands of their male counterparts. The
summative findings regarding preschool to adolese@oincide with the results of the current
study.

Second, Loeber and Stouthamer-Loeber (1998) acleume&lempirical evidence
suggesting that females may be more resilient veoempared to their male counterparts. More
specifically, in Loeber and Stouthamer-Loeber’'s98Preview several studies found that women
resorted to deviance only after significantly geeaxposure to substantiated risk factors
compared to men, eluding to the notion that difiéie¢ rates of problem behavior were not a
result of increased propensity by males but ragiheater ability to cope by females.

Finally, Loeber and Stouthamer-Loeber (1998) additles relationship between
comorbidity and negative behavioral outcomes anfengles. In other words, Loeber and
Stouthamer-Loeber (1998) ultimately acknowledge tiaales with comorbid conditions, such
as mental health disorders, are at elevated rigkgéging in violence, aggression, and generally
antisocial behaviors when compared to males. Givehfemales are at greater risk for exposure
to traumatic events and victimization (Reid & Sudin, 2009), it may be reasonable to suggest
that greater attention to intervention is necesgarfemales with comorbid conditions.

Ultimately, the findings of the current study, lretcontext of prior research, support the

need to explore alternative outcome measures,ifgénbse experiencing significantly greater
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rates of risk, and screen for the potential of mkne¢alth conditions when considering female
inclusive populations during this transitional pekiof child and adolescent development
(Fontaine et al., 2009; Loeber & Stouthamer-Loebh888; Piquero et al., 2012a).

The fourth hypothesis within the present researditated that class membership was
correlated with several outcomes occurring duriaidyeadolescence. As noted previously, it was
not suggested that these adolescence outcomegpreglietive of class membership but rather
that a significant relationship merely existed. &aen prior literature and empirical evidence, it
was estimated that those within the average clagsekl experience significantly higher rates
of peer risky behavior, while those within the made and abstaining classes would report
significantly lower rates of peer risky behaviordfitt, 1993; 2006; Piquero et al., 2005).
Conversely, it was expected that those within the¥age and moderate classes would report
lower mean scores for prosocial peer behavior those within the abstaining classes would
experience higher prosocial peer involvement (Mpffi993; 2006; Piquero et al., 2005).
Additionally, based on extant literature the présesearch expected those within the high and
moderate classes would report higher levels ofrjuekriminal justice involvement. Finally, it
was purported that those with the average classdilmimore physically mature, while those
with the abstaining class would be the least playsiature (Moffitt, 1993; 2006; Piquero et al.,
2005).

However, equalities of means tests found thaynser behavior and juvenile/criminal
justice system involvement were the only adoleseentcomes to significantly correlated with
class membership. As expected, high and moderasses reported higher levels of
juvenile/criminal justice involvement. However, thiedings related to peer risky behavior were

unanticipated, given that the high and moderateselareported higher rates of peer risky
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behavior. Additionally, it may be stated that mosal peer behavior and pubertal development
may have more of an impact on the later years olieadent development and consequently,
future research may illustrate more definitive &aadn across classes.

Physical Aggression

In the context of the current findings there @& Summary conclusions regarding
physical aggression as it pertains to developmgstathology, DLC theories, longitudinal
research within criminology, and latent trajectoggearch across these varying disciplines. First,
developmental psychology has long ago establigmedvterall manner in which physical
aggression generally manifests during childhoodkmg between ages two and four and
ultimately desisting for most as they age (Loebe3t&uthamer-Loeber, 1998; Nagin &
Tremblay, 2005a; Tremblay, 2003; 2010). Generaleking, this pattern was supported in the
current study. Within both the individual and comdsd models all classes of physical aggression
peaked at age six and desisted as participants dggedoted previously, some classes
experienced more significant decreases; howevesettended to be the elevated classes (high
and moderate). Based on prior literature, whilespdat aggression peaked at age six for study
participants it is reasonable to hypothesize thgsigal aggression for study participants actually
peaks earlier in life and such scores should natideed as the literal peak in physical
aggression across the lifespan (Nagin & Trembl@952; Tremblay, 2003).

Second, while it is well documented that physa@yression during the adolescent and
teen years is more commonly associated with medss has been established during late
childhood and early adolescence. The resultseottirent study suggest that being female
significantly distinguished all classes of physiaghression from those within the abstaining

class. In other words, those within the classel amy level of physical aggression were less
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likely to be female. Ultimately, these findings gegt that females are less likely to engage in
physical aggression during this period of developimki is reasonable to surmise that perhaps
there is an alternative measure of problem behakairmay be more appropriate for females
during late childhood and early adolescence (Foatat al., 2009; Loeber & Stouthamer-
Loeber, 1998).

Similarly, when considering the physical aggres®aly model, family adversity
significantly distinguished all classes of physiaggression from those within the abstaining
class. In other words, those within the classél amy level of physical aggression were more
likely to report instances of family adversity witlthe past year compared to the abstaining
class. This suggests that perhaps negative evéthigs the home for a participant’s parent may
influence the manifestation of physical aggres&moamong the child. There are any number of
ways to potentially explain these findings. Forrap¢e, the children may be acting out as a
result of strained home lives or the children maymicking parental expressions of physical
aggression. Future research may expand upon \aasait family adversity during the period of
development specific to physical aggression.

Finally, as noted previously, those with elevd&aabls of physical aggression are
correlated with significantly higher mean scoreguotnile/criminal justice involvement. It
should be noted that the combined model also estedol similar findings. These findings
coincide with prior research suggestion that phalsaggression during childhood may be
indicative of future delinquency (Nagin & Trembl&005a). Future research may explore the
relationship between physical aggression, juvatelenquency, and adult offending, which was

beyond the scope of the current study.
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Nonaggressive Rule-Breaking

In the context of the current findings there are saimmary conclusions regarding
nonaggressive rule-breaking as it relates to deweémtal psychology, DLC theories,
longitudinal research within criminology, and latémjectory research across these varying
disciplines. First, as prior research suggestsdbatto the nature of nonaggressive rule-breaking
that often requires a certain level of cognitiveelepment and in some cases deception (Burt,
2012; Moffitt, 2003), nonaggressive rule-breakirfigo manifests during adolescence
(Tremblay, 2010). Therefore, it was anticipateat tgenerally speaking, nonaggressive rule-
breaking would begin comparatively low across Efses and increased as the study sample
aged into early adolescence. The results supperhyipothesis. Similar to physical aggression,
prior empirical evidence suggests that nonaggressile-breaking peaks outside the constraints
of the present study during late adolescence (Mp1®©93; Tremblay, 2010). Consequently,
while nonaggressive rule-breaking peaked acrodatalit classes at age fourteen this is not to
suggest that this construct peaks at age fourter@sathe life-course.

Second, when considering the risk factors indieatif class membership previous
research has established several indicators ansliggested that risk factors may differentially
influence class membership (Burt, 2012; Moffitt9892006). The findings of the present
research supported these ideas. In the indivithealel there was no one factor that
distinguished all of those engaging in some le¥elomaggressive rule-breaking compared to the
abstaining class. While there was overlap in same&nces, such as prematurity in the average
and moderate classes distinguishing those witldratistaining class, there was not an individual
risk factor that was significant across the averagaderate, and high class compared to the

abstaining class. Additionally, compared to thavitial model for physical aggression there is
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variation. For example, while family adversity idinced physical aggression there was no
significant relationship to nonaggressive rule-kineg. Further, while environmental risk played
a role in nonaggressive rule-breaking class merhigeitshad no impact on physical aggression.
Ultimately, these findings suggest that there isat@n in risk across latent class growth curves
of nonaggressive rule-breaking and further substiEnthe importance of determining variations
in patterns of problem behavior and the manifestadi risk.

Third, in an effort to consider the relationshgiween nonaggressive rule-breaking and
previously established adolescent outcomes, themustudy considered indicators of risky and
prosocial peer behavior, juvenile/criminal justiceolvement, and pubertal development.
Previous research has established correlativeae$dtips between the noted adolescent
outcomes and latent trajectory efforts. While therent study found no significant relationships
in the context of the individual nonaggressive {oeaking model, there are a few issues to keep
in mind. Prior research has noted the relationbbiveen peer behavior and one’s own problem
behavior as well as delayed pubertal timing andeaiti®n from problem behavior (Moffitt,

2006; Piquero, et al., 2005). However, most of¢hssdies considered samples further
progressed in late adolescence or adulthoodrdaisonable to suggest that while there was no
significant distinction between classes with regarddolescence outcomes at age fourteen,
these covariates may have more of an impact ag pauticipants age.

Theoretical I mplications

Ultimately, when considering the theoretical imptions regarding developmental
psychology, DLC theories, longitudinal researchhwitcriminology, and latent trajectory
research across these varying disciplines severalasions are apparent. First, as outlined in

chapters 2, 3 & 4, prior research suggests that ikeno singular path to antisocial and problem
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behaviors during childhood and adolescence. Howdlvere is evidence to support the notion
that instead heterogeneous patterns of delinqueriated behavior, such as physical aggression
and nonaggressive rule-breaking, may exist (B@122 Moffitt, 1993; Loeber & Farrington,
1998; 2000; Tremblay, 2003). The findings outlimedhapter 6 support prior research
regarding the existence of multiple patterns ohyatys leading problem behavior. As noted,
model fit was attained at four classes for thevidlial physical aggression and nonaggressive
rule-breaking models as well as the combined mod@kese findings were congruent with prior
research and further substantiate that there gngular or parsimonious path to problem
behavior. However, the patterns that emerged aigmprior empirical efforts and suggest that
while a general causal model may not be suppoptedhaps there are commonly identifiable
patterns, such as high, moderate, average or idgsiahd abstaining classes (Jennings &
Reingle, 2012; Piquero, 2008).

Second, as also articulated in chapters 2, 3é&tnt literature and empirical evidence
has found several risk factors associated withsat@smbership in the context of delinquency
and future offending (Moffitt, 1993; 2006). Howeykesser in known about these same risk
factors predicting problem behaviors such as playsiggression and nonaggressive rule-
breaking and even less is established specifiatéodhildhood and early adolescence. The
present research found that family adversity, negathild temperament, environmental risk,
prematurity, race, and gender predicted latensal@mbership, which is congruent with prior
empirical evidence primarily associated with DL@dhes of delinquency and offending
(Moffitt, 1993; 2003; 2006). The only unsubstate@thexceptions were neurocognitive risk and
these findings may have been a function of thetfeattthis measures was from the BDI, which

also measured negative child temperament. Simjlaiyle not predictive, peer risky behavior
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and juvenile justice involvement were correlatethvatent class membership and reflective of
prior empirical research (Loeber & Farrington, 192800; Moffitt; 1993; 2006; Piquero et al.,
2003; Warr, 2005).

Third, as mentioned on numerous occasions, laléhdod and early adolescence are
frequently overlooked periods of childhood develeptn Often it is the case the developmental
psychologists look to early childhood as a formaiperiod one’s life, while criminologists
merely wait until there is potential for systemahxement during the latter years of adolescence
and early adulthood. As a consequence, little rekespecifically explores problem behavior
during this transitional period of life, and evess with both male and female participants as
well as minority racial categories. As a resulthef present research, it is important to note there
is much to be learned about late childhood ang ealblescence and its relation to
developmental psychology, DLC theories of delinqeand offending, and longitudinal studies
specific to criminology. As a consequence of thespnt research, it may be stated that the risk
factors typically associated with delinquency affdraling may also be indicative of problem
behaviors such as physical aggression and nonaipgesle-breaking but during early periods
of childhood development prior to legitimate poggibs of juvenile/criminal justice
involvement (Burt, 2012; Moffitt, 1992; 2006). Uttately, disregarding this important time in
childhood development may be detrimental to re$earand policy makers alike.

Finally, while the findings of present study sugfgdat late childhood and early
adolescence are not to be disregarded from an ieadr policy standpoint, it is necessary to
acknowledge that the findings also substantiatettien that physical aggression and
nonaggressive rule-breaking are correlated yetetsconcepts with very different

manifestations during childhood development (B20t.2; Tremblay, 2003; 2010). From a
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theoretical standpoint, the results suggest thattdihe drastic decrease of physical aggression
and inverse effect of nonaggressive rule-breaktng,requisite to consider both during late
childhood and early adolescence. Additionally, ehilere is evidence to support the correlation
between physical aggression and nonaggressivéradking these concepts are not perfectly
correlated, and there is evidence to support vanan class membership regarding these two
concepts. Ultimately, as postulated by Burt (201#)},findings support the idea that physical
aggression and nonaggressive rule-breaking arestiisconcepts that may overlap during late
childhood and early adolescence as a function ildlebod development. However, the
evidence points to the conclusion that it is neagst consider both in order to
comprehensively address developmental psycholodyo&i© theories related to antisocial and

problem behavior.
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Chapter 8:

Limitations and Future Research

Limitations

While the present research has the potentialdoead the debate over discrepancies in
the causes or correlates of childhood physicalesgypon and nonaggressive rule-breaking and
variations in patterns as they pertain to DLC themn(Moffitt, 1993) during an under researched
period of childhood development, there are somenit limitations that must be
acknowledged. Articulated below are limitationghie present research.

Limitationsto the Data

The first issues of concern pertain to the samptedata collection method. Gottfredson
and Hirschi (1986) did not speak in error when |latimg over the time and cost associated with
longitudinal data. However, despite the poterdralwbacks of longitudinal data, this type of
data are unique by nature and has the probabfljietding valuable information regarding
human interaction, which are requisite within tlatext of the current research questions, that
cannot be replicated by a cheaper or faster mdlbmeber & Farrington, 2008). Some additional
issues that should be acknowledged are the patemeacounter test effects, cohort effects,
inter-rater reliability, and human error (Menar@02).

Also, as noted in the LONGSCAN user’s manual (Khiggmith, Martin, & Lewis,
2008), the most significant potential limitatiorathresearchers must be cognizant of pertains to

the sampling technique employed and cross-siteysisaKnight and colleagues (2008) assert

www.manaraa.com



162

that each site should be considered as a purpasingenience sample of children with varying
degrees of maltreatment. As a result, there mayeltain gradation of heterogeneity across
study sites that limit the ability to aggregatelte general populations. However, due to the
nature of the research questions specific to coogemic behaviors this is not a major issue of
concern. As stated previously, it is necessarywysample those most at risk. Additionally, as
noted in the methods chapter tests for mean difteewere employed to ensure no significant
variation by risk-type. Additionally, as noted praysly the variation by site appears to be more
of an issue with racial disparities and race is\wadate within several components of the
analysis.

Third, as discussed in the review of the literattimgd-party self-reporting of physical
aggression and nonaggressive rule-breaking wastisé appropriate manner to acquire data
given the unique period of development considenegiever, self-report data is not without
limitation. There are well document potential esror under or over-reporting. Additionally,
given the manner in which the study sample wasimdticamong at-risk populations and system-
involved families, participants may fear furthesdosure of problematic behavior. However, it
should be noted that LONGSCAN took great effontetiduce such occurrences by employing
computer assisted interview techniques and utilizsided staff to collect some of the study data
via direct observation. Future research may cemsitbss-validated measures of physical
aggression and nonaggressive rule-breaking, pefh@pgeachers as collected within the
CBCL.

Fourth, while the present research included femeahelsconsidered gender as a covariate,
the current study did not disaggregate latent claswth curves by gender. Given that gender

was a significant distinguishing factor of latefss membership it would be reasonable to
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surmise that separate gender-based models maydmuted in varying outcomes. However,
due to the limited sample size, a disaggregatedeimeas not appropriate. As noted in Chapter
2 and Chapter 5, prior literature has found thi@ntrajectory modeling techniques require at
minimum 500 participants in order to achieve appetp statistical power and robust
categorization (Piquero, 2008). Given the totatlgtsample of 756 participants and a nearly
50% split of males to females, a disaggregated medeld not have contained a large enough
sample. Future research may utilize a larger ssadyple, inclusive of both males and females,
and disaggregate the data by gender to measugtigas in latent trajectories and risk.

Similar to females, those within the minority rd@eoups were significantly more likely
to be abstainers when compared to the other lalassifications. Given that the findings
regarding race are incongruent with anticipated¢@uies delineated in Chapter 5, future
research may consider disaggregating the sampladey However, analogous with the issues
regarding disaggregating gender, employing thisoalogy within the present study would
have failed to include enough participants to ategpropriate statistical power (Piquero, 2008).

Fifth, while risk was measured prior to baselin@aseans of establishing temporal
order, it is important to note that there may lierahtive time-varying risk factors that influence
physical aggression and nonaggressive rule-breadmnvgell. The analytic techniques utilized
were not intended to facilitate time-varying coates. However, developmental research notes
that there are a multitude of life-events that nmélyience the trajectory of countless outcomes
(Laub & Sampson, 2003). Future research may conside-vary risk or protective factors and
analytical options that may accommodate such eaptors.

Sixth, it is well documented that in addition taguatial risk factors that precipitate

physical aggression and nonaggressive rule-bredkerg are variables that function as
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protective factors against the manifestation o$¢heutcome measures. The current study only
focused on substantiated risk factors and did ddtess potential protective measures. This was
done in an effort to narrow the focus of the resle@nd maintain manageability of the study.
Future research may include empirically supportedeative factors.

Finally, while the present research focused onrateuresearched period of childhood
and adolescent development, it is important to askedge the length of data collection as a
limitation. It is necessary to note that whilegopréefforts have established the relationship
between physical aggression, juvenile delinqueany, future adult offending (Laub &
Sampson, 2003; Nagin & Tremblay 2005a) the cusardy did not attempt to validate this
relationship. The study sample was limited to aytear period of time, ending at age fourteen.
Given the fact that nonaggressive rule-breakirdkédy to increase into late adolescence, future
research may consider data from childhood intoyestulthood.

Limitationsto the Method

It is also essential to consider potential limdas that may occur specific to the methods
outlined in Chapter 5. Jung and Wickrama (2008}ioatthat the three main issues debated in
the context of growth mixture models such as LC@AB the concern over whether multiple
classes truly exist or if it is merely a functioihsttewed data, 2) which model fit index to focus
on when determining the appropriate number of esand 3) issues with convergence.
Researchers must be aware of these issues thraupealata analysis process. Also, it should
be noted that LCGA assumes no within-class diffeesnor that there is no variation among
class members. Instead, LCGA assumes that anytiearia growth factors (slopes, intercepts)
among individuals is solely due to the latent Valeabeing captured (Nagin, 2005). This

assumption of conditional independence could reswdtroneous conclusions if, in fact, the
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variation was the result of chance or due to anaasured confounding variable (McCutcheon,
1987).

Also, when utilizing latent class methods therthes potential for committing a naming
fallacy error and/or reification (Kline, 2005). rlaming fallacy error occurs when the research
assumes that the name of a latent class precesgiggents the proposed hypothesis. Reification
occurs when the researcher treats and assumehkéHatent classes represent real variables that
may be quantified (Kline, 2005). Nagin and Tremyl{2005b, 2005c¢) also warn that latent
classes and trajectory groups are merely an appetdian of reality. Therefore, researchers
should err on the side of caution when making bg@meralizations regarding group
characteristics.

Finally, as noted in Chapter 5, multiple imputatisas employed to address missing data
within the risk related variables (neurocognitiisky environmental risk, family adversity,
negative child temperament, and prematurity). WAlleson (2001) notes the extensive benefits
of utilizing such a technique for missing datas ihot without limitation. The primary limitation
with regard to multiple imputation is that giveratimultiple imputation determines missing
values based on the mean scores from a serieaddmadraws the results are impossible to
perfectly replicate. Additionally, while the genkcansensus regarding the number of random
draws is five, Allison (2001) also notes that im&ocases more random draws may be necessary
to achieve maximum efficiency. This requires th@ioexamination of missing values prior to
employing multiple imputation. As noted previoustyis necessary to acknowledge that Missing
Value Analysis was conducted in SPSS in an eftodralyze the patterns of missing data prior
to using this approach. Future research may utlaa that is more comprehensive or perhaps,

employ an alternative method for addressing misdatg.
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Chapter 9:

Policy Implications and Conclusions

Policy Implications

While the present research is not without limitatithere are several findings that may
influence policy makers within the criminal justisgstem, juvenile justice system, and social
service agencies. Given the substantiated findifidgise present research in the context of
postulated hypotheses, it is therefore necessamgrisider potential policy implications in detail.
Outlined below is a summary of such implications.

First, as indicated in the preceding chaptersiwleprimary constructs examined
(physical aggression and nonaggressive rule-brgakwerlap to some degree but are also
unique. This is especially evident during the abdevelopment considered. While physical
aggression and nonaggressive rule-breaking arelated it cannot be stated that those
exhibiting high levels of physical aggression wiifinitely also exhibit high levels of
nonaggressive rule-breaking. Consequently, it neagdressary to independently assess physical
aggression and nonaggressive rule-breaking thraugtnildhood and adolescent development.

Similarly, while some of the risk factors that chgiuished latent class membership
within the physical aggression latent trajectorydels were equally applicable within the
nonaggressive rule-breaking latent trajectory matthere were also several variations in risk by
outcome. This would again suggest that researamatpolicy makers should consider these

concepts independently and employ a multitudesid factors during childhood and adolescence
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when attempting to assess behavioral problems atghipal juvenile justice involvement.
Additionally, the effect of such risk factors magry over time, and therefore, age appropriate
measures of risk are necessary. Ultimately, congm&kie measures of risk that vary over time
may be most effective and efficient.

Additionally, while prior research suggests thaiggomakers often look to identify
children with serious behavioral problems duringyeehildhood and teens with excessive
delinquency during late adolescence, late childreatiearly adolescence may not be
disregarded. The findings of the present reseliugtrate that although it is necessary to
consider multiple behavioral outcomes (e.g. physiggression and nonaggressive rule-
breaking) this period of development should nobberlooked. Clearly, early intervention
efforts that focus on dealing with differing typafsyouth with varying degrees of physical
aggression and nonaggressive rule-breaking, asaweihriations in the impact of known risk
factors, are requisite.

Also, the current research further substantiatesdtion that while there is no singular
path to problem and antisocial behaviors, there beaglentifiable patterns of behavior with
discernable risk factors (Jennings & Reingle, 2Qd&ber & Stouthamer-Loeber, 1998: Moffitt,
1993; Piquero, 2008; Piquero et al., 2012a). H@wnew question that typically emerges from
discussions of such patterns concerns the litéilalof these identifiable classifications. It
would be unrealistic to suggest that effective paagng and intervention may merely move all
members of the high, moderate, and average clagsehe abstaining class. A more reasonable
policy implication would be targeted interventigresific to the varying needs across latent class

with the intention of reducing overall rates of Iplem behavior.
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Similarly, in instances of limited resources poliogkers may want to consider targeting
the classes causing the greatest social and bscdéns. As noted in Cohen and colleagues’
(2010b) examination of the cost of crime acroserading trajectories, high-rate chronic
offenders levy a significantly greater financiabtto society when compared to low rate or
adolescence only offenders. The implications adeottaat early intervention intended to delay
the onset of problem behaviors among those mastkatvould be more cost effective and
financially prudent for policy makers than meretieepting to reduce overall rates across all
classes.

Finally, while there may be additional measuregsif that predict latent class
membership among female populations, the findirfighepresent research suggest that targeted
interventions directed at males may be most ap@atgowhen considering physical aggression
and nonaggressive rule-breaking during late chibdhand early adolescence. Using
substantiated indicators of risk, the current erogireffort determined that being female was
significantly related to those less frequently eqigg in physical aggression or nonaggressive
rule-breaking. However, as noted previously, thedeators of risk are from prior research
efforts that are primarily derived from male-ongnsples. Consequently, efforts to target males
with increased risk as well as elevated levelshykal aggression and nonaggressive rule-
breaking may be a more efficient allocation of teses. This is not to suggest that females
should be disregarded but rather that it may besssry to examine alternative precursory
behaviors when including female populations.

Further, given these findings it may be requisitepolicy makers to adopt gender-
specific programming within interventions for askiyouth. More specifically, while the current

research supports that problem behaviors may nsmiféhe form of physical aggression and
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nonaggressive rule-breaking among males, femal@gobehaviors are less likely to develop
in this manner. While criminologists have overlodkemale-specific populations,
developmental psychologists have suggested tlehatively relational aggression, covert
aggression, hyper-sexuality, and mental health sgmatology such as anxiety and depression
may be more appropriate indicators of problem beinaamong females (Loeber & Loeber-
Stouthamer, 1998; Moffitt et al., 2001). Similar§pohen and college’s (2010a) determined that
the overall costs incurred by high-rate, chroniodée offenders were less than that of their male
counterparts. Therefore, in the context of thegmesesearch findings, gender-specific
measurement of problem behavior and subsequenvémtzon may be most appropriate for
policy makers within the juvenile/criminal justisgstem as well as social service providers.
Conclusions

Ultimately, the intended purpose of the curreneagsh was to examine two related yet
discrete forms of problem behaviors in accordanitle tweoretically postulated childhood risk
factors and adolescence outcomes (Moffitt, 1998620 As delineated in the previous chapters,
there is substantial research to support the notianphysical aggression and nonaggressive
rule-breaking may overlap in some capacities; hanethese are two distinct constructs that
may not be merely used interchangeably (Burt, 20d2per & Farrington, 1998; 2000;
Tremblay, 2003; 2010). Additionally, as discovenethe present study, the risk factors
associated with variations in physical aggressimhr@gonaggressive rule-breaking are not
completely congruent. Finally, the current studgtfar acknowledges the importance of
empirical examination of a frequently neglectedquof childhood and adolescence. The
results ultimately require the researchers anctpahiakers include this transitional period of

development, while acknowledging that there aretipialpaths to problem behavior.
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Appendix A:

Two-way ANOVA Results

Table Al
Two-way ANOVA Results for Dependent and Indeper@Ciavdriates by Site and Race.
East Midwest Northwest Site Site* Race

Qutcome (age 6) M (SD) M (SD) M (SD) F(df) p F(df,e) p
PA 2.32(2.77) 1.80(2.11) 2.94(2.99)  10.30(2) .00@.89(5,690)* 486
NARB 2.09(2.33) 2.00(1.96) 2.99(2.43)  13.40(2) 000 1.57(5,682)* 165
Risk Factors (age 4)
Neurocog. Risk 1.39(0.73)  1.41(0.73) 1.07(0.87) .41IR) .000  0.66(5,745)t .656
Environ. Risk 23.24(6.08) 23.36(6.23) 25.86(6.56) 13.84(2) .000  0.84(5,745)* 521
Fam. Adversity 1.88(1.75) 1.89(1.45) 2.32(2.09) .9942) 007  1.72(5,745)* 127
Neg. Temp. 1.24(0.72)  1.29(0.78)  1.02(0.81) 8.23(2 .000 0.83(5,745)* 530
Prematurity 1.15(0.35)  1.21(0.41)  1.15(0.36) 0.30(5,745)* 911

No 235(85.4%) 186(79.1%) 208(84.6%)X* = 4.08 (2);p = .130

Yes 40(14.5%)  49(20.9%)  38(15.4%)

*Both main effects were insignificant (race ana@Jitt Site was significaht

* While there was significant difference for this aoate by site, that was not explained by racghauld be noted
that cognition was not significant when consideretagss membership and the risk related covarid®soted in
Tables 15-17 and B1-B3, cognition did not signifittg predict class membership in any of the multiviel
regression models (physical aggression, nonaggeesdie-breaking, and the combined model). Addaibn the
present research estimated alternative multinoragression models for physical aggression, nonagiye rule-
breaking, and the combined model excluded the tiogntovariate and the results were exactly theesam
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Appendix B:

Additional Regression Tables

TableB1
Multinomial Logistic Regression for Physical Aggies with Alternative Reference Classes
High Chronic Desistors M oderate Chronic Desistors M oderate Chronic Desistors
vs. Average Desistors vs. Average Desistors vs. High Chronic Desistors
Est/ Est/ Est/

Predictor (Ref) Logit S.E. S.E. OR Logit S.E. S.E. OR Logit S.E. S.E. OR
Gender femalg -0.04 0.48 -0.07 0.96 -0.37 0.31 -1.22 0.69 -0.41 056 -0.73 0.66
Race (hite)

Af. American -0.56 0.54 -1.03 0.57 0.01 0.38 0.01 1.01 056 506086 1.75

Hispanic -17.11 0.75 -22.93 0.00*** 0.05 0.75 0.07 1.05 1¥7. 0.00 0.01 0.00***

Mixed/Other -0.07 0.72 -0.10 0.93 0.37 0.46 0.79 1.45 0.44 40.80.52 1.55
Neurocog. Risk 0.17 0.30 0.56 1.19 -0.11 0.20 -0.5M0 -0.28 0.32 -0.88 0.76
Environ. Risk -0.02 0.03 -0.07 0.98 -0.03 0.03 91.00.97 -0.03 0.04 -0.65 0.97
Fam. Adversity 0.25 0.11 2.33 1.28* 0.09 0.09 1.0B309 -0.16 0.13 -1.20 0.85
Neg. Temp. 0.65 0.32 2.03 1.92* 0.13 0.22 0.60 1.14 -0.52 0.36 -1.44 0.59
Prematurity yeg -1.70 1.23 -1.38 0.18 0.07 0.37 0.18 1.07 177 281. 1.38 5.87

*p < .05; *p<.01; **p<.001
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TableB2

Multinomial Logistic Regression for NonaggressiveeRBreaking with Alternative Reference Classes

High Chronic Escalators

vs. Average Escalators

M oder ate Chronic Escalators
vs. Average Escalators

M oder ate Chronic Escalators

vs. High Chronic Escalators

Est/ Est/ Est/

Predictor (Ref) Logit S.E. S.E. OR Logit S.E. S.E. OR Logit S.E. S.E. OR
Gender femalg 0.03 0.44 0.07 1.03 -0.36 0.31 -1.15 0.70 -0.39 00.5-0.77 0.68
Race (hite)

Af. American 022 056 0.39 1.25 -0.16 0.36 -.0.44 0.85 -0.38 630. -0.60 0.68
Hispanic 0.29 0.89 0.33 1.34 -1.56 150 -1.04 0.21 -1.86 91.6-1.10 0.16
Mixed/Other -0.87 122 -0.72 042 0.28 0.45 0.63 1.32 1.16 1.20.91 3.19
Neurocog. Risk -0.32 035 -091 0.73 -0.20 0.23 -0.90 0.82 0.11 380. 0.30 1.12
Environ. Risk -0.01 003 -0.25 0.99 -0.03 0.02 -1.03 0.97 -0.02 .040 -0.51 0.98
Fam. Adversity 0.17 0.12 1.43 1.19 0.13 0.08 160 1.14 -0.04 0.19.30 0.96
Neg. Temp. 0.78 0.30 2.56 2.18* 0.45 0.22 201 157* -0.33  40.3-0.99 0.72
Prematurity ye9 -0.84 0.85 -0.99 0.43 -0.02 0.38 -0.05 0.98 0.85 900. 0.95 2.34
*p < .05; **p<.01; ***p<.001
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TableB3
Multinomial Logistic Regression for Combined witlhefnative Reference Classes
High Chronic Persistors Moderate Chronic Persistors Moderate Chronic Persistors
vs. Average Persistors vs. Average Persistors vs. High Chronic Persistors
Est/ Est/ Est/

Predictor (Ref) Logit S.E. S.E. OR Logit S.E. S.E. OR Logit S.E. S.E. OR
Gender femalg -0.34 0.39 -0.87 0.71 -0.03 0.25 -0.39 0.97 0.310.43 0.74 1.36
Race hite)

Af. American -0.27 0.44 -0.62 0.76 -0.12 0.30 -0.40 0.89 0.15 490 0.31 1.16

Hispanic -0.20 0.81 -0.25 0.82 -1.51 126 -1.20 0.22 -1.311.42 -0.92 0.27

Mixed/Other 0.10 0.64 0.15 1.11 0.77 0.39 1.98 2.16* 0.67 0.66..01 1.95
Neurocog. Risk -0.03 0.33 -0.01 0.97 -0.38 0.18 1062.0.68* -0.35 0.34 -1.01 0.70
Environ. Risk -0.02 0.03 -0.64 0.98 -0.03 0.02 21.60.97 -0.02 0.03 -0.53 0.97
Fam. Adversity 0.25 0.09 2.66 1.28** 0.14 0.08 1.86.15 -0.11 0.10 -1.08 0.90
Neg. Temp. 0.77 0.29 2.63 2.16* 0.36 0.19 192 314 -0.41 0.31 -1.32 0.66
Prematurity ye9 -0.74 0.72 -1.03 0.48 0.27 0.32 0.84 1.31 1.00 740. 136 2.72

*p < .05; *p<.01; **p<.001
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