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ABSTRACT

A key proposition of Gottfredson and Hirschi's (1990) self-control theory is the
stability hypothesis which suggests that an individual’s level of self-contrad, onc
established between the ages of 8-10, is stable over the life course. Engsrittal r
from examinations of the stability hypothesis have been mixed. Prior testsstdibiiey
hypothesis have employed aggregate assessment methods (e.g., meantlevel a
correlational analyses). Such approaches fail to take into account the podhatility
individual developmental pathways may differ. This study employs individual
longitudinal data over a four year period for 3,242 10" grade subjects to assess the
stability hypothesis using both traditional stability estimation technicugs ANOVAsS
and zero-order correlations), as well as heterogeneity assessntieodsne
semiparametric group-based trajectory modeling (SPGM). Multinoogadtic
regression (MLOGIT) of theoretically and empirically relevask factors (i.e.,
parenting, parental criminality, deviant peers, bonds to school) was employed to
distinguish between developmental trajectories. SPGM results suggeslftoangol is
stable for a majority of the sample; however, a sizeable portion of the sanmulede
trajectories for which self-control was marked by considerable changafiGly, 6
unique trajectories in the development of self-control were identified — two gnarps
identified with high stable trajectories of self-control and four groupe va@entified that

had lower, less stable trajectories of self-control. Additionally, sevskaflactors
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vi
differentiated these groups. The results indicate that those with lowestdbbes
trajectories have more deviant peer association, higher rates of pariemtzdldy, less
intense bonds to school, and lower levels of parenting. These results indicaté that se
control is not stable nor is it consistent across groups, leading to a rejectiosabfi Hir

and Gottfredson’s explanation.
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CHAPTER 1

INTRODUCTION

Self-control theory is one of the most influential individual-level explanations of
crime and delinquency (Pratt & Cullen, 2000). Even those who have been most critical
of the theory recognize its contributions (Akers, 1991). Less than nine yeaitsafte
publication, Gottfredson and Hisrchi’'s (1999)General Theory of Criméhe book
which introduced self-control theory, was one of the most highly cited crimircalogi
works (Cohn & Farrington, 1999). Additionally, Hirschi and Gottfredson have been
ranked the first and third most cited criminologists, respectively, since 199 ¢
Farrington, 1998), much of which can be attributed to the attention that self-control
theory has received.

The major tenet of Gottfredson and Hirschi's (1990) theory states that individua
differences in offending are due to an inability (or unwillingness) toinefram criminal
and analogous behaviors. Specifically, individuals who offend are less concerned about
the long-term consequences of their actions. In turn, such individuals take adw#ntag
criminal opportunity because it is quick and easy and does not require long-term
dedication. Gottfredson and Hirschi refer to this tendency as low self-contrdiegnd t
suggest that it is the sole explanation of criminal behavior. This component of the theory
has received extensive attention. In their meta-analysis, Pratt and @IGO) reported

significant weighted mean effect sizes for studies examining theoredatp between

www.manaraa.com



2
self-control and antisocial outcomes ranging from .22 - .29; however, they alsolieund t
effects of social learning variables to explain significant variamcgiicomes while
taking into account the effects of self-control. Thus, their findings question theyvali
of Gottfredson and Hirschi’s claims regarding self-control as the splaretion of
crime as well as its explanatory power.

Although less abundant, research has recently begun to focus on other tenets of
the theory, such as the measurement, origins, and development of self-control. The
overall findings from these studies have been inconsistent regarding supportdor thes
different propositions, questioning its validity. Specifically, GottfredsahHirschi
state that low self-control consists of several behavioral characteasd that these
components tend to manifest within the same individuals, suggesting that self-soatrol
unidimensional construct. Research examining the unidimensionality of tecestil
construct, however, has been inconsistent (e.g., Arneklev, Grasmick, & Bursik, 1999;
Arneklev, Grasmick, Tittle, & Bursik, 1993; Grasmick, Tittle, Bursik, & Arneklev, 1993;
Tittle, Ward, & Grasmick, 2003). They also clearly state that individuals are mot bor
with self-control and that it must be acquired. They specify parental sooaliza the
primary source of self-control. Again, research regarding this propositdoelea
inconsistent. While empirical evidence exists for parenting as an imptataor in the
development of self-control (see e.g., Perrone, Sullivan, Pratt, & Margaryan, 2004) other
institutions have also been found to be important in its development (see e.g., Turner,
Piquero, & Pratt, 2005).

Another important proposition of self-control theory and the focus of the current

study is the stability hypothesis. Gottfredson and Hirschi imply thatestfol is a
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3
stable trait once it becomes set between the ages of 8 — 10. Although they are not clear
regarding the nature of the stability of self-control, most researbbeesinterpreted
their claims as being one of relative rather than absolute stabilitgh@®li & Mckenzie,
2006; Yun & Walsh, 2010). This means that while there may be some change in self-
control, individuals change at the same rate and in the same direction. Thus, once
established, individuals maintain their rank-order positioning on the self-control
continuum over time within a given cohort.

Testing the stability hypothesis has important implications for both pathdy
theory such as the continuity in offending debate (Cohen & Vila, 1996; Nagin &
Paternoster, 2000). Gottfredson and Hirschi clearly state that offendingais\acessary
outcome of low self-control, and that behaviors analogous to offending (i.e., drinking,
gambling, and risky sexual behavior) may also be manifestations of lowos#ibic,
finding self-control to be stable would suggest that continuity in offending may be
explained by low self-control. Therefore, finding self-control to be stablédd lend
credence to a population heterogeneity perspective. In contrast, findisglfhaintrol
is not stable would suggest that a state dependence explanation of continuity imgffendi
may be more appropriate. More importantly, theoretical propositions about thigystabi
of self-control and associated claims (e.g., age at which self-cantgel and
socialization agents responsible for its development) would have to be recahdidere
were found that changes in self-control occurred beyond the age the theory cidntends
should remain stable. .

The stability of self-control also has important policy implications. Finthag

self-control is stable would emphasize the need for interventions thatearfyet
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developmental periods. Because Gottfredson and Hirschi claim that self-cosedl

before adolescence, interventions designed to help foster the development aiftself-c
would need to be implemented prior to that period. In one of the few studies addressing
the policy implications of self-control theory, Piquero, Jennings, and Farrington (2010)
conducted a meta-analysis assessing the effectiveness of interveesansed to

increase self-control among youth. Their findings suggest that intervenéionscrease
self-control and, in turn, reduce offending.

The stability hypothesis has been subject to several recent empirisall test
conclusions of these studies have been mixed. Some studies have found that self-control
is stable over time (Arneklev, Cochran, & Gainey, 1998; Turner & Piquero, 2002), while
others have concluded it to be only modestly stable (Burt, Simons, & Simons, 2006;
Mitchell & MacKenzie, 2006; Winfree, Taylor, He, & Esbensen, 2006). One liontati
of these studies, however, is that they employed non-differentiated stabdggsment
methods (e.g., mean-level and correlational analyses). Such methods assume that
everyone follows the same developmental patterns in self-control and fail to almrount
the possibility of heterogeneity in developmental patterns within a population.

There are also important policy implications associated with findirgueni
developmental patterns of self-control. If, contrary to a self-control rex{ten,
differential developmental patterns exist, (i.e., not everyone follows the sam
developmental trajectory regardless of their level of self-control aethéve stability of
social control), then this opens the search for the causes and correlatesapimental

patterns. ldentifying factors associated with developmental patteedficontrol may
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5
aid in developing policies and programs designed to promote self-control byyitenti
those life domains that may be the most effective targets for such intengent

Despite its importance, few studies have directly examined if individuédsvfol
unique self control developmental trajectories; however, indirect evidencegsovi
support for their existence. For example, research on personality developniemuinaas
that not everyone follows normative patterns in the development of antisocial peysonali
traits (Blonigen, 2010). Studies that have identified unique trajectories in offendi
provide indirect support for similar trajectories in the development of self-cdatp]
Blokland & Nieuwbeerta, 2005; Chung, Hawkins, Gilchrist, Hill, & Nagin, 2002;
D’Unger, Land, McCall, & Nagin, 1998; Fergusson, Horwood, & Nagin, 2000; Laub,
Nagin, & Sampson, 1998; Nagin, Farrington, & Moffitt, 1995; Nagin & Land, 1993)Only
two studies directly examine if individuals follow different patterns indiaeelopment of
self-control (Hay & Forrest, 2006; Higgins, Jennings, Tewksbury, & Gibson, 2009).
Both studies indicate the existence of distinct developmental trajectogef-control.
However, neither study examined whether potential risk factors distinguisbdress|f
control trajectories.

The current study attempts to replicate the findings of the prior two sttithés
have examined trajectories of self-control (Hay & Forrest, 2006; Higgins et al., 2009)
and also attempts to expand upon these studies by examining if certain fatitogaidis
development trajectory groups identified. Given that only two studies have examined
whether there are different trajectories of self-control, it is imporegiicate those
findings. If similar results are obtained in the current study, it would suggesgtiieeal

theory requires modification to account for them. The assessment of risls f#ctor
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groups are found, will be an important addition to the existing literature. Sp#yifit
risk factors are found that can distinguish between trajectories, then thisu@b w
suggest the general theory is in need of substantial modification. In ordereweeachi
these goals, the current study employs a semi-parametric group-basethgnapieioach
specifically designed to account for the identification of groups that folletindt
developmental patterns in behaviors or traits (Land, McCall, & Nagin, 1996; Nagin,
1999). The results from this analysis will be compared to methods assessiity stabi
using more traditional methods, including stability coefficients and nmeeaat-&nalyses.
The current study will also examine whether certain risk and protectiiasgi.e.,
parenting style, parental criminality, delinquent peer associations laodlsc
socialization) distinguish developmental trajectories in self-control sietlifference are
discovered. The methodology used in the current study to model developmental
trajectories is ideal for such an analysis, allowing for groups witmdisdevelopment
patterns to be identified and then examining if risk and protective factorsabffess
these groups.

In the following chapters the current study is described in more detail. eBefor
doing so, the theoretical background and empirical literature are presemtgthpter
two, the major propositions of Gottfredson and Hirschi’'s theory are presentet] thigirs
concept of self-control as defined in the theory is described mainly with regatsls t
composition. Second, the theoretical claims regarding the relationship betweetflow s
control and antisocial behavior are presented. Third, the theoretical praposgarding
the acquisition of self-control (i.e., the development of self-control) is examiiedlly,

Gottfredson & Hirschi’s claim that self-control is a stable tradissussed.
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In chapter three, the empirical status of each of these major propositions is
reviewed. First, the literature examining the construct validity ofcselfrol is reviewed
focusing on its structure and dimensionality. Second, a review of the extensive body of
research examining the association between self-control and crime istpdes€hird,
research examining Gottfredson and Hirschi’s claims regarding the dewlbphself-
control is reviewed with a specific focus on studies that assess pareritiegsate
contributor and also those that assess the contribution of other social institutionly, Final
the literature testing the stability of self-control is presentedrbiydiscussing those
studies that use more traditional methods, followed by a discussion of those tlat empl
methods that account for heterogeneity in developmental patterns. Alsoghesea
personality development and offending trajectories is presented as iedigsice for
the identification of distinct development trajectories in self-control.

Chapter four presents the current study and its ability to address gaps and
limitations of previous research in this area. In order to do this, a detailepptiesof
the methodology used in the current study is presented. Specifically, this section
describes the data collection procedures, the characteristics of the shtaplecin the
current study, the measures used to operationalize constructs included in thesanalyse
and the analytic procedures employed in the current study to identify grdbpswgue
developmental patterns of self-control and the effect of associated risktpretfactors.

Chapter five presents the results from these analyses. This inclulésva of
the major findings and how they fit with existing research, as well ashations of

the current study. Also, the implications relevant to both theory and policy will be
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discussed, along with suggestions for future research examining theystdlsbtf-

control.
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CHAPTER 2:

BACKGROUND ON SELF-CONTROL THEORY

Theoretical Propositions of Self-Control Theory

The main component of Gottfredson and Hirschi’'s theory is the concept of self-
control and its relationship to crime. According to the theory, low self-control is a
underlying tendency behind antisocial behavior (also see, Thaler & Shefrin, 1981 for an
economic model of self-control). Broadly speaking, low self-control refeas inability
to refrain from engaging in acts that provide immediate pleasure wighcliincern for
long-term consequences. In contrast, individuals with self-control are ikelgetd
refrain from certain precarious opportunities and value the pursuit of long-tefs go
through conventional means. Based on this definition, Gottfredson and Hirschi
distinguish the concept of criminality, which assumes that some individuals have a
natural proclivity toward crime, from their concept of propensity or low selfrabnt
which only suggests a propensity to disregard the long-term consequencesrof certa
behaviors.

Gottfredson and Hirschi begin by identifying characteristics commoth fiariads
of crime. They discuss six elements of crime that are consistent witlcdhegpt of low
self-control. Specifically, they describe crime as being opportunissy, @hysical,
exciting/thrilling, immediately gratifying with little long-ter benefits, and injurious. In

turn, they suggest that those who are attracted to crime would be characterraéd by t
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consistent with or complimentary to those elements of crime. In doing so theytsugges
that those who engage in crime are likely to be: (1) impulsive; (2) have sepiddor
easy tasks; (3) to be more physically oriented as opposed to mental ac{djtiask-
seeking; (5) quick-tempered, and (6) insensitive. They suggest that thekarsexts
tend to coalesce within the same individuals. Thus, it is implied that the simultaneous
existence of all these traits are required for the formation of low getfat and that this
intersection of traits will more strongly predict antisocial behavior #mnone of its
lone components.

While self-control is considered by Gottfredson and Hirschi as the most imiporta
variable in explaining criminal behavior, they also discuss the role of criminal
opportunity. Gottfredson and Hirschi see crime as occurring when there isr@edtibn
between low self-control and opportunity, with those low on self-control more likely to
take advantage of criminal opportunities compared to those with high self-control.
However, Gottfredson and Hirschi favor a social selection perspective arebstigy
opportunity will only increase rates of offending for individuals with low selitrol
because they also have a tendency to engage in activities, reside in areastand opt
hang-out where such opportunities are more prevalent compared to individuals with high
self-control. Alternatively, however, a social causation model would sudgsst are
not selection effects, but rather genuine influences on behavior. Thus, while Gottfredson
and Hirschi acknowledge that opportunity is a necessary condition of offending, iney als
indicate that such opportunities are ubiquitous. Therefore, opportunity should exert littl

if any, influence relative to self-control.

www.manaraa.com



11

Given the traits characteristic of self-control, it is logical to exgedtindividuals
with low self-control also engage in a wide variety of behaviors analogousi®, and
are more likely to be victims of crime, suffer from health problems, and experienc
unemployment. Therefore, crime is not the only, nor is it a necessary outcome of low
self-control but may also include gambling, risky driving, and precarious sexual
behaviors among other hazardous behaviors. Because low self-control is seen as the
common factor present among all types of crime and analogous behaviors, self-contr
theory is the quintessential attempt to develop a general explanation of crime and
deviance.

Gottfredson and Hirschi clearly state the sources of self-controh takiontrol
theories, self-control theory implies that all individuals are born with hedonisti
tendencies and engage in self-serving behaviors (alternatively seseKjli099;
Mansbridge, 1990; Miller, 1999; Sen, 1977; Veblen, 1898). As a result, criminal
propensity (i.e. low self-control) is not something that is gained or acquired, oert isat
inhibited. The theory, therefore, implies that all individuals are born lackingfin sel
control and in order for them to become respectful, law abiding citizens they must
develop self-control through effective socialization. More specifically npiaugis
implicated as the sole socializing agent responsible for the development airdedi-

Gottfredson and Hirschi outline the components of parenting essential for the
development of self-control. After a review of the empirical literature oenpelr
behaviors found to be consistently important in preventing deviant and criminal
behaviors, they identify three specific components of parenting that are amtparthe

development of self-control. First, they state that parents must monitor or sepeews
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children in order to bear witness when antisocial behavior occurs. Second, parénts mus
be capable of recognizing certain behaviors as deviant or antisocial. Ayl fraaénts
must be willing and able to apply consistent and fair punishment when that behavior
occurs. All three of these aspects of parenting must occur on a consistent ltasis for
proper development of self-control. Self-control will not be instilled if one or mwire
these aspects of parenting are missing or inconsistently delivered.

Gottfredson and Hirschi address the idea that parental attachment is anntnporta
component of parenting necessary for the development of self-control. Splgcitineaj
suggest that attachment is necessary for the implementation of the other three
components of parenting (i.e., monitoring, recognition, discipline). Parents who are
attached to their children will monitor, supervise, and discipline their childiaube
they are invested in their children. Parents who are not attached to theirehild a
unconcerned about the whereabouts, associations, and behaviors of their children and, in
turn, will not effectively monitor or discipline them. Thus, in the eyes of Gd#&ée and
Hirschi, the parent-child attachment does not need to be reflected in me#sumnesiag
to capture parenting since it can be assumed when effective monitoring, tiecogmid
discipline are present.

For the most part, Gottfredson and Hirschi dismiss alternative sources of
socialization as being important to the development of self-control. Origittadly
suggested that schooling could effectively socialize children and deitiie
development of self-control; however, they quickly dismissed this notion on the grounds
that poor parenting would undermine the socialization that children experiesateat.

Essentially, they suggest that schools could only act to supplement parertkiag i
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development of self-control and is not solely responsible for its development. More
recently, however, they have suggested that the school acts more independently in the
development of self-control and imply that the school may actually compensate for poor
parenting (Gottfredson & Hirschi, 2003). Thus, even though they state that parental
behavior is the primary determinant of self-control, they acknowledge other possibl
sources might exist.

Gottfredson and Hirschi also dismiss biological or genetic factors ablgossi
determinants of one’s level of self-control. Because they suggest thatrevesyamrn
lacking self-control and it can only be developed through proper parenting @attiee
also imply that one’s level of self-control is not determined before birth or tfesttsle
existing at birth contribute to one’s development of self-control. From Gottfredslon a
Hirschi's standpoint, the common finding that criminal parents produce crime prone
children is not due to the intergenerational transmission of criminal tendengies (e
genetic or learned). Instead, they attribute this to the idea that parentsevanionanal
are also low in self-control themselves. Parents with low self-controlladll@actice
poor parenting and ultimately produce children who are low in self-control.

Once self-control is set near the end of childhood, socializing agents, even
parenting, are ineffective in altering one’s level of self-control. Even thaugirieal
evidence exists marking the effectiveness of policies and treatmeramtargeted at
reducing antisocial behavior (see e.qg., Lipsey, 1992, 1999), such interventions are not
effective means of actually altering criminal propensity (i.e., |dfvcsetrol).

Accordingly, Gottfredson and Hirschi dismiss the idea that self-control clostoer that

criminal propensity can be acquired as individuals age. For example, criminaigtppe
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is unaffected by the association with delinquent peers during adolescekeeaniided
youth associate with one another and those low on self-control associate wishadtber
are low in self-control (see e.g., Akers, 1991). Because self-control is aegdnpmior to
adolescence and the emergence of peer groups, self-control determines peer group
formation and not the other way around. Therefore, Gottfredson and Hirschi sée socia
factors that are said to be associated with crime, such as poor school attenddente, de
peer association, and drug use, as spurious since they are caused by lontrslf-c
Even parenting is said to have only an indirect affect on offending through itsaeffect
the development of self-control and, even then, losing its importance once self-control
becomes set. Thus, beyond childhood, self-control becomes an immutable trait that is
unaffected by the influences of positive or negative socialization according tiogory.
Since self-control becomes set near the end of childhood and is unaffected by
socializing agents beyond this point, it is seen as a stable and endurindghtveg Wiho
are low on self-control will remain low on self-control over the life-coursecoftingly,
the same individuals who are low on self-control will continue to be those most likely to
engage in crime. Therefore, Gottfredson and Hirschi dismiss any causahstlga
between prior and subsequent criminal involvement. The reason why the same
individuals continue to engage in crime is because they pervasively lack setf-contr
throughout their life, not because crime increases the chances of subsequent cri
Although Gottfredson and Hirschi state that one’s level of self-controlinema
stable, they do acknowledge normative declines found in offending that occur into
adulthood and suggest that they are not necessarily reflecting increasessiofiself-

control. They suggest that as individuals move into adulthood opportunities for
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“expressing” a lack of self-control differ from those in previous developmenialse
For example, truancy becomes failure to maintain steady employment; ploomaace
in school becomes poor work history; and risky driving becomes gambling. While some
of these acts may still be considered illegal, they are less likelydetbeted. Because
crime is not a necessary outcome of low self-control, explicit illegala@ehmitted in
adolescence are replaced by other, non-criminal, or at least more ocowvextof illegal
behaviors (e.g., drinking, gambling, and risky sex) in adulthood. Therefore, according t
self-control theory, it is not actually offending that is stable, but the prdpeoasio so.
Moreover, according to Gottfredson and Hirschi, declines in offending do not reflec
increases in self-control.

While Gottfredson and Hirschi clearly suggest that self-control is a stall)e
they are less clear regarding the nature of this stability. When ngféorthe stability of
traits, many times a distinction is made between relative and absolutgystsde e.g.,
Caspi, Roberts, & Shiner, 2005). On the one hand, absolute stability suggests that levels
of some trait remain constant and that no within-individual change occurs over time
Relative stability, on the other hand, refers to the notion that between-individual
differences on some trait within a single cohort remain constant over timde Whi
normative changes may be occurring, they occur at the same rate and in the same
direction for all individuals, maintaining the rank-order within that cohort over. time
Thus, absolute stability also assumes relative stability, but relativétgtedn occur
without absolute stability.

It is unclear whether Gottfredson and Hirschi’s stability hypothesis isfone

absolute or relative stability. However, a close examination of their thesiifyes the
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common interpretation that it is one of relative stability (e.g., Mitchél&kenzie,
2006; Turner & Piquero, 2002). For example, in their theory they state: “As people with
low self-control age, they tend less and less to commit crimes; this deghirudéably not
entirely due to increasing self-control, but to age as well.” Inconsistdmnbttier claims
about the likelihood of changes in self-control and its relationship to offending (i.e.,
crime is replaced with other types of behaviors), it seems they do suggesiathges in
self-control may occur and that these changes may contribute, at leastsdnte
normative declines in offending. Elsewhere, they disregard the possibility ebdesrin
self-control and attribute increases in self-control to socializatiorctiminues to occur
into adulthood:

Combining little or no movement from high self-control to low
self-control with the fact thagocialization continues to occur
throughout lifeproduces the conclusion that the proportion of the
population in the potential offender pool should tend to decline as
the cohort ages (Gottfredson & Hirschi, 1990, pg 107, emphasis
added).
Based on these statements, it appears that Gottfredson and Hirschi hypohiat Siek-
control is a “relatively” stable trait and that normative increases irceatfol occur for
the entire population, yet individuals experience these increases at theasamEhose
who originally had the lowest levels self-control will always be loweself-control
compared to others of the same age and, therefore, will always be more prame to cr
In sum, there are four major propositions that stem from Gottfredson and

Hirschi’s theory. First, they see self-control as being a unidimensionstregon
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comprised of six components (i.e., impulsiveness, preference for simple tasks over
complex, more physical as opposed to mental, risk-seeking, quick-tempered, and
insensitive). Second, self-control is able to explain all types of crimidadieviant
behavior above and beyond other criminological variables. Third, three specifitsaspec
of parenting (i.e., monitoring, supervision, and punishment) are the sole source of self-
control up to ages 8 to 10. Finally, once set, one’s level of self-control will rerahle st
across the life-course. The strong claims made by Gottfredson and Higsoklimg
their theory and their competing approach with other theoretical perspdaivesed to
each these four propositions being subjected to extensive empirical scrutiny.
Literature Review: The Empirical Statusof Self-Control Theory

The dimensionality of the self-control construct. Since its conception, there
has been a considerable amount of research regarding the structure (i.e. odiatigy)si
of self-control (Hirschi & Gottfredson, 1993); however, research in this asesplaaked
considerable debate and little consensus has emerged regarding the nattioentrsk
(Longshore, Turner, & Stein, 1996; Piquero & Rosay, 1998). Contributing to this lack of
consensus is that interpretations of Gottfredson and Hirschi’'s (1990) definitidf of se
control have been less than consistent (see e.g., Marcus, 2004). Some researchers
interpret their definition as suggesting that self-control is unidimensionall(erggshore
al., 1996; Piquero & Rosay, 1998), while others suggest that they describe selfisontrol
a multidimensional construct made up of several distinct traits (e.g., Awméktasmick,
& Bursik, 1999; Vazsonyi, Pickering, Junger, & Hessing, 2001). Thus, it is not
surprising that research examining the dimensionality of self-control isveloat

inconclusive.
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In general, research has approached examining the dimensionality of sedf-cont
in two ways: examination of the definitional (internal) validity of selfvrol and
examining the predictive (external/criterion) validity of self-contréhe definitional
validity of self-control has typically been examined through the use of factgisenal
Factor analytic approaches can address questions related to the siteatate of self-
control as captured by a specific measure. While related, predictive vatidigsaes
the extent to which self-control and its separate components are related toethagers
that it proposes to explain.

Grasmick, Tittle, Bursik, and Arneklev (1993) developed one of the most widely
used measures of self-control. This measure, often referred to as theckissale, has
been the subject of most of the research on the dimensionality of self-control. They
created 24 items each of which was designed to be a valid indicator of one gf the si
elements of self-control as described by Gottfredson and Hirschi. After atkriimg
their measure to a sample of university students, Grasmick and colleagues abaducte
exploratory factor analysis of all twenty-four items and found that theirureas
represented a one factor solution. Their findings were replicated by Nebin a
Paternoster (1993), Piquero and Tibbetts (1996), and Wood, Pfefferbaum, & Arneklev
(1993), who also administered the Grasmick scale to samples of university stadents a
found evidence for a one-factor solution using exploratory factor analysig. fédter
analyzing the Grasmick scale, Piquero and Rosay (1998) extended the evideelfe for s
control as a unidimensional construct among an offending sample.

Alternatively, studies have also found support for a multidimensional structure of

self-control also using the Grasmick scale. For example, both Cochran#9@8) and
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Arneklev et al. (1999) found self-control to be multidimensional with six loweetor
factors that all load on one higher-order factor (i.e., “self-control”) @naosample of
undergraduates. Similarly, Longshore et al. (1996), using the same &aaa® and
Rosay (1998), yet taking a slightly different approach (e.g., inclusion alatad error
terms, modification of response sets from 4 to 5 options), also found that self-control is
multidimensional, with subscales that load on a single factor. Vazsonyi20@l) @lso
found evidence for six lower-order factors that load on one higher-order facaf-of s
control and found this factor structure to be tenable across samples from difédi@ms.n
DelLisi, Hochstetler, and Murphy (2003) also found support for the hierarchigetise
of self-control (i.e., six lower-order factors and one higher-ordéofpas measured by
the Grasmick scale. In addition, Piquero, Macintosh, and Hickman (2000) found support
for a hierarchical factor structure through the use of an item response Rasaty
model. While the findings from these studies suggest that self-control is
multidimensional with lower-order subscales, they still find that they cgevam one
higher-order factor. Thus, they support the notion that these characteristias tend t
manifest within the same individuals.

With regards to predictive validity, Longshore et al. (1996) found that a
composite self-control scale was just as or even less predictive of crinpeuea to
some of the identified subscales (e.qg., risk-seeking and impulsivenessfselfed
scales). Piquero and Rosay (1998) confirmed these findings, revealing thsk-the r
seeking and impulsive subscales predicted offending just as well or better than the
composite self-control scale. Similarly, Wood et al. (1993) found that the subsicales

the Grasmick scale had differential associations with antisocial ouscoReaticularly,
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the temper scale was the best predictor of antisocial behavior compared to othe
subscales. DelLisi et al. (2003) found the temper subscale to be the only significant
predictor of delinquency suggesting, again, that self-control is no better anatgpja
variable than existing concepts. Alternatively, Vazsonyi et al. (2001) founhdabla of
the subscales had differential associations with different forms of antibebiavior;
however, the total self-control scale proved to be the best predictor of antisiaaior.
With the exception of one study (Vazsonyi et al., 2001), these findings suggestifha
control may not have explanatory power beyond that of existing concepts within
criminological theory.

In sum, research tends to suggest that the six traits identified by Gsxtirand
Hirschi coalesce in the same individuals. However, it is unclear whethgrdlegure of
self-control is unidimensional or if it is characterized by a hierarcbtoatture. More
concerning, however, is the fact that studies examining the relative impoofazaeh
components of self-control, as well as the global trait of self-control, tend tossuigaie
they have differential explanatory power. These findings question the uniqudipeedic
ability of self-control beyond traits already identified as important predicf antisocial
behavior (e.qg., risk-seeking, impulsivity, or anger).

Resear ch examining the outcomes of low self-control. The empirical status of
the relationship between self-control and antisocial behavior is presented ta-a me
analysis conducted by Pratt and Cullen (2000). They empirically examined the
explanatory power of low self-control based on findings from studies published within
the first decade the theory was introduced. Specifically, they examineskthies of 21

empirical studies, which contained 126 effect size estimates, represaetingegration
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of 49,727 individual cases. The results indicated that the effect sizes of thnsbligti
between self-control and antisocial outcomes ranged from .22 to .29. They also
conducted moderator analyses in an effort to explore what factors mighha#ltree
relationship between self-control and offending. The moderators in their ealys
included the effects of attitudinal versus behavioral measures of self-¢cémigtudinal
versus cross-sectional research designs; including competing varablesdcial
learning and strain); controlling for opportunity; explaining crime versu®©goas
behaviors; and using samples with different characteristics (e.g.,rgeadenunity,
juveniles). Contrary to Gottfredson and Hirschi’s claims, it was found that the
relationship between self-control and crime was not as strong when examined using
longitudinal research designs as compared to cross-sectional designs.alsavimund
that social learning variables remained significant predictors of ¢nisieidies including
variables from both theories. These set of findings are not consistent with the theory

Despite the salience of Pratt and Cullen’s (2000) meta-analysis akex foathe
empirical status of the theory, another decade of research on self-contrialdsasl e
During this time a number of notable studies have examined the association between |
self-control and various types of antisocial behavior using a variety of metigozio|
approaches. Studies have examined the association between self-controkald offi
reports of offending. DeLisi (2001) found low self-control to be a correlate of ayarie
of index offenses based on arrest records, including violent, property, white collar, and
nuisance offenses (e.g., prostitution and disorderly conduct). Junger, West, and Timman
(2001) found that individuals who engaged in risky driving behavior, which they used as

a behavioral indicator of low self-control, were more than twice as likelywie da
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officially recorded arrest within the last five years compared to thbsehave not
engaged in risky driving behavior. While these studies found support for the relationship
between low self-control and official offending, they were both based onszosenal
data.

A larger number of studies have examined the relationship between setf-contr
and various types of self-reported offending. Tittle, Ward, and Grasmick (2003) found
that both a behavioral and attitudinal measure of low self-control to be asdoeitt
various types of self-reported illegal (e.g., theft and assault) and analeggpus
gambling) behaviors. Holtfreter, Reisig, Piquero, and Piquero (2010) also founmiithat |
self-control was significantly related to self-reported offending,caymals behaviors
(e.g., academic dishonesty), and victimization. Kerley, Hochstetler, and (2§)8©)
found an association between low self-control and both self-reported prison amfsacti
and self-reported victimization in prison among a sample of incarcerated offender

While some of these studies have examined the association between low self-
control and analogous behaviors (e.g., academic dishonesty and gambling), ethers ha
found an association between low self-control and specific types of behaviors. For
example, Gibson and Wright (2001) examined the association between low self-control
and occupational delinquency. Occupational delinquency was defined as antisocial
behavior occurring as part of work (e.g., stealing from employers, giviag aw
employers’ goods). They found that low self-control interacted with dawor
delinquency to have a significant effect on occupational delinquency. However, the
direct effect of low self-control on occupational delinquency was not signifoceare

other theoretically relevant variables were included in the model. More impprthe
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direct effect of coworker delinquency remained significant and its effeststronger
than the interaction between co-worker delinquency and self-control. Unnever and
Cornell (2003) found a relationship between low self-control and bullying; however, they
did not find low self-control to be associated with being a victim of bullying. Higgins
and colleagues have conducted several studies examining the associatien bmtwe
self-control and media piracy (e.g., software and movies; Higgins, 2005; Higding, Fe
Wilson, 2007; Higgins & Makin, 2004). In all three studies low self-control was found to
have a significant effect on piracy; however, all three studies also showdaketha
association between low self-control and piracy was higher for those who assothat
peers who pirate media. Finally, Cochran, Aleska, and Chamlin (2006) found low self-
control to be related to self-reported academic dishonesty.

Other studies have attempted to examine the relationship betweeondsdt-and
antisocial behavior using longitudinal data. Some studies have looked at this longitudinal
relationship using officially recorded offending. Langton (2006) found that Itw se
control assessed at baseline predicted parole violations during a twaoli@arip
period among a sample of youth released from secure juvenile detentiorefaciliti
Similarly, Piquero, MacDonald, Dobrin, Daigle, and Cullen (2005) examined the ability
of self-control to predict violent offending and homicide victimization based onabffic
records of youth released from secure detention facilities. They found thse:lfew
control measured prior to institutionalization was a significant prediétboth violent
offending and homicide victimization during a five-year follow-up period. Piquero,
Moffitt, and Wright (2007) examined whether self-control measured at séveeal

points across childhood and through adolescence (i.e., ages 3 — 18) was predictive of
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delinquent and criminal convictions assessed in early adolescence (i.e., ages 13+ 17) a
adulthood (i.e., ages 18 — 26) using official court data. Based on these data, they derived
four outcomes of offending including participation (i.e., having a conviction or not),
frequency (i.e., number of convictions), persistence (i.e., 2 or more convictions by age
26), and desistence (i.e., having one juvenile but no adult convictions) and found low
self-control to be a predictor of all outcomes. Consistent with the work of Rdatt a
Cullen (2000), and inconsistent with Gottfredson and Hirschi’'s (1990) suggestion, the
findings indicate that the relationship between self-control and offending using
longitudinal designs are not as strong as those found in cross-sectionalresear

Other studies have examined the relationship between self-control and self-
reported antisocial behavior. Cretacci (2008) found low self-control to be atpreafic
self-reported property and drug offending over two waves of data collectita whi
accounting for the effects of other theoretically relevant constructsr@ignal choice,
bonding, and learning); however, low self-control was unrelated to violent criminal
outcomes. Smith (2004) found that low self-control assessed at the beginning of the
semester among a group of university students had a significant effect omigcade
dishonesty later in the semester. De Kemp et al. (2009) found that prior levels of self-
control exerted a significant effect on both self-reported aggression and delyguenc
They also found that the relationship between self-control and delinquency was
reciprocal for boys, suggesting that engaging in delinquency contributes teeasdeicr
self-control and subsequently leads to more offending.

Other studies using longitudinal designs have examined both the direct and

indirect effects of self-control on self-reported behaviors. Longshore gCHareh, and
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Messina (2004), for example, conducted a longitudinal analysis examining the
relationship between low self-control, social bonds, delinquent peer association, and drug
use. They found that low self-control had a negative association with all four social
bonds (i.e., attachment, belief, commitment, and involvement) and deviant peer
association; however, its effect on self-reported delinquency was meloyabedief and
deviant peer association. Alternatively, Chapple (2005) conducted a longitudinaisnaly
and found that low self-control had both a direct and indirect effect on self-reported
delinquency through deviant peer association. Similarly, Mason and Windle’s (2002)
longitudinal analysis examining the effects of low self-control on delinquency foand t
low self-control had both a direct and indirect (through informal social contfett&n
subsequent delinquency.

Several studies have also observed similar associations between loansedf-
and self-reported behaviors among samples from different nations. Seiplefl@and E
(2010) found that low self-control had an association with self-reported offendorgam
a sample of German adults. Baron (2003) found that low self-control was associated wi
self-reported offending (i.e., property, violent, and drug offenses) among aesaimpl
Canadian youth. It was also found that individuals with low self-control were somewhat
more likely to associate with deviant peers, hold deviant values, be homeless, and be
unemployed compared to those with high self-control. Ribeaud and Eisner (2006) found
that low self-control predicted self-reported delinquency and drug use amomgla s&
Swiss youth. They also found that low self-control accounted for some of the tissocia
between drug-use and crime. Ozbay and Koksoy (2008) found low self-control to have a

relationship with self-reported violence net of the effects of competingetieal
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variables (e.g., strain and social bonds) among a sample of university studenkein Tur
In contrast, Cheung and Cheung (2008) found that the effects of low self-control-on self
reported delinquency was reduced to non-significance once other theoregiealant
variables were included in the model (e.g., labeling, deviant peers associaticocal
bonds) among a sample of Chinese youth.

Other studies have examined the relative importance of low self-control in
explaining antisocial behaviors for samples from different cultures armhsa For
example, Morris, Wood, and Dunaway (2006) compared the association between self-
control and substance use between a group of White high school students and Native
American students. They found an association between low self-contrallzstdree
use among both Native Americans and Whites, although the effect was slighdy fog
Native Americans. Similarly, Vazsyoni, Wittekind, Belliston, and Van Loh (2664)d
an effect of low self-control on various types of self-reported antisociavizebde.g.,
assault, theft, and school misconduct) and that these associations were sroskaBaa
sample of Japanese youths and a sample of American youths. Vazsonyi, §ickerin
Junger, and Hessing (2001) found a relationship between low self-control and self-
reported delinquency across samples of youth from four different countries (Hungary
Netherlands, Switzerland, and the United States). Rebellon, Straus, and M&@€i&)s (
also examined the relationship between low self-control and self-reported nffendi
across samples of university students from 32 countries and found the association
between low self-control and crime to be significant across nations. Addiiohaths

found that self-control was a better predictor of crime than delinquent peeatiesoc
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While not exhaustive, the previous review of the literature examining the
relationship between self-control and deviant behavior provides some insight into the
proposition of self-control theory since Pratt and Cullen’s (2000) meta-analysis.
general, the findings across these studies are consistent with thedintiPgatt and
Cullen. It appears that low self-control is an indicator of crime and analogoargitrs.
However, this review also reveals that low self-control tends to be only modestl
associated with such behaviors with other theoretical variables fronexpkinations
remaining important predictors. In sum, self-control appears to be one indicatonef
and analogous behaviors; however, it is not “the” individual-level explanation of csime a
claimed by Gottfredson and Hirschi.

Where does self-control come from? Recently, research has begun to examine
the development and sources of self-control. For the most part, researcheesteave t
Gottfredson and Hirschi’s proposition that parenting is responsible for the development
of self-control. Research in this area has taken two general forms:lihokave simply
examined the association between parenting and levels of self-control ¢elyraiCet
al., 1998) and those that have examined whether low self-control mediates the
relationship between parenting and antisocial outcomes (e.g., Hay, 2001; Perrone,
Sullivan, Pratt, & Margaryan, 2004; Unnever, Cullen, & Agnew, 2006).

Polakowski (1994) conducted one of the first empirical studies that explored the
role of parenting in the development of self-control. Consistent with Gottfredson and
Hirschi’s contention, parenting was found to be associated with level of self-caintrol
ages 8 — 10, but was unrelated to level of self-control at ages 12 — 14. Cochran et al.

(1998) examined the effects of parenting on self-control among a sample of
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undergraduate college students. Contrary to expectations, however, paretadeaitac
was found to be related to level of self-control but parental supervision was not.
Phythian, Keane, and Krull (2008) examined the effects of parenting and farngiy str
on the development of self-control using a large nationally representative sdmple
youth. More specifically, the question was whether parental monitoring sciglohe
predicted levels of self-control. While it was found that poor and inconsistent datiscipli
resulted in low self-control, the relationship between monitoring and self-consol wa
found to be somewhat more complicated in that it varied by family structure.
Furthermore, in intact families, monitoring was not important in the developmesit-of s
control; however, in single-parent families it was found to be a significant predic
self-control.

As previously mentioned, other attempts to study the development of self-control
have conducted mediation analyses in order to more thoroughly test the claime that t
effect of parenting on crime will no longer exist once self-control is uneds
Consistent with the theory, these studies find that parenting exerts a peléoteon
self-control, suggesting that it is in fact responsible for the developmesif-cbsatrol.
Additionally, the extant research finds that both parenting and level of self-cardgrol
negatively related to antisocial behavior. However, with the exception of one study in
which low self-control was found to completely mediate the relationship between
parenting and antisocial behavior (Gibbs, Giever, & Martin, 1998), most studies have
found that self-control only partially mediates this relationship and that pagenti
continues to have a significant impact on antisocial behavior even when self-control is

controlled (Gibbs, Giever, & Higgins, 2003; Hay, 2001; Perrone et al., 2004; Unnever,
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Cullen & Pratt, 2003). A partial mediation effect of low self-control on the pagentin
deviance relationship was also found among a Native American sample (Mairis e
2007) and samples from nations other than the United States including the Netherlands
(Finkenauer, Engels, & Baumeister, 2005; Vaszyoni & Belliston, 2007), Japan,
Switzerland, and Hungary (Vaszyoni & Belliston, 2007). Partial mediation was al
found in one study that accounted for constructs from competing explanations (i.e.,
learning) that were expected to also mediate this relationship (Unnealera&06). In
sum, the results from these studies suggest that self-control only partidlptesehe
relationship between parenting and delinquency. However, these studies reliedon cros
sectional designs and a more rigorous test of this would require a longitudinaisamaly
which parenting is measured prior to self-control and both are measured prior to
delinquency.

Currently, only two studies have employed longitudinal designs in order to
examine if self-control mediates the relationship between parenting ammshcevi he
findings from these studies are mixed (Burt, Simons, & Simons, 2006; Hope & Chapple,
2005). Hope and Chapple (2005) found some evidence for complete mediation. It was
found that the relationships between parenting — both parental monitoring and parental
attachment — and number of sexual partners were completed mediated by low self-
control. They also found that the relationships between both parental monitoring and
parental attachment and whether the child was in a committed or causahsbligtwere
completed mediated by low self-control. They also found self-control to te¢d&a
relationship between parental attachment and being sexually active. Hploeveelf-

control did not mediate the relationship between monitoring and being sexually active
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Alternatively, while Burt et al. (2006) did find parenting to have a somewhat stronger
effect on the development of self-control than previous studies, consistentswitls re
from cross-sectional studies they found that self-control only partiallyateetihe
effects of parenting on delinquency. In conjunction with the findings from cross-
sectional studies, the general findings suggest that parenting is in faaestgiartially
responsible for the development in self-control; however, parenting also coriorees
an important factor in behaviors that occur after self-control has presubesdagne a
stable trait. It remains unclear from these studies whether payentime sole source of
self-control as the theory so adamantly states.

In order to empirically assess Gottfredson and Hirschi’s claims thattpeyés
the sole source of self-control, several studies have examined the importance of
alternative socializing agents in the development of self-control. Forpdastudies
have examined the impact of school (Beaver, Wright, & Maume, 2008; Burt et al., 2006;
Meldrum, 2008; Turner, Piquero, & Pratt, 2005), neighborhood context (Gibson,
Sullivan, Jones, & Piquero, 2010; Pratt, Turner, & Piquero, 2004; Turner et al., 2005;
Teasdale & Silver, 2009), and peer association (Burt et al., 2006; Meldrum, 2008) on the
development of self-control.

With regards to school socialization, Burt et al. (2006) found that attachment to
teachers remained a significant predictor of the level of self-control eviém w
controlling for parenting. In a longitudinal analysis, Beaver et al. (2@@8)df that
school and classroom context (e.g., extent of misbehavior and crime) continued to
explain variation in level of self-control beyond the effects of parentingdrivial (2008)

also found that school socialization had a direct effect on the development of self-cont
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net of the effects of parental socialization. It was found that children wdralatt
schools that effectively monitored their students showed increases in setf-cont
compared to students in schools with poor monitoring practices; these school effects
existed above and beyond the effects of parenting. Turner et al. (2005) examined
whether the effect of school socialization on level of self-control varigzhlsnting
style. The findings suggested that schools were more effective in dexesgbi-control
among those experiencing poor parenting compared to those experiencing good
parenting.

Studies have also examined the effect of neighborhood context on the
development of self-control. Consistent with Gottfredson and Hirschi, some resgsarche
have found that neighborhoods do not influence the development of self-control (Gibson
et al. 2010; Meldrum, 2008). However, other studies have found that neighborhoods do
influence the development of self-control. For instance, Pratt et al. (2004) found that
adverse neighborhood conditions had a direct negative impact on parenting and level of
self-control. More importantly, neighborhood context emerged as having the stronges
effect on level of self-control even while accounting for the effects of pagent
Similarly, Teasdale and Silver (2009) found that neighborhood context (i.e.,
neighborhood disadvantage and collective efficacy) had both a direct and an indirect
effect through parenting on levels of self-control, with those in more advantaged
neighborhoods having higher levels of self-control. Alternatively, while Tutrar e
(2005) found that neighborhood context had a direct positive effect on level of self-
control, they also found that parenting exerted a significant positive effeetfarostrol

regardless of neighborhood context. Given this pattern of findings there are rieasons
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doubt Gottfredson and Hirschi’s contentions regarding the influence of neighborhoods on
the development of self-control.

Only a few studies have examined the effect of peer association on getf-con
Burt et al. (2006) found that increases in deviant peer association weretagsotia
decreases in self-control over time. Accordingly, they found that insr@apeo-social
peer association were associated with increases in self-contrologerWhile
Meldrum (2008) found that deviant peer association had a negative, contemporaneous
effect on the development of self-control, they failed to find an effect of dguveant
association on levels of self-control measured at later time points. . SinWaight,
Beaver, Delisi, and Vaughn (2008) found that delinquent peer association explained
differences in levels of self-control measured both contemporaneously andcpvetype
between pairs of paternal and fraternal twins. However, delinquent peer tassalith
not explain differences in self-control within pairs of twins suggestinghleadssociation
found between twin pairs was due to a selection effect in which twin pairs withlfew se
control associate with delinquent peers.

Studies have also tested Gottfredson and Hirschi's claim against the
intergenerational transmission of criminality by examining whethearpiaig practices
mediate the relationship between parental self-control and child self-c(drdivell &
Beaver, 2010; Nofziger, 2008). Nofziger (2008) found that mothers with low self-control
produced children with low self-control and that some of this association could be
attributed to the type of parenting practices employed. Contrary to the,theargver, a
significant direct effect of maternal self-control on the child’s sefftiol remained. In a

similar study, Boutwell and Beaver (2010) examined if both mothers’ and fakinet’
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of self-control were related to the child’s level of self-control beyondfteets of
parenting, neighborhood context, and neuropsychological deficits. Results from
hierarchical regression analysis revealed that parental self-conbolh cases was
directly related to the child’s level of self-control and was not mediateshipypther
factors. Contrary to self-control theory, both of these studies support the
intergenerational transmission of self-control beyond parenting. Although Uretealer
(2003) did not examine the intergenerational transmission of self-control, they did find
that being diagnosed with Attention Deficit Hyperactivity Disorder wagifgiant
predictor of low self-control net of the effects of parenting practices, stiggeupport
for a biological basis for self-control. These studies indicate thatr&tdtin and Hirschi
are not correct regarding the role of parenting as the singular source cfrgedi.

Additional studies also indicate that parenting is not the only source of self-
control. Several studies have directly examined whether there is &cdeses for level
of self-control, mainly through the use of twin studies. For the most part thesa studie
find that once the effects of shared and non-shared environmental factors ooflevels
self-control are accounted for, levels of self-control are more similardaprygotic
twins (i.e., those that share 100% of alleles) compared to dizygotic twins (i.e.\wMhose
share only 50% of alleles), suggesting that self-control is geneticatlyférred (Beaver
et al., 2009; Wright & Beaver, 2005; Wright et al., 2008). Studies have also found
support for a genetic transference of self-control through the use of gendigpanger,
Delisi, Vaughn, & Wright, 2010; Beaver, Ratchford, & Ferguson, 2009). Beaver and
colleagues (2009, 2010) examined the effects of genes and neurological defeitsi®n |

of self-control. In both studies, DNA samples were taken in order to detect thecpresen
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of genotypic polymorphisms. Beaver et al.(2009) examined if levels of serotonin, a
neurotransmitter that controls impulses in the brain, were associate@wetlot self-
control. While they did not reveal a direct significant effect of serotonin orsle¥sklf-
control, they did find that serotonin interacted with delinquent peer associatioraiyn a w
that predicted lower levels of self-control. Beaver et al. (2010) also examiretder
neurobiological deficits (i.e., verbal ability) and genetic effects (i.e., MA@Ae
activity) predicted levels of self-control. Because low MAOA gactévity has been
found to be related to criminal behavior, it was expected that those with low levels of
MAOA would have lower levels of self-control. Similar to the findings of Beavaei.
(2009), they found that MAOA gene activity did not have a direct effect on levelfof s
control. However, there was a significant interaction effect between M&A
neurobiological deficits on self-control.

The general consensus of studies examining alternative sources of self-cont
suggests that there are multiple factors impacting the level of setbtbayond
parenting. Studies examining contextual effects (e.g., neighborhood/commugggssu
that parenting does not occur in a vacuum and that such factors impact self-control both
directly and indirectly. Additionally, other social institutions (e.g., sch@siponsible
for socializing children can be effective sources of self-control. It is@portant to
note that these studies find sources of self-control, including parenting, to irafbact s
control beyond the age at which Gottfredson and Hirschi suggest that it is set. Thus,
one’s level of self-control may be much more susceptible to change and léssheta

the theory contends. In sum, the findings from these studies question the validity of
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Gottfredson and Hirschi’s claims regarding social agents responsible filevb®pment
of self-control, as well as it malleability beyond ages 8 — 10.

Empirical status of the stability hypothesis. Recently, studies have begun to
examine the stability hypothesis using a variety of methods and anatyiicgees.
Research results have been inconsistent; some find support for Gottfredson anicsHirs
contention that self-control is stable across the life-course, while otherthavself-
control is not as stable as the theory contends.

Research examining the absolute stability of self-control has been steonsi
Some studies have found that mean levels of self-control do not change. For example,
Arneklev et al. (1998) did not find mean differences between self-control measthed at
beginning and end of the semester among a group of undergraduates. Yun & Walsh
(2010) also did not find any mean differences in self-control assessed yearly®ever f
years (ages 14 — 18) among a sample of South Korean youth. Similarly, Raffaklli
(2005) did not find any mean differences between self-control measured when youth in
their sample were ages 8 to 9 and subsequently at ages 12 to 13.

Alternatively, some studies have found significant mean-level increasel$-in s
control over time. Vazsonyi and Huang (2010) found an increase in mean-lewadfs of s
control measured at three time points when children in their sample were ages 5, 9, and
11. Winfree et al. (2006) also found that mean levels of self-control gradually eatreas
over five years among a sample of high school students. Finally, Turner andPiquer
(2002) found gradual mean-level increases in self-control measured at sesemtiff

time points from childhood (age 7) through adolescence (age 19).
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Mean-level analyses are somewhat limited in assessing stalibcause mean-
level analyses assess absolute stability at the aggregate levehaheyask any within-
individual change. Therefore, the finding that means do not change over time does not
necessarily indicate that change is not occurring at the individual Iévedividuals or
groups of individuals are changing in opposite directions they would cancel each other
out and such important changes would not be reflected in mean-level analyses.

Despite the limitations of mean-level analysis, only two studies hareie&d
absolute stability using methods that account for within-individual changes-icosetol
over time. Both Arneklev et al. (1998) and Hay and Forrest (2006) used hierarchical
linear modeling (HLM) to assess within-individual changes in self-coatr@l time.
Specifically, Arneklev et al. (1998) examined between-individual differeimcesif-
control (i.e., level two) and within-individual change over time (i.e., level one). éwhil
they found significant differences between individuals on self-control, thex@ava
evidence of within-individual change. However, in addition to employing a shnat t
period between measurements (i.e., 4 - 5 months), self-control was only asseseed at
time points. Using HLM in this way does not allow for the possibility that selfrol
changes in a non-linear manner. Alternatively, Hay and Forrest (2006) condudfed H
analysis on self-control measured at five separate time points (i.e., ages 7, 9, 11, 13, 15)
Not only did they find within-individual changes in absolute levels self-control, but they
also found that changes in parenting were patrtially responsible for theses;leusge
past the age that the theory suggests self-control is set.

Several researchers, however, have argued that the stability postatatenis

relative stability (i.e., rank-order consistency) as opposed to absahbiip{see Hay &
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Forrest, 2006; Mitchell & McKenzie, 2006). Studies examining the relative syadfilit
self-control have typically employed the use of stability coeffisie@tability
coefficients are simply correlation coefficients between self-obstiores measured at
two time points. Research on the development of personality has suggested that
correlation coefficients of .60 or higher are indicative of relative staljliosta &
McCrae, 1988). Based on this criterion, some studies have found support for Gottfredson
and Hirschi’'s theoretical proposition that self-control is relativelglstat least over the
short term. For example, Arneklev et al. (1998) and Beaver et al. (2008) found scores on
a measure of self-control assessed at two separate time points to beigtbted (i.e.,
r's = .82 and .64, respectively). Vazsonyi and Huang (2010) found self-control dssesse
between ages 8 to 12 to be correlated at .70. Alternatively, several studies have not
supported the relative stability of self-control by the same criterion. Bon@e, Burt et
al. (2006) found that self-control assessed when youth were ages 10-12 to be correlated
with self-control at ages 12-14 at only 48. Using a two-wave panel desigmeliiand
McKenzie (2006) found scores on a measure of self-control to be correlated at .48 over a
period of six months. Based on data collected from samples during similar
developmental periods (i.e., ages 8 — 12), both Polakowski (1994), and Raffaelli et al.
(2005) found self-control measured at the beginning of this period to be correlated with
self-control measured at the end of this period at .59 and .50, respectively.

Other studies have found that as time increases between assessmesittperiod

relative stability of self-control decreases, suggesting that selfet@mtess stable over
the long-term. Yun and Walsh (2010) reported correlations for self-control measured

yearly at five waves. They found that the correlation decreased ovemtawe ¢ne and
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two, r =.52; wave one and waves three, four, andrfive .47, .42, and .42,
respectively). Winfree et al. (2006) produced similar findings for self-comeasured
yearly over five waves s = .58, .48, .44, and .44, respectively). Turner and Piquero
(2002) found correlations ranging from .33 to .68 over seven waves of data, with those
measurement periods further apart having correlations with lower magnitudes.

In sum, studies assessing the relative stability of self-control througisehaf
stability coefficients question Gottfredson and Hirschi’s claim thditziduals will
remain within their rank-order position on self-control over time. The resultstirese
studies tend to produce correlations that do not reach the suggested criterion of .60.
Additionally, the few studies that do find coefficients that meet the .60 cutoffddre t
those that have relied on shorter time periods between data points. This may, in turn,
inflate the magnitude of the correlations as study participants are sobjeeasurement
recall.

It is important to note the limitations of using stability coefficients seasing
the relative stability of self-control. Similar to mean-level analy=orrelations are
aggregate measures of stability and, therefore, might conceal individuegmitkés in
stability (Lamiell, 1981; Mroczek, 2007). For example, if a large portion of thpleam
had consistent scores on a measure of self-control, a relatively strofigeoiefvould
be produced even if there were changes for a smaller, yet meaningful rraimbe
individuals within the sample. Another important limitation is that even when self-
control is assessed at more than two time points, the use of correlationshimits t
analyses in that the resulting stability coefficient only represemtslations between

two measurement periods. Thus, correlations do not utilize all the informaticabéeail
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and fail to account for nonlinear developmental patterns (i.e., changes; Mroczek, 2007).
Additionally, correlation coefficients do not account for the possibility thaiethey be
smaller, yet non-trivial, groups of individuals who evince change in developmseif-of
control (Blonigen, 2010; Mroczek, 2007). Thus, inconsistent with Gottfredson and
Hirschi’s claims that self-control is stable for everyone once sajest 8 — 10, it is
possible that for a smaller portion of individuals self-control is not stable. Some
individuals may begin acquiring self-control at a later age, some may deviiopreeol
at a slower rate, and others may actually decrease in self-controlroger ti

Research supporting the identification of distinct developmental patterns in
offending also provides indirect support for the notion that there may be distinct
developmental patterns in the development of self-control. With a few exceptions
(Piquero, Blumstein, Brame, Haapanen, Mulvey, & Nagin, 2001; Sampson & Laub,
2003), most studies tend to find that four different groups exist (Blokland &
Nieuwbeerta, 2005; Chung et al., 2002; D’'Unger et al., 1998; Fergusson et al., 2000;
Laub et al., 1998; Nagin et al., 1995; Nagin & Land, 1993) — non-offending, moderate
offending, adolescent onset, and chronic offending groups. If self-control uaderlie
offending, then it may be possible that developmental patterns in self-contrt#lparal
those found for offending behavior. For example, it is possible that those in the high-
chronic offending group are characterized by persistent low self-cortii@ those in
the non-offending and moderate offending groups are characterizedtwehglaigher,
stable levels of self-control. Accordingly, those in the adolescent onset grauprare

likely characterized by changing levels of self-control. It mayhbethese individuals
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develop self-control later than moderate or low-level offending groups or tsat the
individuals actually decline in self-control during this period.

The invariance of the age crime curve also provides similar support for the notion
that individuals may follow unique developmental patterns in self-control. I€satfol
is as highly related to offending as Gottfredson and Hirschi claim, then it would be
expected that the two would covary. In this sense, it may be that developmeatabkpatt
in self-control parallel the age crime curve. It may also be that urr@jeetbries in self-
control underlie the age-crime curve. For example, those individuals respdosele
large proportion of offending may not begin to develop self-control until late adolescenc
at which point they acquire self-control at a high rate. This would explain theagedne
aggregate measures of offending typically found.

It is important to note that this perspective is contradictory to Gottfredson and
Hirschi's theory. They counter this notion by suggesting that it is not selfot timet
changes, it is the behavior that changes. As previously mentioned, individualsdowes
self-control will always be the lowest within their cohort according totteerly. Those
low on self-control will always be more likely to engage in antisocial beh#vaorthose
high on self-control even as they age. However, the types of behaviors cestaiths
of low self-control will change as individuals age. Therefore, while offendiagedses
for everyone, levels of self-control do not change. The implications of finding groups
that follow unique developmental patterns in self-control would contradict the tiicabre
propositions put forth by Gottfredson and Hirschi.

Research on personality development also provides indirect evidence for the

possibility that not all individuals follow similar patterns in the development 6f sel
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control and that a variety of distinct developmental patterns exist (Blonigen, 2010).
Studies examining the stability of personality traits, some that overlaghveitconcept of
self-control, support this possibility. Roberts, Caspi, and Moffitt (2001) found that while
73% of their sample maintained the same levels of Negative Emotionality;(&lE.,
anger, antagonism, and anxiety), 20% decreased on NEM, and 7% (a small, yet
meaningful portion) of the sample increased their levels of NEM. While Robinsy Frale
Roberts, and Trzesniewski (2001) found that the majority of their sample followed
normative trends in the development of global personality traits (e.g., bigneess,
conscientiousness, and neuroticism) from late adolescence into young adulthpdd] the
identify a small group that decreased on conscientiousness during this period. Johnson,
Hicks, McGue, and lacono (2007), using growth mixture modeling, identified distinct
developmental trajectories for each facet of the Multidimensional Pergonalit
Questionnaire (MPQ; Tellegen, 2006). Most notably, they found three groups for Well-
being: one which remained stable over time, one that started low and increased, and one
that started moderate and decreased. For the measure “Alienation, Agg@esd Harm
Avoidance,” they found four distinct groups; and one group that started high yet decline
at a much faster rate than the other three groups. Similarly, Cote, Treiatay,
Zoccolillo, and Vitaro (2002) found four distinct impulsivity trajectories forragga of
young boys over a span of seven years (i.e., ages 6 — 12). They identified one group that
remained low on impulsivity during this period, another group that remained relatively
higher than the other groups, and two groups that evinced considerable change: one that
began low on impulsivity and increased over time and one than started with moderate

levels of impulsivity and decreased over time. Schaeffer, Petrus, lal®odoska, and
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Kellam (2003) examined trajectories of aggression for youth between thé@ringgh the
seventh grades. They found four distinct developmental patterns that included three
groups that remained relatively stable (low, moderate, and high aggressioayehow
they identified one group that began low and increased to levels of aggression that
surpassed the high-stable aggressive group. While these studies find distinct
developmental trajectories in personality traits related to offendintpsitaiself-control,
they do not directly examine trajectories in self-control.

Only a few studies have examined the possibility that different groupsvfoll
distinct developmental patterns in self-control. For example, Turner and Piquero (2002)
found that males maintained significantly lower levels of self-control coedpa
females over seven waves of data collection. They also found that while White and
minority youths had similar levels of self-control from ages seven to thji#&hites had
significantly higher levels of self-control from ages fifteen to ningtsaggesting that
Whites develop self-control faster than non-Whites. Regarding developmergahpatt
of self-control by gender, Winfree et al. (2006) also found that males scorddtaighy
lower on self-control over the course of five years compared to females.alBbepund
that developmental patterns differed by race. Specifically, they found fificdiA
Americans reported significantly lower levels of self-control than Higgaduring the
second year, that Hispanics had higher scores by the fourth year, and that véhées s
significantly lower on self-control during the last two years comparedrioaf
Americans. While these findings suggest that there are different devel@ppatterns
of self-control for certain groups, they rely on a-priori identified chariaties such as

demographic characteristics (e.g., gender and race) and offendings@étsrmine
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group membership. These studies assume that individuals who are similar ion certa
characteristics share similar developmental trajectories in@alfet. While there may
be both theoretical and empirical bases for expecting individuals associttedigh
groups to have similar life experiences and, thus, share similar tragsatoself-control,
studies taking this approach may overlook similarities and differences in develaprhent
associated with these group characteristics.

Group-based trajectory modeling is a semi-parametric method designed to
identify groups with distinct developmental trajectories without precond@iggons
about what constitutes a group (see e.g., Jones & Nagin, 2007). However, only two
studies have used this technique to identify if there are, in fact, groups of indivithials t
follow distinct developmental patterns in self-control. Both Higgins et al. (2009) and
Hay and Forrest (2006) attempted to identify groups of individuals that follow unique
developmental patterns of self-control using semi-parametric graquhieajectory
modeling. Higgins et al. (2009) assessed the stability of self-control ammatmpaally
representative sample for youth between ages of 12 - 16. Their group-baséatyrajec
analysis identified five separate groups with different developmentattivaijes in self-
control. Specifically, they identified a group that maintained high lefedglf-control
over the five years which was made up of 12% of the sample. They identified another
group that maintained moderate levels of self-control over the study periodate up
35% of the sample and another group that maintained slightly lower mean levels of self-
control that accounted for 13% of the sample. They identified a fourth group that
continued to evince low levels of self-control over the study period that consisted of 23%

of the sample. The within-group and between-group levels of self-control among these
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four groups did not change, suggesting both absolute and relative stability for aymajorit
of the sample (83%). However, one group consisting of 17% of the sample was
identified that started with high levels of self-control and graduallyedsed in their
levels self-control over the five waves. The identification of this group steghtsat
self-control is not stable for a small, yet meaningful group of individualaddiition to
identifying trajectories of self-control they also identified trayeets of violent
victimization. They identified three trajectory groups for violent victation: one that
showed no victimization, one with modest levels of victimization, and one that showed a
sharp increase in victimization around the age of 14. They then linked trajectories of
self-control to trajectories a victimization. The results revealed aciaisn between
trajectories of self-control and trajectories of victimization. dsviound that those
groups follow high trajectories of self-control were more likely to be in thectay that
evinced no victimization. Accordingly, those that were identified as following
trajectories of low levels of self-control were more likely to follogjectories marked by
some degree of victimization.

In their trajectory analysis, Hay and Forrest (2006) identified eight gneitips
different trajectories in self-control. Four of the eight groups were ciieaizzed by
stability: a very high-stable group (12%); a high stable group (42%Edum-stable
group (26%); and a low-stable group (4%). However, they also identified four groups
that were marked by change. One group started low on self-control and gradually
increased over time (i.e., low-increasing group) and accounted for 5% of the sampl
Two groups showed decreasing levels of self-control over time: one that started high on

self-control and one that started with moderate levels of self-control arehdedrover
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time (i.e., high-decreasing and medium-decreasing, respectively) @nshéed for 1%
and 9% of the sample, respectively. Finally, they identified a group who followed a
curvilinear trajectory, starting low and continuing to decrease but then showed an
increase near the end of the time period; this group accounting for 1% of the.sample
Based on these findings, they concluded that self-control is stable for aynafjor
individuals (84%). However, they identified a smaller, yet sizeable group efdodls
for which self-control was not stable in the absolute or relative sense. Two of the groups
evinced within-group increases in self-control over time. While it is not coetpldear
from the theory if absolute increases contradict its propositions regardaidystavo
groups were identified as having within-group losses in self-control. Thisifinsliat
odds with Gottfredson and Hirschi’s theory as they clearly state thatoseibl cannot
be lost. Also, they found that some of the group trajectories intersected witlssedr
many of the other group trajectories. They interpreted this as showingith@agsoups’
trajectories change enough to alter their rank-order position, questioniraigatineer
stability of self-control.

In addition to identifying trajectories of self-control, they also erandhif
changes in parenting continued to influence levels of self-control past age3 @sing
hierarchical linear modeling. They found that changes in parenting accountathfor w
individual changes in self-control such that increases in the quality of pare rstirtgige
in increases in self-control and decreases in the quality of parentingmgsultiecreases
in self-control. They interpreted these findings as suggesting that shamugrenting

are responsible for rank-order changes in levels of self-control.
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The findings between these two studies are consistent in that they both find
similar proportions of their samples to be marked by both stability and change in sel
control (approximately 85% and 15%, respectively). Alternatively, the numbeoqig
identified in each of these studies is different, with Higgins et al. (2009) igiegtiive
groups and Hay and Forrest (2006) identifying 8 groups. These differences in the
number of groups may be a function of the sample size, with the former study k&lyin
a smaller sample siza € 408) and the latter using a larger sample sizeJ,793).

Also, while both studies identify groups that evince decreases in self-contraljregfat
odds with Gottfredson and Hirschi, only in one of these studies were groups edentifi
that were marked by increases in self-control (Hay & Forrest, 2006).

It is important that these studies be replicated and extended. In additienfactt
that these are the only two existing studies that attempt to identify uniguepieeatal
trajectories, there is a need for replication of these findings among rdifeample in
an attempt to reconcile some of the inconsistencies. While both found similar
proportions of their samples were stable (or not), the number of groups differed. Thus,
replicating these studies should provide greater clarity. There is aéssdor research
that expands upon those of the prior two studies. While Hay and Forrest (2006) did
examine if parenting accounted for changes in self-control, they did not dinektly
parenting to the trajectories of self-control that they identified. &elses needed that
not only examines if parenting distinguishes trajectories of self-control,dmuif @ither
competing factors distinguish trajectory groups of self-control. Currehdgg is no
information available that begins to address why there are differentdragsct The

general theory does not suggest different groups will be identified. Thus, there are
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theoretical insights that can be gleaned. Unfortunately, there arecaésmpirical
studies that examine factors associated with group membership. Thesethaps i
literature need to be filled. If factors are found that differentiate bettineedifferent
trajectories, it might shed light on distinct etiological or developmenthiyaats. This,
in turn, can be used to refine theory, but also scientifically-inform prevention and
intervention strategies.

A summary of theempirical status of self-control theory. Many of the
propositions contained within Gottfredson and Hirschi’s theory have not received
consistent empirical support and suggest the validity of many of their claimh$aiee
reconsidered. Their claim that self-control is the sole factor in expdpantisocial
behavior has generally been rejected, with several studies finding that otretitiaé
constructs continue to explain a significant amount of variance in antisocial ogtcome
This is not to dismiss the fact that low self-control continues to have a sagmiéffect
on antisocial behavior; in several cases its effect is stronger than @bestital factors
(Pratt & Cullen, 2000). A modification of Gottfredson and Hirschi’s theory mauyimre
incorporating how low self-control interacts with other variables to betteaiexpl
antisocial behavior.

Gottfredson and Hirschi also suggest that parenting, and to some extent schools,
are the socializing agents responsible for the development of self-coraimmiing that
self-control will completely mediate the association between parefirsghool) and
antisocial behavior. However, much of the literature finds that low selfaiates not
fully mediate the relationship between parenting and antisocial behavioany cases

parenting continues to exert a direct effect on antisocial behavior beyond tie effe
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self-control, a finding that is inconsistent with Gottfredson and Hirschi'siclai
Additionally, in studies that do find a relationship between parenting and self-¢ctimérol
association tends to be modest and other factors are identified as beingrtrpotsa
development. Thus, parenting appears not to be the only socializing agent that
contributes to the development of self-control. Other sources of socializagidraex
direct effect on self-control such as peer association or biological fastaits structural
factors such as neighborhood context and socioeconomic status may work indirectly
through parenting to influence one’s level of self-control. In this case, the piroposf
the theory as they are currently stated should be reconsidered to inetposat
empirically-validated factors that influence the formation and developmeetfof
control.

A reformulation may also be necessary for the stability hypothesitheAs
previous review of the literature shows, self-control is stable for most indigidual
However, there are also findings that suggest it is not stable for everyoneindinig f
may likely be due to the fact that not everyone follows the same developmersal patt
and the theory should account for this possibility. While it may be that most individuals
follow normative developmental patterns in self-control, other individuals may follow
unique developmental patterns. For example, some may begin to develop self-control in
later developmental stages only at a much higher rate, while others may bkgirata
slower rates.

This line of reasoning is in line with theoretical explanations of patterns in
offending such as that put forth by Moffitt (1993). Moffitt’s taxonomy of offending

behavior describes two groups with distinct developmental patterns in offending:
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adolescent-limited (ALs) and life-course persistent (LCPs) offenddrs.d&scribes the
ALs as having normative offending patterns, engaging in antisocial beldaving
adolescence and then quickly desisting in adulthood. Alternatively, the LCRs begi
engaging in antisocial behavior very early in development and persisting intoocediilt
Moffitt also suggests that the offending patterns in each of these groupstimas dis
etiologies, with the ALs explained by peer influence and social mimicrigie LCPs
are characterized as having neurological deficits and poor executivehingti
Moffitt's taxonomy offers an explanation of distinct patterns in offending that lieder
aggregate patterns such as that depicted in the age-crime curve. Applynigra s
approach to the development of self-control may help to identify and explain distinct
developmental patterns in self-control that underlie aggregate patterns weltspaeent.
This approach would provide a more precise and thorough explanation for its
development across all individuals, even those who do not follow normative patterns in
its development.

Factor s distinguishing developmental patterns of self-control. While no
studies have identified whether certain factors can differentiate bethsect
developmental trajectories in self-control, research identifying fmthat differentiate
between distinct developmental trajectories in offending provides indirect sdigpor
those factors that may be important. For example, Nagin (1999) found that individuals
identified as having persistent offending trajectories (i.e., chronic offénslers more
likely to come from low-income households, have experienced poor parenting, and to
have parents with criminal histories. Fergusson et al. (2000) found that individuals wit

distinct developmental trajectories in offending (i.e., non-offending, moderate,
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adolescence-limited, and chronic offending groups) had differential leMeiby
dysfunction (e.g., parental criminality, alcohol, and drug use), social disageaatad
deviant peer associations. Fergusson et al. (2002) also found that parentaliriminal
gender, and parental conflict were associated with being in the chronic offegrdup
compared to other offending trajectories. Weisner and Capaldi (2003) found that those
who were classified as being chronic were more likely to have poor parentingredmpa
to those in the non-offending or rare-offending groups. They also found that those
identified as having decreasing offending trajectories were le$g fikassociate with
delinquent peers than those in the chronic offending groups. Finally, Chung et al. (2002)
found that those youth with desisting trajectories in offending are more lkely t
experience better parenting, less family conflict, higher levels of schaahitment and
attachment, and have fewer delinquent peers compared to those with increasutiggffen
trajectories.

Research has also identified several factors responsible for the devalgbime
self-control, including parenting (e.g., Finkenauer et al., 2005; Gibbs et al., 2003; 1998;
Hay, 2001; Morris et al., 2007; Perrone et al., 2004; Unnever et al., 2003; Unnever et al.,
2006; Vazsonyi & Belliston, 2007), school (Beaver et al., 2008; Burt et al., 2006;
Meldrum, 2008; Turner et al., 2005), neighborhood context (Gibson et al., 2010; Pratt et
al., 2004; Turner et al., 2005; Teasdale & Silver, 2009), peer association (Burt et al.,
2006; Meldrum, 2008), and biological factors (e.g., Beaver et al., 2009a; Boutwell &
Beaver, 2010; Nofziger, 2008; Wright & Beaver, 2005; Wright et al., 2008). Itis
possible that these factors identified as important in the development of sedi-cwey

also be associated with the unique trajectories that individuals follow and, i) a
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differentiate among distinct developmental patterns. However, researgéthas
directly examine if certain factors are able to distinguish betwetareaht developmental
trajectories of self-control. While Hay and Forrest (2006) did identifyndisti
developmental trajectories in self-control and separately found that inciegsaenting
resulted in subsequent increases in self-control, they did not examine if pacenitithg
distinguish among the developmental trajectories that they identifiediirsémeple.

Together, findings from these studies suggest that factors important in
distinguishing developmental trajectories in offending such as parentattenestecs,
parenting style, school socialization, and delinquent peer association age trthlose
that have been found to be responsible for the development of self-control. Thus, itis
possible that these factors are also able to distinguish among different desmlgipm
trajectories in self-control; however, studies have yet to directly iexaifrthese risk
factors are associated with having a certain developmental trajets®ly-oontrol.

Only two studies have attempted to identify unique developmental trajectories of
self-control (Hay & Forrest, 2006; Higgins et al., 2009). These two studies suwgest t
for a majority of their samples self-control was stable; however both iddrgifeeips
marked by change. The proportion of those for which self-control was identified as not
stable were similar between these two studies. However, the number of gratifiedde
and the patterns for which those groups followed were not similar betweenvtbese t
studies. Therefore, replication of these studies with a different sampleessaey to
confirm those findings that were consistent between these two studies| as toel

reconcile some the inconsistent findings. Research is also needed that expands upon the
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previous two studies by identifying if factors are directly relatecetelbpment
trajectories of self-control.

The empirical evidence regarding many of the propositions of self-camaiyt
suggest a need for its reformulation. Similarly, research on the sthiytibthesis
suggests that while it is stable for a majority of individuals it is not stabkevkeryone,
and point toward the possibility that some individuals follow unique developmental
trajectories even beyond the ages 8 - 10. This finding is at odds with Gottfredson and
Hirschi’s claim that self-control is stable for everyone once it is setret@dveryone will
follow the same developmental pattern. This, in turn, suggests a need for modsicati
to this portion of the theory as well. Given that only two studies have directly re@mi
this (Hay & Forrest; Higgins et al., 2009), more research is needed thatreotifair
findings and provides direction for the modifications that are needed. This requires
replication as well as expansion. Replication of these studies can provide canfidenc
the necessary modifications, and identification of risk factors that distingnigue
trajectories of self-control can provide insight into the underlying causesaie

developmental trajectories.
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CHAPTER 3:

METHODS

Data Collection Procedures

The data used in the current study were taken from the Rural Substance Abuse
and Violence Project (RSVP; NIDA Grant DA-11317). The RSVP was a longitudinal
study in which data were collected from a large sample of youth from middle Semabl
high schools located in the state of Kentucky. The RSVP study was designedd colle
individual and contextual data about study participants known to influence criminal
offending, victimization, and substance abuse. The RSVP used a multi-staj@gam
technique to select study participants. Based on population-based strata, 30 counties
located within the state of Kentucky were randomly selected with ruralieswover
sampled in order to ensure representativeness. In order to be consideredgamnncl
schools had to be public and includegtaders.

Schools within each county were systematically selected to partiaipatder to
represent both urban and rural areas. Within the 30 counties, 74 middle schools were
eligible and asked to participate in the study. Of the 74 schools that were sampled, 9
declined to take part leaving a total of 65 middle schools from wiilgratle students
were recruited to participate. At the start of data collection there avirtal of 9,488"%
graders within these schools who were recruited for participation. Sinstuthedesign

was longitudinal and students were to be followed over multiple waves of datadion]lec

www.manaraa.com



54

it was necessary to be able to identify youth who participated in the studyusBeca
unique identifiers were used to track students over the four waves, it was rdxyuined
Institutional Review Board that active consent be obtained from the parenesitaPa
consent was obtained by mailing consent forms to the homes of parents. Pareml conse
was obtained for 4,102 (43%) of the students. Data was collected from multiple sources
(i.e., students, teachers, and principals) for those students for which parental wassent
granted. The survey was administered over four waves of data collection bggmnin
2001 when students were in tHegtade and ending in 2004 when they were in tife 10
grade. Over the entire four years of data collection there wassablee completed
survey for 3,976 of the participants; however, at each consecutive wave beginning with
the first there were 3,692, 3,638, 3,050, and 3,040 completed surveys, respectively.
Participants

In the current study only those individuals who had data on self-control at three
time points were included in the analyses. Of the 3,976 individuals who had at least one
completed survey, 727 (18%) had self-control measurements for only two or fewer time
points with valid data on self-control and were therefore omitted from the esalyis
resulted in a final sample size of 3,249 individuals who had data on self-control for at
least three time points. Of those 3,249 individuals included in the final sample, 159
(4.9%) are African American, 2791 (85.9%) are White, 59 (1.8%) are mixed race (Black
and White), 16 (0.5%) are Native American, 16 (0.5%) are Asian American, 46 (1.4%)
reported being “other”, and 162 (5%) has missing information on race. A slighttgnajori

of the sample was female (n = 1655; 51%) compared to males (n = 1431, 44%). The
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racial and gender makeup of the final sample of the current study are consittemtd
representative of the Kentucky public school system as reported for the 2061820 s
year

(http://www.education.ky.gov/IKDE/HomePageRepository/News+Room/Kentliakys

ation+Facts.htm

Table 1 reports the descriptive statistics for these individuals on all variable
included in the current study. A small proportion of the sample reported that one of
theirparents had ever been arrested. Although the maximum and minimum for age
suggest a wider range of ages at each grade, only a small proportion ofutluialsli
fell outside of the typical age range at each grade. For example, i ghade there
were ten 12 year-olds, seventy-one 15 year-olds, two 16 year-olds, two 17 yeareblds, an
one 19 year-old. The majority of the sample (n = 3163; 97%) reported being either 13 or
14 at grade 7. Also reported in Table 1 are the mean levels of self-control for the sampl
at each grade which suggest that self-control is fairly stable acrosaithiame points
(see discussion below).

Mean levels of types of mother parenting (attachment and supervision) are on the
higher end of the continuum with values clustering around the mean. Table 1 also
suggests that father parenting, on average, is at the lower end of the potegdiand
the standard deviations suggest that there is considerable variation in the level of
parenting by the father reported in the sample. Also, on average, participantscfpeare
report levels of both school commitment and belief in the school rules that&al ¢b
the upper range of the scale. Finally, mean levels of peer delinquency areactbse

scale minimum.
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Table 1. Descriptive statistics for study variables
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Valid n Mean S.D. Minimum Maximum

Minority 3087 .10 0.29 0 1
Female 3086 .54 0.50 0 1
Parental Crime 3027 21 0.41 0 1
Age

Grade 7 3249 13.39 0.56 12 19

Grade 8 3249 14.39 0.56 13 20

Grade 9 3249 15.39 0.56 14 21

Grade 10 3249 16.39 0.56 15 22
Self-Control

Grade 7 3038 31.51 6.76 10 40

Grade 8 3171 31.50 6.86 10 40

Grade 9 2943 32.77 6.72 10 40

Grade 10 2940 32.75 6.85 10 40
Parenting

Mother

Attachment 3073 18.98 4.41 3 25
Supervision 3072 17.45 3.06 4 20

Father 3007 36.71 10.45 1 50
School Bonds

Commitment 3072 16.41 2.97 3 20

Rules 3089 20.11 4.43 4 28
Deviant Peers 2476 1.47 2.50 0 12
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Comparisons were made between those individuals who were excluded from

subsequent analyses to those who were retained based on having a measure of self-
control for at least three waves of data on all variables included in the analyse
According to these analyses, those who were excluded were more likely toehe mal
v*(1,N = 3,678) = 0.06p <.001,p = .06; more likely to be Whitg?(1,N = 3,676) =
30.60,p <.001,p =.09; and less likely to have a parent who had been to jail or prison,
v*(1,N = 3,586) = 53.97p <.001,¢ = -.12. Those who were excluded also had
significantly lower mother attachmeni3656) = -6.15p < .001,d = -.20; mother
supervision}(3655) = -5.97p < .001,d = -.20; father parenting,(3576) = -7.37p <
.001,d = -.25; school commitment(3688) = -6.07p < .001,d = -.20; and belief in
school rulest (3672) = -5.56p = .003,d = -.18. Also, those excluded reported that their
peers engaged in significantly more delinquency than those who were in the sample
(2926) = 2.43p = .003,d = .09. As would be expected, it was also found that those who
were missing more than one wave of data on self-control had significantlylexeés of
self-control measured during th8 gradet (3569) = -6.69p < .001,d = -.22. Because
these differences in key variables were found between those included in thesnalys
those that were not, there is the potential for systematic attrition. $p#gjfthese
comparisons suggest the possibility that individuals discontinued their participatéon
result of low self-control. Therefore, the current analyses may be ovesesping those
with higher levels of self-control and under-representing those with lowerasslol, as
well as those with more risk factors (e.g., poor parenting and deviant peer amspciati

is important to take these differences and the potential for sampling bia®unawhen
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interpreting the results from the current study. Yet, it should also be noted thif¢the e
sizes reported above are rather small.
Measures: Dependent Variable

Self-control. A 10-item measure of self-control was developed for use in the
current study. The items used to represent self-control were selasttidn face
validity and assess the extent that respondents are able to control their owarl{ehgvyi
When | am angry, | lose control over my actjoasd focus or pay attention (e.hittle
things or distractions/interruptions throw me)o#specially when such behavior would
be most important (e.d.have difficulty remaining seated at schosge Appendix A for
a complete list of items). Response sets for items were based on fourikerhstales
(1 = never true — 4 = always true). Each item was reverse coded and aftatahtsel
score was produced by summing all the items at each wave. Thus, higher scores
represent higher levels of self-control. The 10 items measured at eaclverav&ubject
to a principal components analysis. Observation of the component loadings and scree
plot identified a one factor solution at waves one, two, and three. Wave four revealed
two factors due to a few items double loading; however, the scree plot suggeséed that
one-factor solution best fit the data. The items at each wave were alsd Bubjec
reliability analysis revealing excellent internal consisterpkias ranging from .89 - .92.
A visual inspection of the distribution of scores on the self-control measure appeared t
resemble a normal distribution with some clustering at the minimum and arschater
at the maximum end of the scale. This is important for specifying the corded m
trajectory analysis (see below).

M easures; Risk Factors

www.manaraa.com



59

Data on several theoretically and empirically relevant variablescteled in the
analyses. Information on all risk factors were collected at wave aheugh it is
important to note the specific terminology used (see Appendix A for a complett lis
items on scales for risk factors). For example, although the wording of items on
parenting (e.gMy mother/father seems to understandandMy mother/father knows
where | am when | am away from hgraad school bonds (e.geyeryone knows what
the school rules arandThe school rules are strictly enforgeate asked about in the
present tense, they actually measure what has occurred in the past. @thenore
clearly referenced past events. For example, items inquiring about deviant peer
association use past tense (elhinking about your closest friends — How many of them
have done any of the following things in the present school year? — sold marijuana or
other drug$ and one item inquires about parental criminality, and whether this has
occurred at any time in the past. This suggests that such an event occurred pwer to wa
1 data collection (see appendix for scale items). After the identificatioajettories of
self-control, these variables are included in a multinomial logistressgn analysis in
order to examine if they are more or less prevalent for certain groups.

Par enting. Both mother parenting and father parenting were measured at wave
one in the current study. Both sources of parenting were measured based on 10 items in
which individuals responded to questions about their mother’s/father’s parentag styl
using a 5-point Likert scale (1 = never — 5 = always). Responses were sumitetgor
reflecting mother and father parenting to yield overall mother parentohg\arall father
parenting with higher scores indicative of better parenting. Items onaleerstiect

Gottfredson and Hirschi’s (1990) notion of monitoring/supervision (glyg.,
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mother/father knows where | am when | am away from home; My mother/father knows
who | am with when | am away from hgme

While the measures used in the current analyses do not directly assess par
ability to recognize bad behavior or discipline, these can be inferred from response
items about monitoring/discipline. For example, the omission of the recognitioarglem
has been addressed before (see Gibbs et al.; 1998; Hay, 2001) suggestingrisat pare
who are likely to supervise and monitor their children are also likely to recognize bad
behavior and respond to it using discipline. Thus, the omission of these elements is not
as problematic as originally thought. Additionally, both parenting scales inttunde
measuring parental attachment (eMy, mother/father makes me feel wanted; | share my
thoughts and feelings with my mother/fajheilthough Gottfredson and Hirschi suggest
that parental attachment does not need to be represented in measures of pareating si
attachment is implied when parents successfully carry out the other thrperents, it
has been found that measures of parenting that included attachment explain additional
variance in self-control compared to measures that strictly follow the mogitori
recognition, and discipline model (see e.g., Hay, 2001; Perrone et al., 2004).

Items reflecting mother parenting and father parenting were eacletsiabje
principal components analysis with varimax rotation. Observation of the faattings
and scree plot for the items from the mother scale revealed a two-factburs with
one factor representing supervision (4 items) and the other represetaaigreent (6
items), while the father scale revealed a single-factor structued ten items. Thus,

there are two scales assessing mother supervision and attachment and one father
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parenting scale. Items for both mother and father parenting measuresl gjumae
internal consistencyu(s = .86 and .93, respectively).

Delinquent peer association. Delinquent peer association was based on items
asking respondents to indicate the number of their friends that had engaged in 12 specifi
types of delinquency. Items included acts from smoked marijuana to having pihysica
attacked someone (example: punched, slapped, kicked) and for each item respondents
were askedThinking of your closedtiends — How many of them have done any of the
following things in the present school yeaEach item was binary coded so that
responses indicating that none of their friends had engaged in any specibf type
behavior were coded as “0” and those indicating that one or more of their friende@nga
any specific type of behavior were coded as “1”. These items were tin@mesiLito
obtain a variety of peer delinquency scale where higher scores are ualafatiore
variety in peer delinquency.

School bonding. School bonding was measured by 12 items in which respondents
answer questions about their school based on a 4-point Likert scale (1 = stronglgelis
— 4 = strongly agree). In addition, items included in the measure of school sticaliz
also capture the extent to which students feel committed to school. The 12 items wer
then subject to principal components analysis using varimax rotation. The factor
loadings and scree plot identified two distinct components. Specifically, one camhpone
was identified that represented one’s “belief in school rules” and was cenhpfig
items (e.g.Everyone knows what the school rules,; dieachers keep order in the
classroomThe school rules are strictly enforgedThe other component was comprised

of 5 items that captured “school commitment” (el.gare a lot what my teachers think of

www.manaraa.com



62
me; Getting an education is important to)mé&he two school bonding scales evinced
good reliability ¢'s = .77 and .69, respectively).

Parental crime. In order to account for the intergenerational transmission of
criminality, the current study also includes a measure of parental criespoRdents
were asked about if either one of their parents had ever been in jail or prisoag10=y
no).

Control variables. Individuals in the current study were asked to indicate their
race and gender. Gender was binary coded (1 = male, 0 = female). In ordensemeas
race, individuals were asked to identify themselves as one of the followingardri
American, Asian-American, Native-American, White, White and Black, or Other
Responses were then recoded into a binary outcome of White (1) or minority (0). Both
race and gender are associated with levels self-control (Gottfr&ddoschi, 1990) and,

thus, it is necessary to statistically control for them.
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CHAPTER 4:

ANALYTIC PLAN

In the current study, several steps were taken to test the stability hsipatbiag
both traditional and a more contemporary method for examining the stabilitytsf trai
First, mean-level differences in levels of self-control across tumre examined in order
to test the absolute stability of self-control. Second, rank-order, tiveettiability of
self-control was examined using correlational analyses. The rasutt$bth of these
analyses allowed for a comparison between the stability of selfetéotind in the
current sample and that found in previous studies. Third, after assessinty sisiig
more traditional methods, the current study applied group-based trajectdejimy in
order to identify relatively homogenous groups that follow distinct patterhgin t
development of self-control and assess the extent that more traditional metsbdbien
identification of such groups. The fourth step examined if there were meareddés
across groups on the relevant risk factors. Finally, in order to account for the unique
effects of the risk factors in accounting for group membership, mean difésrendsk
factors across groups were examined and a multinomial logistic regresss
conducted in order to assess the unique association between risk factors and group
membership.

In sum, the following analyses were conducted in this specific order:

1.) Mean-level differences in self-control across all waves.
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2.) Stability coefficients were examined for self-control measureddct eave
with each other wave.

3.) Group trajectories of developmental patterns of self-control across tiree wer
examined.

4.) Mean differences in risk factors across groups identified in trajectory
modeling were assessed.

5.) The unique ability of each risk factor in distinguishing among groups was

examined.

Assessing Absolute Stability

In order to discover if there are absolute changes in the level of self-dontrol
the entire sample, the means of self-control were computed at each waveonatgijta
repeated-measure ANOVA was conducted in order to examine if, on average,
individuals’ levels of self-control varies significantly across the fouwresaSpecifically,
the within-factor is age at each of the four waves of data collection andpiedaat
variable is level of self-control measured at each age. According toetbigy/ t it is
expected that mean levels of self-control will remain constant. A signifigsméase or
increase in mean-levels of self-control would contradict the theory.
Assessing Relative Stability

Stability coefficients were examined in order to assess the extesethaontrol
is relatively stable over time. Spearman rank-order correlationscakndated between
self-control measured at each wave. Stability coefficients reaching 6@her have
typically been considered to represent a high degree of stability (CddtaC&ae, 1988).

Correlations found to be equal to or greater than .60 would support the theory, suggesting
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a high degree of relative or rank-ordered stability. Correlations lass@bavould
contradict the theory, suggesting that self-control is not relativelyestabéveryone and
that, for some individuals, self-control changes enough to alter the rank-ordiempug.
I dentification of Developmental Trajectories

While mean-level analyses and stability coefficients are informegiyarding the
stability of traits, both are limited in their ability to identify unique depeiental
patterns. More importantly, traditional methods of assessing stability ovehi@ok t
possibility that there are homogenous subgroups of individuals that share sittdarspa
in development. In order to identify such groups with distinct trajectories in the
development of self-control, the current study employed semi-parametup-gased
trajectory modeling. Group-based trajectory modeling enables the idditifich
homogenous clusters of individuals with similar developmental patterns (Nagir), 2005

Background on group-based trajectory modeling. Two more common
methods used to examine developmental trajectories — hierarchical modeliateand |
growth curve analysis — are similar to group-based trajectory modelihgtialk three
can specify the shape of developmental trajectories as a function of age (1999;
Nagin & Tremblay, 1999). However, group-based trajectory modeling difféveoi
important ways. First, both hierarchical modeling and latent growth-curiysesna
assume that individuals within the population follow the same general pattern of
development (i.e., trajectories are continuously distributed) and are, therefore]lnot w
suited for identifying groups that have unique developmental patterns. Altempativel
group-based trajectory modeling does not make this assumption and, instead, takes a

multinomial modeling approach and assumes that there are groups of individuals that
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follow relatively similar patterns of development within the population. Second,-group
based trajectory analysis does not relyadrhoc,subjective identification of groups.
Group-based trajectory modeling provigesterioriindices that can be used to
determine the identification of groups and the precision of group membership. Other
methods require that groups be identified prior to trajectory identificaticadlsadely on
subjective classification schemes (Nagin, 1999; Nagin & Tremblay, 1999). Thup; gr
based trajectory modeling is the most ideal method for identifying groupslistinct
trajectories of development.

The current study utilizes the TRAJ procedure (PROC TRAJ) in SAS which is
designed to estimate developmental trajectories using data cob¢ctedtiple waves
(Jones, Nagin, & Roeder, 2001). There are several steps for estimating moésin P
TRAJ. First, the procedure allows the user to model trajectories for outcossesdra
three different distributions — count, binary, and psychometric data. The user must
indicate which distribution would be best for modeling their specific outcome. The
censored normal distribution is ideal for modeling outcomes based on psychometric
scales that have finite ranges of possible scores with clusteringingatrthe scale
minimum and maximum. The Poisson distribution is ideal for count data in which values
are censored at zero, while the binary logit is specified for data with g lbmiEome
(Jones et al., 2001; Nagin, 1999; Nagin & Tremblay, 1999). The current analysis
specifies a model based on a censored normal distribution. This decision veasgjmase
visual inspection of the distribution of the outcome measure (see description of self-

control in measures section above).
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The next step in the analysis is to identify the best-fitting model. This ishyone
specifying separate models, each with a different number of groups. Within eaeleof t
different models (i.e., number of groups specified) the shape of eachgyt@jectory is
identified. This is an iterative process in which the user specifies an(paignomial)
for each group and observes the parameter estimates to identify thétingstrfijectory
shape for each group. The PROC TRAJ procedure allows the user to specify up to third-
order polynomials for time (Jones et al., 2001). Each group’s trajectory can take on a
constant or flat shape specified by a zero-order polynomial, a lineatdrgjspecified
as a first degree polynomial, a curvilinear shape specified by an second oydenpal,
or a cubic shape specified by a third degree polynomial. Using Nagin's (2006aetppr
the group that was specified as having the highest order polynomial to chaeatte
shape of that groups trajectory that did not reach statistical sigdi¢aa.p > .05) was
adjusted (i.e., reduced). For example, if a group was specified as having a cubi
trajectory shape and another was specified as having a linear trajsttosither had
significant parameter estimates, only the group specified as having ashap& would
be adjusted. After the order for that group was adjusted the model was dstimiated
and this process was continued until a model was specified in which all of the groups’
trajectory shapes were identified as being significant (i.e., timerfted” model).

Once the best-fitting model for each different number of groups specified w
identifiedthe Bayesian Information Criterion (BIC) was used to comphieh of these
models most accurately represented the data. Although the BIC providesdivebje
statistical approach to model selection, it is not always useful for sgj¢bt best model

and more subjective means of model selection are necessary (Nagin, 2005). As Nagin
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(2005) points out, in model selection a balance is needed between objective approaches
that favor parsimony and subjective interpretation that weigh the substae@weng of
the groups identified. The BIC identifies the correct model when it is nieeghi.e.,
less negative) and also rewards models that include fewer parametemnsifileer of
groups).

The PROC TRAJ procedure also provides a metric for evaluating the precision of
group membership — the posterior probabilities — which can be used to determine the
probability that an individual belongs to each group. It has been recommended that the
mean of these probabilities fall above .70 (Nagin, 2005) indicating that, on average,
individuals with in that group have a .70 probability of actually following that ti@jgct

Statistical Formulas. The formulas presented below are those for modeling
outcomes with censored normal (CNORM) distributions using group-baseddrajec
modeling and determining model fit. This is done in order to provide a statistical
supplement to the conceptual basis for such models. In a model assuming a quadratic
relationship between age and the outcome variable for individuadje at timégiven

their membership in groypthe formula is:

y.t*j = ﬂjo + ﬂlegat + ﬂjz Agezit + &it 1)
whereﬂjo,,_zare the parameters that determine the shape of the trajectory of each group
and, thus, are not free to vary across groups allowing each group to follow different
trajectories. Ageis the age of individualat timet and Agé; is their age squared at
timet andgj is the error term which is assumed to be normally distributed within the

population. In the CNORM modgl” is a latent variable that can be thought of as a
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measure of the potential for engaging in some behavior (e.g., manifestdtionsself-
control).

The BIC and the posterior probabilities are common indices used for model
selection the equations for each are presented below. The equation for cal¢héati
BIC is:

BIC =log() — 0.5*logf)*(k) 2)
whereL is the maximized likelihood for the modalis the sample size, aikds the
number of parameters in the equation. Thus, multiplyinig ignalizes models with
more parameters.

Calculation of the posterior probability that individuals belong to a certain group

can be calculated by using the following equation:

S __ Pilpm;
PUIN) = X P(Yili)m; ©)

WhereY; is a vector of individual's measured behavior at each time peripdnd
P(j|Y;) is the estimated probability that individuddelongs in group, givenY;. Because
it is impossible to calculate(j|Y;) from parameter estimates, it's value is estimated from

P(Y;]j), which represents the probability that individualtsehavior would have been

observed given membership in grquplso, f[j is the estimated proportion of the

population in group. BecauseP (Y;|j) will inherently be inflated for larger sized groups,

these values are weighted ﬁiy. The mean oP(j|Y;) can provide a useful tool for

identifying the optimal model (i.e., >.70).

Developmental trajectories of self-control
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The method and procedures described above were used to identify developmental
trajectories of self-control. Specifically, self-control is meagateeach wave of data
collection and were modeled as a function of the individuals’ grade at each have
reasons described above, the model was specified as a censored normalatstribut
Selection of the order of each group’s trajectory that best representsahe idédrmed
by the statistical comparison of the parameters of each model specifiet! as the
theoretical basis. The approach taken in the current study, began with the dridbest
possible (i.e., cubic) and to adjusted or “trimmed” the order for those grouscin thie
parameter estimates were not significant. Subsequent models arspttified by
increasing the number of groups and trimming the model until the BIC wamined.

In order to ensure that the best fitting model is chosen, the posterior prasabilit
were also examined. The posterior probabilities provide an index of the prokthlaility
each individual belongs to each group — the higher the probability the more confident one
can be that an individual’s trajectory has been correctly identified — arubaased to
classify individuals into a certain group (i.e., the one for which they have the highest
probability of belonging). Therefore, a high mean posterior probability & gaup is
a good indicator that the model specified best fits the data. Nagin (2005) recommends
that the mean posterior probabilities be at least .70, in order to ensure gantgnoup
membership.

A trajectory model that identifies only one group or several groups that have the
same stable pattern in their development would provide support for self-control theory.
In the context of examining aggregate levels of self-control over time, the tlveahy

be supported if several groups were identified that underlie and parallel rsizdn-level
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pattern of self-control. On the other hand, if distinct developmental patterns in self-
control that evince change are identified or if a single trajectory#@ines or increases
in self-control over time is identified, then this would be inconsistent with the theory
I dentification of Risk Factors

Once the final, best-fitting model for identifying developmental pagter self-
control was identified, the group assignment for each individual (i.e., the grough&vith t
highest probability of membership for each individual) was identified. This alléove
the creation of a variable that reflects each individual's group assignmeatt wés then
used in subsequent analyses. First, an ANOVA was conducted examining mean
differences for each of the risk factors across the group assignmebtezaii&en, a
sequence of multinomial logistic regression models (MLOGITs) was ctediusing
STATA 11.0 software in order to examine the unique contribution of each risk factor in
distinguishing group membership. Robust standard errors were used in these models in
order to account for the possibility of clustering by school. First, demogreahables
(i.e., gender and race) were included in the model. Second, theoretically andainpiri
relevant risk factors (i.e., parental characteristics, school bonds, andgeaaton)
were included in the model.

The MLOGIT was also computed while accounting for the clustering af dat
within schools by adjusting the standard errors. Clustering refers to the notion tha
individuals within a specific context may be more similar to one another than ety ar
individuals in other contexts. To the extent this occurs, standard errors aezliafia
can lead to inaccurate tests of statistical significance. Becausgluads in the current

data are nested within schools, a clustering effect may occur for tiitbge tive same
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schools. To ensure this did not occur in the present analyses, robust standard exrors wer
employed. Such an approach takes into account the nested nature of the data and allows
for more accurate and proper inferences.

One issue with examining differences in risk-factors across grotgvstss
groups have been identified (i.e., the “classify-analyze” approach) is thasihdbe
account for the fact that there is uncertainty in group membership and can compound the
reification problem (Nagin, 2005). Specifically, reification refers to tha ttat
identified groups actually exist and the individuals within those groups follow their
respective trajectory lock-in-step. Assigning individuals to disgebups in order to
conduct further analyses assumes that the trajectory analysis hagedgadentified the
trajectory group to which each individual belongs. In actuality, the gidepsfied in
the trajectory analysis are only statistical approximations otyedowever, Roeder,

Lynch, and Nagin (1999) suggest that this is not as problematic when the mean posterior
probabilities are high enough (i.e.,70). Thus, the mean poster-probabilities were
observed to ensure confidence in group membership and to justify including the
identified groups as outcomes in subsequent analyses.

Because Gottfredson and Hirschi do not make claims about the number or nature
of groups that would be identified, linking risk factors to trajectories self-castrol
exploratory. However, general predictions based on their theoretical camisge made
regarding the risk factors. Because Gottfredson and Hirschi suggest #mdingaand to
some extent school socialization are influential in the development of self-¢ahisol
expected that those groups that follow trajectories with low levels of aatifet will be

more likely to experience poorer quality of parenting and have weaker school bands tha
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those that follow high trajectories of self-control. Alternatively, Gatfom and
Hirschi disregard the direct influence of race, gender, parental crityjraadd deviant
peers on the development of self-control. In turn, it is not expected that thesetask f
will be associated with group membership.

Hypotheses

Given the preceding discussion, several specific hypotheses have emignged
the context of the current study:
Hypothesis 1: It is not expected that significant mean-level change$-cos#bl will be
observed.
Hypothesis 2: It is expected that adjacent measurement periods will be positive
correlated at or above .60.
Hypothesis 3: It is expected that only one trajectory group will be idehtfi¢hat
multiple groups will be identified that have constant (i.e., zero-order) shapesnly
differ on mean-levels of self-control will be identified.
Hypothesis 4: It is expected that gender will not differ among groups.
Hypothesis 5: It is expected that race will not differ among groups.
Hypothesis 6: It is expected that deviant peer association will not differ agnoags.
Hypothesis 7: It is expected that groups with low mean-levels of self-contrblawe
poorer quality of mother supervision than those with high mean levels of self-control.
Hypothesis 8: It is expected that groups with low mean-levels of self-contrblawe
poorer quality of mother attachment than those with high mean levels of self-control
Hypothesis 9: It is expected that groups with low mean-levels of self-contrblawe

poorer quality of father parenting than those with high mean levels of self-control
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Hypothesis 10: It is expected that parental criminality will not diffeolag groups.
Hypothesis 11: It is expected that groups with low mean-levels of selitarnlirhave
lower school commitment than those with high mean levels of self-control.
Hypothesis 12: It is expected that groups with low mean-levels of self-cwonlirbbve
lower belief in school rules than those with high mean levels of self-control.
Study Strengths and Potential Limitations

This design of the current study has several advantages. The longitudigal des

over four waves of data allows for an appropriate test of the stability hgmotHgecause
self-control is assessed at four time points, this allows for the idenbtficattigroups that
follow unique trajectories (i.e., constant, linear, quadratic, and cubic shapes)s dinis
advantage over assessing stability at only two or three time points as/thedeestrict
the extent that different developmental patterns could be modeled. The cutaisat da
also provides information on relevant constructs for a large sample of individuals.
Information on theoretically relevant constructs for the development ofsifet are
available such as parenting, school bonds, and peer association. Reliance anttataset
do not account for such factors may lead to mis-specified models by disregarding othe
important, competing factors that may influence the development of self-colmtrol
order to increase representativeness, rural counties were over-sarhgexppgroach
ensures that certain segments of the society (i.e., individuals who come from rural
backgrounds) are not underrepresented in the current study. Ensuring that individuals
from rural counties are included in the analyses increases the geatsli&ji of the study
findings and limits sampling bias. The application of the SPGM is appropriate for

assessing the stability of self-control and has advantages over other methoals suc
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hierarchical linear modeling. The SPGM method is especially appropriatesimireng
change while accounting for the possibility that individuals follow different
developmental trajectories.

It is also important to note some potential limitations of the current studst, Fi
there are a few sampling issue that may bias the results and limgehenalizability.
The universal sampling frame was over 9,000 students; however, due to the requirement
that active parental consent had to be obtained, just over 4,000 students were enrolled.
Those youth for whom active parental consent was not obtained may systemditieally
from those who participate on the outcome variable of self-control as well asisither r
factors (e.g., parenting). Based on the current data it is not possible to makesmmmpa
between who did and did not participate on the variables under consideration; however, it
would be possible to address this limitation if these individuals were identifiatltha
relevant information was collected at the same time as the data wetemlrom those
who are included in the sample. Thus, it will be important to interpret the reghlts w
caution. The sample was also limited to the state of Kentucky and may not gerterali
the entire population.

Another limitation is that information on all potential risk factors is not altel
and may result in misidentified model. For example, neighborhood context has been
suggested to be important in the development of self-control (Turner et al., 2005);
however, information on neighborhood is unavailable in the current dataset and cannot be
accounted for. Another limitation regarding risk factors is the point at whichntbiey
measured. All risk factors were measured at wave one. This limits thg abithake

claims about causality regarding the risk factors predicting trajestd his limitation is
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less applicable for more static variables such as gender, race, and @imalpar
criminality. However, the effect of the more dynamic risk factors sugaisnting,
school bonds, and peer deviance must be interpreted with caution.

A final limitation applies to all studies that use SPGM as a way to model change
Nagin and Tremblay (2005) have identified three common misconceptions that can lead
to a reification of the results produced from SPGM. The common misconceptions include
the interpretation that individuals really belong to these groups; the numbeupigr
produced is certain; and that those within each group follow the pattern of theitix@spec
group membership exactly. It is important to be aware of these misconceptiens
interpreting the findings from the current study in order to avoid a redicaft the

groups identified as having a certain developmental pattern in self-control.

www.manaraa.com



77

CHAPTER &:

RESULTS

Mean-level analysis (absolute stability)

Figure 1. Mean levels of self-control by grade
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Figure 1 graphically depicts mean levels of self-control across edoé fufutr
waves. These results show that mean levels of self-control remainedtaly over
the four waves of data collection with only a slight increase. Mean level§-obsgol
remained constant between gradé17/431.51) and grade 8= 31.50) and between
grade 9 M = 32.77) and grade 10/(= 32.75). The most notable change occurred
between grades 2 and 3; however, if this increase in mean levels of sedl-onart
significant it would be consistent with Gottfredson and Hirschi’s notion regarding

absolute changes in self-control.
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Table 2. Repeated measure ANOVAs for self-control

95% ClI

Comparisons Mean SE Lower Upper

Difference Bound Bound
Grade 7 vs. Grade 8 0.43 0.13 -0.30 0.38
Grade 7 vs. Grade 9  1.11* 0.14 -1.48  -0.74
Grade 7 vs. Grade 101.07* 0.15 -1.46  -0.68
Grade 8 vs. Grade 9 1.15* 0.13 -1.50 -0.81
Grade 8 vs. Grade 101.14* 0.14 -1.50 -0.74
Grade 9 vs. Grade 100.04 0.12 -0.28 0.36

*p<0.001

In order to assess whether these changes self-control were signéiogpeated
measure ANOVA was conducted. In the current ANOVA, the assumption of spheric
was violated (Maulchy’'s W = .92, p<.001). Because Maulchy’'s W was grhatert5
(Girden, 1992), the Hyunh-Feldt was used to correct for sphericity and suggested that
there were significant differences in mean levels of self-control bediour time periods
(F =45.209, p<.001). However, this does not indicate between which measurement
periods the significant differences occurred. In order identify where théicagi
differences occurred, independent t-tests were examined using bonferoncti@morre
Table 2 reports the results from the ANOVA analysis comparing the diffemenpbints
for significance. As shown in the table, self-control measured at Grades 9 arde10 w
both significantly higher than that at Grade 7 and 8; however, there were naaignifi

differences between self-control at Grade 7 and 8, nor did they differ betwaedes®
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and 10. This finding does not support hypothesis 1 and is inconsistent with Gottfredson
and Hirschi’s notion regarding stability.
Stability Coefficients (relative stability)

Table 3. Correlations between self-control measured at each grade

Self-Control Grade 7 Grade 8 Grade 9
Grade 7 --

Grade 8 .52 --

Grade 9 48 .53 --

Grade 10 43 48 .61

Note All correlations significant at the<.001 level.

Table 3 reports the results for the Spearman’s rank-order correlatiareehe
self-control measured at each time-point. Overall, the results show modesatang
correlations between measures of self-control. However, only one of thieieoésf
reached the suggested level of .60 for assessing relative stabilitg bk Crae,

1994). The correlation analyses also show that, consistent with previous resetmud, as
increases between measurement periods the size of the correlations temdasede

Also, the correlations between time-points become stronger as individuals’ age., In sum
the correlations suggest that there is a considerable amount relativeystabéait-

control; however, the correlations are not perfect and only one reaches the r&0farite
stability suggested by Costa & McCrae (1988). In sum, the findings from thé&atomne
analysis does not support hypothesis 2 and is inconsistent with Gottfredson anddHirschr’

notion regarding relative stability.

www.manaraa.com



80

There are several potential reasons that the correlations are not as thigh a
theory would suggest. It is possible that there is a considerable amount ofemeaur
error that accounts for this; however, because we do not use disattentuatetiawiela
is not clear if this is the reason. Another explanation is that self-control islaibiely
stable for everyone and there may be some individuals who follow unique developmental
trajectories of self-control. Because correlations asses®raaip at the aggregate
level, they may mask the identification of any such groups. Further analgses ar
necessary in order to test for this possibility.
Group-Based Trajectory Modeling

Model selection. In order to identify if there is heterogeneity in the development
of self-control, group-based trajectory modeling was employed. As previossiylos,
the best fitting model was identified using a number of indices (e.g., BIC, group-
membership, post-predicted probabilities). The best fitting model for each rhatel t
specified a different number of groups (e.g., 1-group model, 2-group model, 3-group
model, etc.) was first identified for that which the BIC was maximized ¢agpes zero)
after trimming the order of each group (see analytic plan for details on nedefgian).
Table 4 reports the BICs for the trimmed models where 1 — 7 groups were spetife
BIC is not reported for an 8-group model because this model would not converge. As
shown in the table, the BIC continues to be maximized as the number of groups specified
increases.

Beginning with the 4-group model where the BIC was maximized by trimming
the orders, two stable groups were identified: a high-stable group (n = 1581; 48f0; Mea

GrpProb = .89) and a moderate-stable group (n = 1261; 38.4%; Mean GrpProb = .76).
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Table 4. Adjusted and Unadjusted Bayesian Information Criteria (BIC) by number of

groups specified

# of Groups BIC (N = 3249) BIC (N=12092)
1 -38123.20 -38125.19
2 -36774.89 -36779.49
3 -36463.65 -36469.56
4 -36394.08 -36402.63
5 -36329.33 -36343.17
6 -36306.96 -36321.42
7 -36301.77 -36316.77

There was also a group that started out with moderate levels of self-control mgdlecl

over time (n = 194, 6.2%; Mean GrpProb = .76) and a group that started with low levels

of self-control but began to increase in level of self-control in tfegtéde (n = 213;

6.7%; Mean GrpProb = .81). In the trimmed 5-group model there were three stable

groups: a high-stable group (n=1328; 40.2%; Mean GrpProb = .85), a moderate-high

stable group (n = 1260; 38%; Mean GrpProb =.77), and a low stable group (n = 126;

4.1%; Mean GrpProb = .84). Additionally, a low-increasing group (n = 212; 7.2%; Mean

GrpProb = .71) and a moderate decreasing group (n = 323; 10.5%; Mean GrpProb = .75)

were identified. In addition to the BIC for the 5-group model being maximized over the

4-group model (see Table 4), a unique group is identified that follows a low-stable
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pattern of development which is not identified in the 4-group model. The 5-group model
appeared to be the better-fitting model compared to the 4-group model.

As shown in Table 4, compared to the 5-group model the BIC in the 6-group
model was larger suggesting a better fit. More importantly, the 6-group rdedéfied
two declining groups, one of which was overlooked in the 5-group model. The addition
of this group provided substantive meaning to the model and the research question at
hand (i.e. stability of self-control). Specifically, two groups were identifiedartt
group model as starting with moderate levels of self-control and dectimergime.
However, one group declines at a much higher rate than the other and actuealigswit
places with those who started out lowest on self-control (see description of rilwgp6-g
model below). Although a low-stable group is not identified in the 6-group model, the
groups identified in this model are substantively important as they highlight kheflac
rank-order stability in self-control overlooked in previous models and when using more
traditional methods. The 6-group model provides a much more insightful and nuanced
picture of the stability of self-control, identifying trajectories timétrsect or converge
with one another not captured in the prior models. Given the current research question,
the trajectories identified in the 6-group model provide substantive meaning above and
beyond those identified in prior models as trajectories were identified thetdtreflanges
in both absolute levels and the rank-order of self-control not captured in prior models.
Finally, even though the BIC is maximized in the 7-group model, the 6-group
model was selected because parsimony was given priority over the BIC. 7hgribep
model, an additional group was identified that followed a high-stable trajectegjfof

control, yet was only marginally higher than the high-stable group idehitifithe 6-
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group model. Thus, the 7-group model offered no substantive contributions beyond that
of the 6-group model. In turn, the 6-group model was selected as the bestHating t

identified the most meaningful groups in terms of the stability of self-control

Figure 2: Trajectories of self-control
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Figure 2 presents the trajectories for each of the six different groupsvéitbng
the percentage of the total sample comprising each one. Group 1 is composed of 3.5% of
the sample. The trajectory for this group was identified as taking on a ticiéoima,
starting out low on self-control and gradually increasing over time to moderatevels
of self-control. This group was identified as the “low-increasing group”. Grouak2sn
up 2.3% of the sample. This group was also characterized as having a trajectory of
guadratic form, beginning with moderately-low levels of self-control and themuhecl

over time. This group was identified as the “moderate-decreasing group”. Goup 3 i
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made of 8.3% of the sample. Individuals in this group followed a trajectory with a
guadratic form, starting out with moderate levels of self-control and siageaver time.
This group was identified as the “moderate-increasing group”. Group 4 made up 38.5%
of the sample. This group was also identified having a trajectory that wastuadr
form. Individuals in group 4 started with moderately-high levels of self-coatlonly
slightly increased over time; thus, this group was identified as the “modegatstable
group”. Twelve percent of the sample was identified as being in Group 5. This group
followed a linear pattern in development moving from moderate-high levels of self-
control to moderate-low levels of self-control and was identified as the “nmeddgn
decreasing group”. Finally, group 6 made up 35.4% of the sample and also followed a
linear pattern. This group started high in self-control and slightly increddad group
was identified as the “high-stable group”. Although a majority of the sample) @Wa%o
identified as having stable trajectories, the results from the wayembalysis are not
supportive of hypothesis 3 since four of the six groups identified followed tragsctori
that were marked by change.

The model organizes individuals in the sample into groups using an approach that
maximizes group-membership probability based on model coefficient estimEttes
approach does not guarantee perfect assignment of an individual to a specifig.group
a probability of 1.0), but identifies the group to which individuals have the highest
possibility of belonging. The model for which all individuals in the sample have been
assigned to the group for which they have the highest probability is the “madimize
model (see Nagin, 2005). Table 5 reports the maximum mean posterior probabilities f

the six-group model along with the number of individuals in each group. As shown, the
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Table5. Mean and median posterior probabilities for six-group model

Group Prob G1 Prob G2 Prob G3 Prob G4 Prob G5  Bfob
1 (n=110) 81 (.86) 10 (.04) .04 (.00) 100 (.00) .02 (.00) .00 (.00)
2 (n=70) 06 (.02) 76 (.79) .01 (.00) .00 (00) .03(.00) .00 (:00)
3(n = 244) .08 (.03) 102 (.00) 71(71) 04 (01) .09(03) .00 (.00)
4 (n=1307) .00 (.00) .00 (.00) 12 (.07) 75(77) .14(08) .17 (.13)
5 (n = 360) .05 (.01) 12 (.08) 12 (.07) 07 (02) .72(73) .00 (.00)
6 (n = 1158) .00 (.00) .00 (.00) .00 (.00) 15,08 .00(00) .83 (87)

Note Median posterior probabilities are reported in parentheses.
mean posterior probabilities for each of the six groups are high, ranging/tom33,
providing confidence that individuals were assigned to the trajectory group that mos
accurately captures their actual trajectory. The high mean posterior hitesadiso
justifies the “classify-analyze” approach used in the current study toiesa@roup
differences in risk-factors by avoiding uncertainty in group membership (Rasaheh,
& Nagin, 1999).
Group Differencesin Self-Control

In addition to identifying developmental trajectories of self-control it uss a
examined if the identified groups differed significantly on self-control et éane point.
Table 6 reports results from one-way ANOVAS assessing mean-leeredifies in self-
control at each time-point across groups. There were significant diffefencesin

levels of self-control at every wave. Tukelpsvas used to determine which groups
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Table 6. One-way ANOVAs for self-control across groups

86

Self- G1 G2 G3 G4 G5 G6 F Tukey's b

Control

Grade 7 15.85 25.81 20.80 31.39 28.71 36.55 865.96* G6>G1 - G5; G4 >G1,G2,G3,G5; G5>G1,G2,G3; G2>B1l&3>G1
Grade 8 16.47 19.96 22,96 31.47 26.90 36.79 931.02* G6>G1 - G5; G4 > G1,G2,G3,G5; G5>G1,G2,G3; G3>Gl&2-G1
Grade 9 20.11 15.80 28.97 32.81 25.25 37.96 978.41* G6>G1l-G5;G4>G1,G2,G3,G5; G3>G1,G2,G5; G5>GlL&@R-G2
Grade 10 22.16 14.80 31.91 32.81 22.70 37.85 1151.81* G6>G1l - G5; G4 > G1,G2,G5; G3>G1,G2,G5; G5>G2; GA>G

Note. * = p<001; G1 = Group 1 (Low-increasing); G2 = Group d(@rate-decreasing); G3 = Group 3 (moderate-intrgpss4 = Group 4

(moderate-high stable); G5 = Group 5 (moderate-Higtreasing); G6 = Group 6 (high-stable)
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differed significantly at each wave. The high-stable group showed cauislieleelative
stability maintaining significantly higher levels of self-controlriteany other group over
the entire period. However, there were several changes in group diffeoansel$
control over the four grades among the other five groups (see Table 6) tsupgask-
order changes in self-control. Most notable, the moderate-high stable group had
significantly higher levels of self-control than group 2 in tRegade; however, at wave
4 these two groups shared similar levels of self-control. Also, the low-inegsup
had lower self-control than the moderate-decreasing group if'thede but this
relationship was reversed in"1§rade. Several other changes in the rank order
positioning of groups on level of self-control are captured in Table 6.

In sum, the ANOVAs revealed that a considerable portion of the sample had
relatively stable (i.e., the high-stable and moderate-high stable greupks of self-
control. However, several of the groups showed distinct, changing patterns in the
development of self-control. For these groups, their levels of self-controlezhang
enough to alter their rank-order position. These findings fail to support hypd@hesis
that a sizeable portion of the sample evidenced considerable change in both tite absol
and relative sense.

Risk Factors

Mean differencesin risk-factors. The first step in examining if risk factors
differed across groups was to conduct a series of one-way ANOVAs. Table 8 thport
results from ANOVASs for each risk factor separately. The resuerdeng gender and
minority status confirm hypothesis 4 and 5, respectively. There was no sigiifica

variation in gender across groups and while there were significant difésrenminority
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Table 7. One way ANOVAs examining gender, minority status, peer association, parenting, parentallityinschool bonds,

and self-control by group

G1 G2 G3 G4 G5 G6 F Tukey's b
Gender 49 .54 A7 .53 .51 .56 1.89 None
Minority Status .86 .87 .88 .90 .89 .92 2.33* None
Peer Association 3.40 2.16 2.70 1.48 1.86 .81 34.39 G1>G2,G3,G4,G5,G6; G3>G4,G5,G6; G2>G6; G5>G6
Parenting
Mother
Supervision 1557 16.17 16.39 17.44 16.77 18.16 31.62* G6>G1,G2,G3,G5; G4>G1,G2,G3; G5>G1
Attachment 1541 1732 1759 1879 17.78 20.30 47.32* G6>G1,G2,G3,G4,G5; G4>G1,G2,G3; G5>G1; G3>G1; G2>G1
Father 30.32 3253 3297 36.12 3499 3952 34.60* G6>G1,G2,G3,G4,G5; G4>G1,G2,G3; G5>G1
Parental Criminality 44 .37 .37 .22 .29 .13 27%61* G1>G4,G5,G6; G3>G4,G6; G2>G4,G6; G5>G6
School Bonds
Commitment 13.60 1462 1495 16.37 1566 17.35 65.11* G6>G1,G2,G3,G4,G5; G4>G1,G2,G3; G5>G1,G2; G3>G1
Rules 17.67 18.75 1852 1991 1948 21.18 28.92* G2>G1,; G6>G1,G2,G3,G4,G5; G4>G1,G3; G5>G1

Note. *p<.05, *p<.001; G1 = Group 1 (Low-increasing); G2 = Group 2 (moderate-decreasing); G3 = Grooge3&i®-
increasing); G4 = Group 4 (moderate-high stable); G5 = Group 5 (moderate-highsileg); G6 = Group 6 (high-stable)
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status, the post-hoc tests did not identify for which groups there were significant
differences. Because of this, minority status could not be further exanmded a
interpreted.

As shown in Table 7, the ANOVASs reveal significant variation in deviant peer
association across groups. The findings suggest that those groups that are inareasing
levels of self-control (i.e., the low-increasing and moderate-incregsmugps) tend to
have more deviant peer association than those that follow stable and decreasimg patte
While it is not surprising that the increasing groups have more deviant geeiaéisn
than the stable groups, it is somewhat counterintuitive that they have more geeiant
association than those with decreasing patterns. However, this finding malkesemss
given that both increasing groups had lower levels of self-contrd] gratle than the
decreasing groups. Thus, this finding may be reflecting the association métwels of
self-control and deviant peer association at grade seven only. Somewbantmtke is
the finding that the moderate-high decreasing group had more deviant peat@ssoci
than the high-stable group, suggesting that deviant peer association may pergémnim
risk factor in differentiating those that lose self-control from those thistana high
levels of self-control. These findings lead to the rejection of hypothesis Getiant
peer association will not be associated with group membership.

Table 7 also shows significant differences among groups for parentinglearia
In general, those with higher, stable trajectories show higher quality of glarent
socialization for all of its sources (father, mother supervision, and mothehnratat)
than those groups with lower levels of self-control with less stable trajectdries

finding is consistent with hypotheses 7 through 9; however inconsistent with Gattfreds
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and Hirschi’s claims, mother attachment was the only form of parenting that
differentiated the low increasing group from the moderate-increasing andatede
decreasing groups. The former finding is not surprising; however, the iattegfis
somewhat perplexing. Similar to deviant peer association, this may thftect
relationship at the"7grade assessments given that the increasing had lower levels of self-
control at this time point.

As shown in Table 7, parental criminality also varied significantly agyaasps.

With few exceptions, the findings from the ANOVAS generally suggesthibaetwith
lower, less stable trajectories in self-control report a higher defpsgental criminality
than those with higher, stable trajectories. This finding is not in line with hypottts
and is inconsistent with the theory indirectly suggesting support for the intextienal
or genetic transmission of self-control.

Finally, Table 7 shows that both school commitment and belief in school rules
varied significantly across groups. Once again, the more stable grobgsghiér mean
levels of self-control tended to report higher levels of school commitment andibelief
school rules than those groups with lower, less stable trajectories. However, t
moderate-high stable group was more similar to the less stable groups thayhihe
stable group on both commitment and belief in rules. These findings are consistent and
supportive of both hypotheses regarding school commitment and belief in school rules
(hypotheses 11 and 12). They are also in line with Gottfredson and Hirschi’s (2003)
more recent acknowledgment of school socialization as important in the development of

self-control.
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In sum, the ANOVAs suggest that the risk factors tend to differentiate those
groups with higher, more stable patterns in self-control from those with lonestédde
patterns. In general, those with less stable self-control tend to betehaeatby more
risk-factors than those with more stable trajectories. There are sanfieaig
differences in risk factors among the less stable groups and while it apydhese
differences seem to reflect the association between mean-levelsadrgeol and risk
factors measured in thd grade, the veracity of this claim cannot be unequivocally
verified with this data.
Multinomial L ogistic Regression

Relative differencesin risk-factors acrossthe six identified trajectory groups.
In order to assess the relative importance of risk factors, three multinogigid
regression models (MLOGIT) were conducted. In the first model, group membaearship i
regressed onto race and gender and in the second model group membership is regressed
onto race, gender, deviant peer association, parenting, parental criminalitghaod s
bonds.

Table 8 reports the results from the multinomial logistic regression @alys
Within the context of the current research question, it is important to identifgltive
importance of factors that differentiate those with stable trajectoaesthose with
changing trajectories. Additionally, the ANOVA analyses suggestst af the

differences in risk factors are between those groups lacking stabilgifoostrol and
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Table 8. Multinomial logistic regression: group membership by risk factors

Variable Mode 1 Model 2

B SE exp(B) B SE exp(B)
Gender
Low-increasing -.28 22 .76 21 .32 1.23
Moderate-decreasing =11 23 .90 27 .35 1.31
Moderate-increasing -.39** .15 .68 01 17 1.01
Moderate-high stable -.12 .08 .89 -.04 12 .96
Moderate-high decreasing -.21 11 .81 .05 15 1.05
Minority Status
Low-increasing -.60 .31 .55 -.38 24 .68
Moderate-decreasing -.48 .36 .62 -.38 39 .68
Moderate-increasing -41* 19 .66 =31 18 73
Moderate-high stable -.05 11 .95 06 13 1.06
Moderate-high decreasing -.34* 15 71 -.34 18 71
Deviant Peers
Low-increasing -- -- -- 29%xx 04 1.37
Moderate-decreasing -- -- - 18xx* 05 1.20
Moderate-increasing -- -- -- 24xxx 03 1.27
Moderate-high stable -- -- -- 13%x* 02 1.14
Moderate-high decreasing -- -- -- 17%x* 03 1.19
Mother Attachment
Low-increasing -- -- -- - 147 03 .87
Moderate-decreasing - - - -.06 04 .94
Moderate-increasing -- -- -- -.04 02 .96
Moderate-high stable -- -- -- -.04* 02 .96
Moderate-high decreasing -- -- -- -.07** 02 .93
Mother Supervision
Low-increasing -- -- -- -.01 .04 .99
Moderate-decreasing -- -- - -.07 .07 .93
Moderate-increasing -- -- -- -.05 .04 .95
Moderate-high stable -- -- -- -.02 02 .98
Moderate-high decreasing -- -- -- -.04 03 .97
Father Parenting
Low-increasing -- -- - -.04** .01 .97
Moderate-decreasing -- -- - -.03 02 .98
Moderate-increasing -- -- -- -.03%** 01 .97
Moderate-high stable - - - -.02%* 01 .98
Moderate-high decreasing -- -- -- -.02 01 .98
Parental Criminality
Low-increasing -- -- - A4** 13 1.55
Moderate-decreasing -- -- - 22 16 1.24
Moderate-increasing -- -- -- 27* 12 1.31
Moderate-high stable - - - .20 11 1.22
Moderate-high decreasing -- -- -- 26* 12 1.30
School Commitment
Low-increasing -- -- - -.29%** 05 .75
Moderate-decreasing -- -- - =27 08 77
Moderate-increasing -- -- -- -.18%** 04 .84
Moderate-high stable - - - -.09** 03 .92
Moderate-high decreasing -- -- -- - 17 03 .84
School Rules
Low-increasing -- -- - -.00 .03 1.00
Moderate-decreasing -- -- -- 02 .05 1.02
Moderate-increasing -- -- -- -.02 02 .98
Moderate-high stable - - - -.02 .02 .98
Moderate-high decreasing -- -- 01 .02 1.01

Wald 5? (R?

26.43* (.00)

2885.33"*(.07)

Note. * = p<.05, ** = p<.01, *** = p<.001; Group 6 is the high-stable group and served
as the reference group for all comparisons.
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those with higher, stable trajectories (most differences aoguwith high-stable group).
Therefore, the high-stable group is designated as the comparigup. This enables the
identification of the relative importance of risk factors in elifntiating those with high,
stable levels of self-control from those with lower, less stable leveldfafoserol.

Model 1 of Table 8 reports differences in minority status and gender between the
high-stable group and all other groups. As shown, those in the moderate-increasing
group are more likely to be male and of minority status than those in the high-stable
group. Additionally, the moderate-high decreasing group was more likelyab be
minority status compared to those in the high-stable group. In general, howewer, neit
gender nor minority status were useful in distinguish group membership. This finding
confirms those regarding minority status and gender found in the ANOVAs while also
confirming hypotheses 4 and 5.

Model 2 of Table 8 reports differences in parenting, school bonds, parental
criminality, and deviant peers controlling for minority status and genttes.differences
in minority status and gender found in the first model are washed out in the second model
once other variables are taken into account. In general, the final model supports the
findings from the ANOVAs that those groups with higher, more stable levelsf-of sel
control have fewer risk factors than those with lower, less stable tragsctdtowever,
once other factors are held constant, mother supervision and belief in school rules no
longer differentiate those in the high stable group from any of the other groups. The
former finding is inconsistent with Gottfredson and Hirschi and fails to find support f

hypothesis 7 that mother supervision should differ across groups. The latter f#nding
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also inconsistent with their more recent claims that school socializatimpastant in
the development of self-control and fails to find support for hypothesis 12.

Deviant peer association and school commitment are the most consistent in
differentiating the groups, with the high-stable group having less deviant peeration
and higher levels of school commitment than all other groups. Additionally, both deviant
peer association and school commitment have the strongest coefficientsembiopa
those of other variables. The finding that deviant peer association distingaisbeg
these groups is inconsistent with Gottfredson and Hirschi’s notion that peers do not
influence one’s level of self-control and, also does not support hypothesis 6. Counter to
the findings regarding school rules, the finding that school commitment distiegli
groups is consistent with Gottfredson and Hirschi's (2003) more recent claims about
schools and their role in the development of self-control. Thus, we fail to reject
hypothesis 11.

Although mother attachment, father parenting, and parental criminalitylegsre
consistent in terms of which specific groups were significantly diftdrem the high-
stable group and the magnitude of the coefficients were small, the findihgsggiest
that, in general, those groups with lower, less stable trajectoriessai@ated with more
risk factors than those in the high-stable group. For the most part, the lowetiaéss s
groups tended to have lower father parenting and mother attachment and higher parenta
criminality than the high-stable group. However, the coefficients for matteeahment
and father parenting were relatively small, increasing the likelihood thaticigni

comparisons for these risk factors are due to chance. On the other hand, theoteffici
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for parental criminality were higher, suggesting that it is mightrigortant in the
development of self-control.

Not surprisingly, the group that most consistently differed from the hajiles
group across risk factors was the low-increasing group. Alternativelgdberate-
decreasing group was the only group that differed from the high-stable group dawanl
risk factors: school commitment and deviant peers. With the addition of having higher
parental criminality, the other decreasing group (i.e., the moderate-higiasiag
group) also differed on these two risk factors. Thus, it may be that these tars fact
(deviant peer association and school commitment) are most important in iderttifyse
individuals that will follow decreasing trajectories in self-control. Ideer, the finding
that both increasing groups also differed from the high-stable group on deviant peer
association and school commitment makes the utility of these risk fatidientifying
trajectories less clear. Although it cannot be discerned from the cuatanitdnight be
the case that there are qualitative differences in the peer assodatibsshool
commitments between these groups.

In sum, the findings from the MLOGIT analysis generally support those of the
ANOVAs in that several factors are identified as important in diffeséng among those
groups with lower, less stable trajectories of self-control from those vgkiehimore
stable trajectories. Although these general patterns do emerge, the nfigroeps and
risk factors examined make the results a bit unwieldy and hard to interpret.
Additionally, it limits the ability to make comparisons between those groups with

increasing trajectories from those with decreasing trajectories.
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Relative differencesin risk-factorsfor stable, increasing, and decreasing
groups. To limit the number comparisons and allow for the examination of what risk
factors differentiate those groups with increasing trajectories frore thitls decreasing
trajectories, an additional MLOGIT was conducted. In order to do so, three groups were
created by collapsing those with increasing trajectories into a grgle, those with
decreasing trajectories into a single group, and those with stabt#drige into a single
group, resulting in an increasing group, a decreasing group, and a stable group,
respectively. In order to maintain consistency and make comparisons acrots thede
stable group will be specified as the comparison group. This will allow for casopari
in risk factors between the stable and decreasing groups — do risk factoentidter
those who decrease in self-control from those who maintain high levels of setitepnt
and those between the stable and increasing groups — do risk factors ditkeeteatia
with stable levels of self-control from those with increasing levels?

The results for the MLOGIT models examining differences in rislefaccross
the groups that were decreasing, increasing, and stable in self-contnassmeted in
Table 9. Essentially, minority status, deviant peers, mother attachment, and school
commitment differentiated those groups that were stable on self-cootrotfinse with
increasing and decreasing trajectories. Specifically, those wieostadie were less
likely to be of minority status, have fewer deviant peers, report higher levelstbér
attachment, and school commitment compared to those with trajectories marked by
changing levels of self-control. Although gender differentiated the inogeaem

decreasing groups, this effect was no longer significant when stditysticatrolling for
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other variables. Additionally, parental criminality was significant, but only
differentiating those who had increasing trajectories from those wiite gtajectories.
Table 9. Multinomial logistic regression examining differences in risk factors across

increasing, decreasing, stable groups.

Variable Mode 1 Model 2

B SE exp(B) B SE exp(B)
Gender
Decreasing -12 .09 1.13 .10 12 1.11
Increasing -.29* .13 .75 .10 .16 1.11
Minority Status
Decreasing -.34* .16 1.40 -.37* .18 .69
Increasing -.45*% .19 .64 -.32* .14 73
Deviant Peers
Decreasing -- -- .01* .01 .99
Increasing -- -- .08** .03 1.08
Mother Attachment
Decreasing - - -.04* .02 .96
Increasing -- -- -.05* .02 .95
Mother Supervision
Decreasing -- -- -.03 .03 .97
Increasing -- -- -.03 .03 .97
Father Parenting
Decreasing -- -- -.01 .01 .99
Increasing -- -- -.02 .01 .98
Parental Criminality
Decreasing -- -- 12 .07 1.13
Increasing -- -- .19** .06 1.21
School Commitment
Decreasing -- -- - 13%* .02 .88
Increasing -- -- -.16%* .03 .85
School Rules
Decreasing -- -- -.02 .01 .98
Increasing -- -- -.00 .02 1.00
Wald ¥*(R? 13.11* *(.00) 258.70***(.08)

Note. * = p<.05, ** = p<.01, *** = p<.00.1

The increasing group was more likely to report parental criminality compared t

the stable group. In general, these findings support those of prior analyses imethe cur

study, suggesting that there are important risk factors that diffeeetttizte who have
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higher, stable trajectories of self-control from those with lower, lebtedtvels of self-

control.
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CHAPTER 6:

DISCUSSION

The current study tested one component of Gottfredson and Hirschi’s self-control
theory — the stability hypothesis. The theory suggests that once set, aroureste-ag
10, one’s level of self-control will remain stable throughout the life-coursénoédih the
stability hypothesis has received empirical attention (Arneklev,et398; Burt et al.,
2006; Mitchell & MacKenzie, 2006; Winfree et al., 2006; Turner & Piquero, 2002), most
studies have applied methods that overlook the possibility that not all individuals follow
the same developmental patterns. In the current study, both the absolute ared relati
stability of self-control were tested using traditional approaches by iag@gmi-
parametric group-based trajectory modeling. This approach accounts pastikility
that not all individuals follow the same patterns in development and allows for the
identification of distinct developmental trajectories (Nagin, 2005). Only two sthdiee
applied this method to examine the stability of self-control (Hay & Forrest, 2086ins
et al., 2009). Their findings were consistent with those of the current study,yiohentif
stability for the majority of their samples, yet, also identifyingaer groups that were
marked by change.

The current study extends prior research on this issue by examining whether
important risk-factors associated with the development of self-controlréice, gender,

deviant peer association, parenting, parental criminality, and school bondiiegl) var
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across the different trajectory groups that were identified. In geseahllity in self-
control characterized a large majority of the sample; however, several gretgs
identified that followed trajectories lacking stability. It was almanid that risk factors
other than parenting were associated with group-membership. These findingserom
current study are discussed in more detail below. First, a review and sumniegry of t
findings from the different analyses are presented. Second, the implicatiotineHeat
findings have on Gottfredson and Hirschi’s theory are discussed. Third, someapractic
implications stemming from the current study are offered. Finally, theations of the
current study and directions for future research are addressed.

Summary of Findings

Traditional approaches for assessing the stability of self-control outhent
study identify a lack of stability. Mean-level analyses (i.e., regeateasure ANOVAS)
revealed that there was a significant increase in self-control bethvegnaides 9 and 10.
These significant increases in self-control are inconsistent with Gisineand Hirschi’'s
notions of stability. Although, Gottfredson and Hirschi may allow for a slight gtadu
increase in self-control is consistent with their notion that everyone widase in self-
control over time due to continued socialization, it would not be expected that these
increases would be significant.

Contrary to Hirschi and Gottfredson’s position, most researchers have itedrpre
the stability hypothesis as one of relative stability, which cannot besagsegh mean-
level analyses, and instead require the use of stability coefficients (éadneM&
McKenzie, 2006; Winfree et al., 2006; Yun & Walsh, 2010). This study also applied the

use of stability coefficients in the current sample, which were faimhgistent with prior
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research. As with prior research, the majority of the coefficierds=(.43 - .61)lid not
reach the magnitude suggested to be indicative of relative stability (&d&t&rae,

1988). Based on these results, it is unclear why the stability coefficiergsatehigher.
One possibility is that measurement error accounts for a lack of relatiéstaflected

in the correlations. Another possible explanation is that the theory is wrong inlthat se
control is not entirely stable. However, another possibility that is at odds with
Gottfredson and Hirschi’'s claims about stability is that there is hetezdgen
developmental patterns of self-control.

Despite being a widely used method for assessing stability, both ANQ\#As a
stability coefficients are aggregate measures of stability andfdhereverlook the
possibility that not all individuals follow the same developmental patterns inaifol.

The current study extended prior research assessing the stabilitiadrgedl by using a
semi-parametric group-based modeling (SPGM) strategy to accoungfpossibility
that there is heterogeneity in developmental patterns of self-control.

For the most part, the results from the SPGM are consistent with those of the
ANOVAs and correlations. Self-control appeared to remain stable for thartgest
groups which represented a majority of the sample (n=2465, 73.9%). However, several
groups were also identified that followed developmental trajectories fohwhkIt&
control was not stable. While these groups combined to make up a smaller portion of the
sample, they were not trivial in size (n = 704, 26.1%).

In all, six distinct developmental trajectories of self-control weretified — two
groups that were stable, two groups that increased, and two groups that decreased in self-

control over the four year period. The two stable groups were higher on self-control tha
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the other four groups, and both stable groups changed at the same rate; however, one
group had a higher mean-level than the other. Both of the increasing groups started out
having the lowest and second lowest mean levels of self-control than the other gbups a
increased at the same rate as each other. The decreasing groups both startedjout ha
moderate levels, one slightly lower than the other, of self-control, yet, oreaded at a
higher rate than the other.

The SPGM models also revealed that several of the trajectoriesadsgdaeith
the identified groups intersected with one another. This finding is also consigtent w
those of Hay and Forrest (2006) and Higgins et al. (2009) and provides evidence for rank
order changes in levels of self-control over time for some of the identrioeghg That
is, while most of the sample maintained their respective rank-order, thexsovee
groups that did not. This interpretation is supported by the results from the ANOVA
analyses examining mean differences in self-control across groupsnogerirom the
ANOVAs, it was observed that mean differences in self-control between groupsete
consistent over the four grades. Some groups were actually higher on self-control tha
others at grade seven assessments, but were lower than the same ggoagéstan
assessments. These changes in mean-level differences in self-oetvwen groups
over the four year period are evidence that self-control is not relatiedlie Sor some
groups and that rank-order changes do occur.

The next step of the analyses was to identify what factors might be agbociate
with fluctuations and/or stability in self-control. This was carried out usin@¥\As
and MLOGITs. The results from the ANOVAs identified several unique difta®

across the groups. The general pattern of findings suggest that those gtbhugesswi
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stable trajectories tend to have more risk factors compared to groups thatdrave
stable trajectories.

The findings from the ANOVA also underscore the uniqueness of the groups
identified in the trajectory models. For example, significant differemezre found
between the low-increasing and moderate-increasing groups on both school camimitme
and mother attachment. Similarly, the high-stable and moderate-high stable gfi@ups di
significantly on several risk factors, including mother attachment, schowhitorant,
school rules, and father parenting. The moderate-high decreasing group was also found
to have significantly higher levels of school commitment than the moderateasiege
groups. These differences in risk factors suggest that the groups identified in the
trajectory analysis are distinct in that they have unique relationshipsheitisk factors.

In order to identify the relative importance of risk factors, an MLOGI$ wa
conducted. The results from the MLOGIT were consistent with the ANOVA, iageal
that those groups with lower, less stable trajectories were more likelpéaence
inadequate parenting, have poor school commitment, be exposed to peers who engage in
a variety of delinquent behavior, and have parents with a criminal history, compared to
those in the high stable group.

In order to examine if risk factors distinguished more general patterns of
development, those groups that followed similar patterns were collapsed into three
different groups — increasing, decreasing, and stable. Using MLOGIT analygas
examined if the same risk-factors distinguished these groups. The mgdested that
minority youths with moderate levels of self-control who associate with rlguegers,

lack commitment to school, and feel unattached to their mother are more likely to
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experience instability in self-control compared to those who maintain higls lef self-
control, a result underscored in the prior MLOGIT analysis.

Implicationsfor Theory and Research

The results of the current study have important theoretical implicatiobsttor
theory and research regarding the stability of self-control. The findigggest that
Gottfredson and Hirschi’s contentions are incorrect and suggest that the thessyae
be modified to account for the empirical finding that self-control is not stabhe in t
absolute or relative sense.

The findings of the current study are consistent with prior research idegtyi
lack of stability in self-control (Burt et al., 2006; Mitchell & McKenzie, 2006 n¥&e et
al., 2006). More importantly, they are consistent with those of prior research emgployi
group-based methods to assess the stability of self-control (Hay & F@066t Higgins
et al., 2009) and similar traits such as impulsivity (Cote et al., 2002) and aggression
(Johnson et al., 2007; Schaeffer et al., 2003). Similar to the current study, these studies
found that the majority of individuals in their samples followed normative patterns of
development (i.e., decreases in aggression and impulsivity and increasesamtsel}:c
However, these studies consistently identified smaller, yet non-tgv@lps that
followed unique developmental trajectories — with both increasing and degyreasi
trajectories identified.

Based on the current study and prior research it can be concluded that the theory
needs to be modified in a way that accounts for the possibility that some individuals do
not follow the same developmental patterns in self-control. The fact that thereya

individuals that demonstrate unique developmental trajectories is inconsigtentat
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the theory would suggest. The empirical evidence tends to suggest that some individuals
may begin to acquire self-control much later, as evidenced by the lowsmgyegoup
found in the current study. The current study and the two prior studies (Hay &tf-orre
2006; Higgins et al., 2009) that employed trajectory analysis to model the gtaibilit
self-control find similar portions of individuals who evince patterns of change in the
development of self-control. Together, these studies suggests that some may begin
developing self-control as early as other groups, yet do so at a much slower rate as
evidenced by the moderate-increasing group. However, it is important to note that the
time frame of the current analysis was only four years, which may not beeniff
fully capture developmental trajectories. As such, the notion of diffesence
developmental patterns is only speculative at this point. More research is neéded tha
begins examining the development of self-control much earlier and ends much lager in t
life course.

It is also of importance to understand why some individuals might not begin to
develop self-control until much later or develop self-control at a much slower rate.
Drawing from theoretical explanations of offending trajectories, it mahdtethese
unique developmental patterns are marked by differences in neurological or
psychological deficits that occur early in the life course (Moffitt, 1993).e&eh has
also suggested that differences in the development of self-control can be linkedtto ge
factors (e.g., Beaver et al., 2008). Such deficits may hinder, but not complédteliyeha
development of self-control. More research is needed that directly examiniek the |
between the early existing deficits and differences in developmeajedttries of self-

control.
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It is also important to address the finding that some individuals experiencesl loss
in self-control. This finding is somewhat surprising given that Gottfredsdraschi
were fairly adamant that self-control could not be lost once acquired. Althosgh thi
finding may be partially attributable to measurement error, the size gfdhps
decreasing in self-control are large enough to suggest that this not ditroliiad).

Additionally, decreasing trajectories have been corroborated in pri@rcesgsing
group-based methods (Hay & Forrest, 2006; Higgins et al., 2009) and the percentages of
individuals evincing decreases in the development of self-control (12 — 16% of the
samples) are similar across these studies providing more confidencefimdinig. One
possible explanation can be drawn from Baumeister, Heatherton, and Tice (1994). They
developed the self-regulatory strength model, suggesting that the seltoggplacess,

a concept similar to self-control, is analogous to a muscle and can becomedaifigpr
periods of continued use. While this has been tested and supported in laboratory
experiments, it has not been examined in field experiments. However, this cmagept

be extended to the idea that long-term stressful environmental circumstagces (

family, neighborhood, and school) can place undue strain on ones capacity for self-
control and result in declines in self-control over longer periods of time.

Although the exact nature (e.g., number, shape, and size) of the trajectory groups
identified vary across studies employing group-based methods, they eothgistentify
groups with distinct developmental trajectories of self-control (Hay &St 2006;

Higgins et al., 2009). These findings underscore the potential for more traditional
methods of assessing stability to overlook heterogeneity in developmentaipafter

self-control. Thus, it may be necessary for research examining théstatskelf-
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control, and research on self-control in general, to employ methods that can &rcount
this heterogeneity (e.g., Blonigen, 2010).

The findings of the SPGM are also in direct contrast to Gottfredson and Hirschi’
claim that those individuals lowest on self-control will remain the lowest andnn tur
will always be responsible for a disproportionate amount of crime. This notion suggest
that there are no typologies of offenders (e.g., chronic, late-onset, non-csjesnaidthat
there are only two distinct groups: offenders (those low on self-control) and non-
offenders (those high on self-control). However, the findings of the current study a
more consistent with research that has identified unique offending tragsdtern.,
Blokland & Nieuwbeerta, 2005; Chung et al., 2002). In general, this research identifies
four to six different offending groups (e.g., non-offending, adolescent-limitedlfzset,
chronic). Itis possible that the trajectories of self-control map onto thesesghat are
typically identified. For example, groups that follow high-stable trajexsaf self-
control may be consistent with the non-offending groups. The groups decreasiftg in se
control may also underlie the adolescent-limited or late-onset offencdinggand the
increasing self-control groups are consistent with groups charadtegziesistance. It
is less clear what self-control trajectory might parallel the chraffénding group. More
research, however, is needed that directly links developmental trajectosed&adntrol
to offending trajectories to better understand how trajectories of selbtargr
associated with offending trajectories.

The results from the MLOGITs also have important implications for both theory
and research. These findings suggest that factors other than parentingidistamgong

different developmental trajectories of self-control. Although causal ordet is
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established in the current study, these findings do suggest that deviant paatiassoc
and school commitment are associated with the development of self-control.
Additionally, the findings suggest that these factors have an impact on levdfs of se
control past the age that Gottfredson and Hirschi suggest that they no longer would.

The finding that sources of socialization other than parenting are respdosible
the development of self-control provides support for the social causation model. Briefly,
the social causation model suggests that social factors can influence offemding
development. However, this finding is in direct contrast to Gottfredson and Hérschi’
notion of parenting as the primary source of self-control and that self-control is
unresponsive to any socialization past the ages 8 — 10. The findings of the current study
suggest that both school commitment and deviant peer association are assdttiated w
certain developmental patters. These findings are in line with prior cesedentifying
socializing agents, including those other than parenting, that impact one’s Iee#t of
control beyond ages 8 — 10 (e.g., Burt et al., 2006; Hay & Forrest, 2006; Meldrum, 2008).
Thus, it is quite possible that these risk factors do influence the developmeiit of sel
control.

While this may be possible, the potential dynamic nature of these risksfactor
limits the ability to make claims about their relationship with levels dfcsgltrol over
time. As previously mentioned, the current analyses do not allow for making causal
statements about the relationship between group membership and risk factors. Thus, an
alternative explanation, and one more consistent with the theory, is the sociarselec
model. In contrast to the social causation model, the social selection modetstluges

an individual's criminal propensity influences their social relationships. As sy
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relationship between social factors and offending is spurious. It may be thaséec
individuals have lower levels of self-control, they are more likely to adsowith
deviant peers and have fewer concerns about long-term educational goals. Previous
research offers support for social selection and causation models (Wrighit, \I@i$itt,

& Silva, 1999); it may be the case here that both processes are occurielty as

Another more static risk factor found to be important in differentiating artieng
identified groups was parental criminality. It was found that the low-incrgasoup,
moderate-increasing group, and moderate-high decreasing group weré&sipte |
have a parent with a criminal history than the high-stable group. It waalsbthat
having a parent who had been to jail or prison distinguishes those groups with lower yet
increasing levels of self-control from the high-stable group, but did not dighhgui
between those groups with decreasing levels of self-control from the staiype grhis
finding is somewhat perplexing in that it suggests that having a parent who had been to
jail or prison is likely to result in an increase in levels of self-control owes.tiFor the
most part, previous research suggests that parental imprisonment has a nmagatve i
on children (see e.g., Parke & Clarke-Stewart, 2003); however, one possibiiay tiset
relationship between the child and the parent before legal intervention wasgdbe a
incarceration of the parent resulted in a more stable environment, conducive to tihe prope
development of the child (Katz, 2002). This may be the case if the children we place
with others who provided better parenting upon the incarceration of the parent, or that the
incarceration resulted in the removal of a parent from the home who had a negative
impact on the child’s development. Although parental criminality is more staticthe

other risk-factors included in the analyses, it is important to keep in mind that this
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variable does not capture undetected parental criminality and does not heffectHat
may have had criminal justice contact after the first measuremeat pEtirthermore, it
could also be the case that the participants were unaware of their parantagre
incarceration. These caveats should be considered.

It was also found that deviant peer association distinguished those with unstable
trajectories from those with higher, more stable trajectories of getfat. This finding
is inconsistent with Gottfredson and Hirschi’s claim that one’s development-of sel
control is unaffected by the types of peers that individuals associate wsthoult be
noted that the current analyses do not allow for causal statements to be made, and,
therefore, it is unclear if deviant peers are responsible for changesaosedl| or if
one’s level of self-control influences with whom one chooses to associate wit
However, prior research has found evidence that peer association does, in tectcenfl
the development of self-control (e.g., Burt et al., 2006).

In sum, the current study findings refute many of the theoretical claistatad
by Gottfredson and Hirschi regarding the stability of self-control. Theylaht at the
idea that there are different sources that influence the development ajrgetf;,ovhich,
again, is inconsistent with Gottfredson and Hirschi. Future efforts that mor#dydirec
assess the sources of self-control, and the influences on its development, need to be
undertaken.
Implicationsfor Policy and Practice

The current study also has several important implications for policy andcpract
First, they provide insight into the timing of intervention. Second, they addresslitige uti

of self-control as a risk factor itself for later offending. Third, the idieatibn of risk
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factors that distinguish different trajectories of self-control providesfalusel for
identifying which youth may be most at risk for later offending. Also, theifteiion
of these risk factors provides direction for programs regarding what lifi@ids might
make effective targets for programs designed help youth develop seticdeach of
these implications is elaborated below.

In general, the results suggest that self-control is malleable for adiigluals
beyond the ages of 8 — 10, especially for those lowest on self-control. These findings
suggest that programs similar to those that have been found to be successful in promoting
self-control and reducing later delinquency among children ages ten yourgyesr(Ret
al., 2010) may also be effective in promoting the development of self-control and
reducing offending among even older adolescents. This also appears to be e case
those individuals who are of most concern for the criminal justice system — thest low
on self-control. More specifically, the findings suggest that those with mudenate
levels of self-control are at higher risk for late-onset offending, attedse extent that
their offending is due to a lack of self-control. Therefore, while it may betbgtams
have success in promoting self-control among even those with the lowest sealf-gontr
is important for these programs to not overlook those with more moderate levefs of sel
control that are at-risk of decreasing in self-control over time (seesdist above).

As a result of the current study finding that self-control is not relgtstable
(i.e., changes in rank-order positioning), the utility of self-control as a st féor
offending is somewhat limited for specific subgroups. For example, those lanvestf-
control at age 13 may not be the lowest at age 16 and, in turn, may no longer be the most

prone to offending during the later years of adolescence. Accordingly,\thatsewho
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evince higher levels of self-control early in adolescence may end up being thedowes
self-control in later years. Thus, it may not be completely accurate tifydemith as
being at high risk for later offending based on their level of self-controlesttesg

Risk factors found in the current study to distinguish between those with higher,
more stable trajectories from those with lower, less stable trajectodg be useful to
those responsible for treatment and prevention in the identification of youth who might
be most at-risk for offending. The current study also offers some directiorofpaprs
by identifying factors that might be associated with fluctuations and/alitstabself-
control. The results identify several factors associated with taiestof self-control
suggesting that there are multi-determinates of how one’s self-contedbgey This
suggests that a multisystemic approach may be most effective in prothetipgsitive
development of self-control. A multisystemic program would account for the various
potential factors affecting the development of self-control and target muitgole
domains in order to increase chances for success (Borduin et al., 1995).

Although not empirically addressed in the current study, another possibility is tha
these risk factors interact with self-control to either promote or prevent aftgndi
Previous research has suggested that prosocial and antisocial ties lypeattst impact
in reducing and increasing offending, respectively, among those low on self-control
(Wright et al., 1999). Additionally, crime prevention efforts, such as deterramceost
effective in reducing offending among those with low self-control (Wrigaspg
Moffitt, & Paternoster, 2004). Thus, programs that create buffers from offeredng (
prosocial ties) and limit antisocial influence (e.g., deviant peers) majeotive in

reducing offending behavior among those lowest in self-control.

www.manaraa.com



113
Whether programs are designed to reduce offending by promoting the
development of self-control or by creating buffers from offending, the curedht s
suggests that interventions that focus on promoting proper parenting, creating school-
based programs that increase educational investment, and creating pratetiakdor
peer groups may be most effective in reducing offending.
Limitations
The findings from the current study must be considered in light of several

important limitations. A few limitations of the current study may limit the
representativeness of the sample. First, the target sample was mucthkmgbe final
sample size due to a lack of active parental consent. While it is imposdileieetmine
the characteristics of those that did not participate in the study, it is congctirat they
may have not participated for reasons that could bias the results. Most redethant t
current study is if non-participation was due to levels of self-control. liie gossible
that parents did not supply consent due to lacking self-control. However, it may also be
that parents did not consent because they were concerned about their child’s involvement
in the study (e.qg., taking away from academics, psychological well-mywhich
would reflect high levels of self-control. In either event, it is impossibégrtpirically
state why some parents did not provide consent. More concerning, however, is that those
individuals not included in the current analyses due to having too few measurements of
self-control were found to differ significantly on several key study vagabilt is
especially troubling that those not included were lower on self-control. Thus, ulte res
from the current study may be somewhat biased. However, if these individuals wer

included in the sample it is likely that they would have contributed to those groups lower
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on self-control, either increasing the size of the currently identified grmugvealing
more variation in the number of groups.

A second limitation contributing to a lack of representativeness in the sample
concerns its racial, ethnic, and social class/economic status. While the samgie
may be reflective of the population in Kentucky, the findings may not genetalatber
geographic regions or the entire adolescent population. For example, the development of
self-control has been found to vary across categories of race and etAnicitgr(&
Piquero, 2002; Winfree et al., 2006); thus, the current study findings may not generalize
to the entire population given the racial, ethnic, and class homogenity of the sample used
in the current study. Additionally, the current study dichotomized race into two
categories and did not inquire about ethnicity (e.g. Hispanic/Latino). Assesseng ra
this way may overlook distinct racial and ethnic differences in self-controfrizia exist.
However, given the racial homogeneity of the current sample, more nuanced racial
categories may have been too small to capture much variation in self-control.

The current study is also limited in the measurement of several key coacdpts
variables included in the analyses. All measures are based on self-repod sulojeat
to all the limitations that self-reports suffer (e.g., recall, honegty, eOther sources
may provide more validity in measurement than relying solely on selfteep@specially
in measuring a construct like self-control in which individuals who lack selfaanay
have trouble providing accurate insight into their own behaviors and attitudes. Another
measurement limitation is in regards to measuring race/ethnicity (déscabsve).

Another limitation of the current study is that self-control was observed over a

somewhat homogenous developmental period — adolescence. The current study does not
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capture important developmental transitions such as those from early childhood to
adolescence or adolescence to young adulthood. Extending trajectoriesamgsra |
period of time may reveal more important transitions in the development of selfcont
and provide a better picture of how stable (or not) self-control is over different
developmental periods. Additionally, the theory contends that levels of self-control
should vary considerably among the childhood years of development and that the
socialization occurring during this time period is of key importance in shaging it
development (see e.g., Vazsonyi & Huang, 2010). Failure to account for howrdedii-c
develops during this key period of life my overlook how early developmental patterns
influence developmental patterns in adolescence.

Although several key factors relevant to the development of self-control were
identified, there may be several that were not specified in the current stidgxample,
one potential factor that may vary across different developmental trégsaddself-
control is neighborhood context. Previous research suggests that neighborhood context
has an impact on the development of self-control (Pratt, Turner, & Piquero, 2004;
Teasdale & Silver, 2009; c.f., Gibson et al., 2010). Unfortunately, neighborhood
variables were not available in the current study. Several other releskafatctors may
be important in differentiating groups with distinct developmental trajestofiself-
control not included in the current study (e.qg., victimization, abuse, neurologicaisjefic
Future research is needed that examines how these other factors impact|tperoate
of self-control. Another limitation of the current study is that trajeesooif self-control

were not linked to offending patterns. Given the proposed link between self-control and
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offending behavior, future research should also consider the link between develbpmenta
patterns of self-control and offending patterns.

Another limitation is that aside from race, gender, and parental crimjreiigal
order cannot be established between risk factors and developmental trajectselés of
control in the current study. The risk factors in the current study are alsneasto be
static. However, several of the risk factors are likely dynamic in natwie,as peer
association, parenting, and school bonds. This potential variation in risk factors is not
taken into account in the current study. Future research should examine the development
of self-control as a process and account for the interaction, mediating, gandaaic
effects among these factors in order to truly understand the developmentooingef:
Future research, however, is needed that accounts for the dynamic nature of peer
associations in order to establish if deviant peer association fluctuatdeweithof self-
control. Research is also needed that establishes causal order betweenis®land
deviant peer association. From the current study it cannot be stated wheithiduals
gain/lose self-control and then select out of/into deviant peer groups or if devgant pe
associations precede losses in self-control. It is also likely that thissprisc@much more
complex. For example, it may be that parenting influences deviant peer &gsocia
through self-control or that parenting and deviant peer association both haveffiets
on self-control (Brown, Mounts, Lamborn, & Steinberg, 1993). Nonetheless, these
factors may be important areas of focus for both future research and policardRase
needed that untangles how each of these factors are related to the developaient of s

control and how each of these contribute to offending. Such research may inform the
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development of more precise interventions aimed at increasing levelobrsiedl that
may, in turn, reduce offending behavior.

Another limitation is in regards to the approach taken in the final MLOGIT in
which the six identified groups were collapsed into three groups. This approach
potentially undermines the results of the SPGM in that it suggests that a 3-groupsmodel
a more appropriate fit than the identified 6-group model. This approach was taken in
order to create substantively meaningful contrasts not available from th&MLiBat
compared all groups to the high-stable group. It would be possible to run an MLOGIT
using each group as the comparison; however, this would produce a somewhat
unmanageable set of results. Thus, the current approach in which the groups were
collapsed was done for the sake of parsimony and ease of interpretation. Adgjtional
the results across the 6-group and 3-group MLOGITs were similar, and, therefore
provided justification for taking this approach.

It is also important to note the limitations of the current measure of séibton
Mainly, the items included in the current measure do not capture all six components of
self-control as outlined by Gottfredson and Hirschi. The items used in the ctudgnt s
appear to capture only the impulsive and/or temper elements of self-control.
Additionally, the use of self-reports to measure self-control may be biasedivaduals
lowest on self-control may be more likely to respond inconsistently or inadgurate
multi-method approach may provide a more valid indicator of self-control, such as using
mother and/or teacher reports along with self-reports.

Finally, it is important to address the issue of “reification” when usiagmgr

based trajectory modeling. Essentially, reification is the inclinatioafer to the
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identified groups as something that actually exist and to view those individualfiedent
as belonging to groups to follow the trajectories lock-in-step. This issumebkagaised
as a concern on several occasions within the literature (e.g., Nagin, 2000; Nagin, 2005;
Nagin & Tremblay, 2005; Raudenbush, 2005; Sampson & Laub, 2005). While the
method itself presents a clear concern regarding the interpretationsta$ &tgroup and
the implications that these groups have for both theory and policy, it is less a
methodological issue than one of interpretation by the researcher. Thus, it thets i
hands of the researcher using this method to be aware of this issue and expivitky p
caution to readers that these groups are only statistical approximatibes of t
heterogeneity in development that might actually exist. While therpogpeobabilities
reported in the current study suggest a considerable degree of confidemoeivivhials
have been correctly identified as belonging to their respective groups, it nkegitbe
mind that there may be unidentified variation within groups and that these groups only

roughly estimate the degree of heterogeneity that exists.
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CHAPTER 7:

CONCLUSION

The current study was only the third study to account for the heterogendigy in t
development of self-control. More importantly, this study expanded on the prior two
studies through the examination of certain risk factors and whether or not they
differentiated those who followed one trajectory from those who followed another.
Despite the limitations of the current study, the findings provide important iasight
the development of self-control. Essentially, the currents study findingsdateathe
stability hypothesis set forth by Gottfredson and Hirschi. It was foundelifatontrol is
not stable for everyone and this is the case for both relative and absolute sthhildy
also found that certain factors identified in the current study lead to differe
developmental patterns of self-control. Although it is not clear from thentstiedy
what the actual process is regarding the relationship between thesg dactdhe
development of self-control it is clear that these risk factors vary acrodgférent
trajectories — factors other than parenting.

As reviewed above, prior research has been not favorable toward the theory as a
whole and its major propositions. In general, research does not support the claims that
the theory makes with regards to the unidimensionality of the construct, thes fact
responsible for the development of self-control, its association with crime and

delinquency — both its explanatory power and as the sole explanation of crime, as well as
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the stability of the construct. The current study findings are in line with teengxbody
of literature suggesting that self-control is not stable beyond the ages thetd3otif
and Hirschi contend it will become set. Combined with the existing body ofliteran
self-control, the current study findings suggest that, at the very lea#tethry needs to
be reformulated. Additionally, the current study findings combined with theriealpi
status of Gottfredson and Hirschi’s theory have implications for criminologydwle.

Based on empirical tests of other propositions of the theory, a reformulatibh mig
begin with reevaluating the contention that individuals are born with hedonistic values
and that everyone must acquire self-control in order to become law-abiding citi¥ens
do not have to look far to find alternative perspectives regarding the natural tesdsnci
humans from birth (e.g., Kilpinen, 1999; Mansbridge, 1990; Miller, 1999; Sen, 1977;
Veblen, 1898). Similarly, the factors responsible for the development of selblooaty
need to be reconsidered. Research continues to suggest that other social fgGtors (e
Turner et al., 2005; Burt et al., 2006) and biological factors (e.g., Beaver2aG8’
Beaver et al., 2009) influence one’s level of self-control. Research alscsuthg
self-control is not the sole explanation of crime, that other variablesrjaattethat it
may interact with other theoretical constructs such as social learmiaglea to explain
antisocial behavior (Pratt & Cullen, 2000). Research needs to continue to examine how
these unique constructs work together to result in crime in order to gain a more thorough
understanding and better explain its existence. From there the theory canitxedeo
make more precise statements about the phenomenon of crime.
The current body of literature, including the current study, also suggestga mor

critical approach be taken toward the general theory. The theory has, a¢tssed
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only “partial support.” Scientific principles suggest that there is no suc #si partial
support. If a theory does not receive full support it should be rejected. By thiega,cri
self-control and its many propositions should be discarded. This has wider irap$icat
for the discipline of criminology as a whole. While the idea of a single, simple
explanation of crime and delinquency is attractive from both a theoretical atidgirac
standpoint, criminologists need to recognize that the phenomenon of crime is mech mor
complicated than self-control theory contends. Although the construct of selficontr
appears to be one factor in explaining crime (Pratt & Cullen, 2000), its roleni@ isr
not in line with the theoretical propositions laid out by Gottfredson and HirschpitBes
a continued lack of support for the theory, researchers continue to exeantineaergy
into testing the propositions of the theory as laid out by Gottfredson and Hirschi. This is
a major set-back to the discipline of criminology as a whole. In order to advance the
discipline, researchers must let go of the propositions made by many theorres/that
time and time again been disproved, take from the existing theories what has been found

to be fruitful, and build from there.
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APPENDIX A:

LIST OF MEASURES

Self-control
1. I have difficulty remaining seated at school.
2. | get very restless after a few minutes if | am supposed to sit still.
3. When | am angry, | lose control over my actions.
4. | have difficulty keeping attention on tasks.
5. | get so frustrated that | feel like a bomb ready to explode.
6. Little things or distractions/interruptions throw me off.
7. 'm nervous or on edge.
8. | can’t seem to stop moving.
9. | don't pay attention to what | am doing.
10. | am afraid | will lose control of my feelings.

Mother Attachment
1. My mother seems to understand me.
2. My mother helps me with my homework.
3. My mother makes me feel wanted.
4. | share my thoughts and feelings with my mother.
5. I do things (example: watch TV, go to sports events, go to dinner, and so on)

with my mother.

Mother Supervision
1. My mother knows where | am when | am away from home.

2. My mother is concerned with how | am doing in school.

3. My mother knows who | am with when | am away from home.
4. My mother sets a time for me to be home at night.

5. My mother makes rules that seem fair to me.

Father Parenting
1. My father seems to understand me.
2. My father helps me with my homework.
3. My father makes me feel wanted.
4. | father my thoughts and feelings with my mother.
5. I do things (example: watch TV, go to sports events, go to dinner, and so on)
with my father.
6. My father knows where | am when | am away from home.

2. My father is concerned with how | am doing in school.
3. My father knows who | am with when | am away from home.
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4. My father sets a time for me to be home at night.
5. My father makes rules that seem fair to me.

Belief in School Rules
1. Students have a say in making school rules.
2. Everyone knows what the school rules are.
3. The school rules are fair.
4. The punishment for breaking school rules is the same for all students no matter
who you are.
5. The school rules are strictly enforced.
6. If a school rule is broken, students know what kind of punishment will follow.
7. The teachers keep order in the classrooms.

School Commitment
1. | care a lot what my teachers think of me.
2. Getting an education is important to me.
3. I look forward to coming to school most mornings.
4. | would quit school now if | could.
5. Most of my classes are a waste of time.

Deviant Peer Association
Out of those closest friends — How many of them have done any of the following
things in the present school year?

. Smoked marijuana.

. Cut school completely.

. Driven after drinking.

. Been suspended from school.

. Taken a gun to school.

. Taken an explosive to school.

. Taken a weapon to school (knife, brass knuckles, and so on, other than gun or

explosive).

8. Gotten arrested.

9. Sold marijuana or other drugs.

10. Stolen someone’s money or property when they were not around.

11. Physically attacked someone (e.g., punched, slapped, kicked).

12. Vandalized public or private property (e.g., destroyed property, graffiticand s

on).

~NOoO o~ WNBE
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