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Lifetime parental criminality has been associated with offspring criminality. An 

even more interesting finding from recent criminological studies is that parents with a 

history of involvement in delinquent behavior, drug use and other forms of antisocial 

behaviors are more likely to have children who also engage in those behaviors at similar 

developmental stages. Existing studies, however, also demonstrate that a good portion 

of children born to delinquent parents do not themselves exhibit high levels of problem 

behaviors. It has been hypothesized that in addition to intergenerational continuity of 

delinquency, there exists a substantial degree of intergenerational discontinuity that 

needs to be examined.  

Despite the plausibility of intergenerational resilience in antisocial behavior, there 

is surprisingly little research that traces the life course of adjacent generations to 

examine possible protective factors and casual mechanisms that explain any observed 

level of intergenerational resilience. In reality, this line of research has great practical 
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implication because identifying factors that mitigate and buffer the negative effects of 

having parents with delinquent histories could reduce the chance of occurrence of 

similar behaviors in their offspring, thus breaking the “vicious cycle” of antisocial 

behavior within families.  

This thesis explores whether the quality of parent-child relationship protects 

children from antisocial behaviors in the face of parental history of adolescent 

delinquent behavior. In addition, the current study also examines whether such 

protection effects from good parent-child relationship vary by the age of the child. Using 

data from the Rochester Youth Development Study and its follow-up, the Rochester 

Intergenerational Study (RIGS), it is found that the correlation between parental (G2) 

adolescent delinquent history and G3 childhood and adolescent delinquent behavior is 

significant but not very large in magnitude. Results from multiple regression analysis 

indicate that parental (G2) affective ties to G3 is essential in intergenerational resilience 

of delinquency. G2 affective ties to G3 is statistically significant as a promotive factor as 

well as protective factor, which means G2 affective ties to G3 will not only additively 

reduce the chance for a child with bad parents to become delinquent, but this protection 

effect will be more obvious for children with higher-level of G2 risk. In addition, 

protection from good parent-child relationship seems not to vary by the age of G3 

subjects. Theoretical and practical implications are discussed.  
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CHAPTER 1 
INTRODUCTION 

There is a well-established literature indicating that offspring criminality is 

associated with lifetime parental criminality (e.g. Farrington et al., 1998; Hagan & 

Palloni, 1990). An even more interesting finding from recent criminological studies is 

that parents with a history of involvement in delinquent behaviors, drug use and other 

forms of antisocial behaviors are more likely to have children who also engage in those 

behaviors at similar developmental stage (e.g. Ehrensaft et al., 2003; Farrington, 1993; 

Farrington, 2009; Kaplan & Liu, 1999; Kim et al., 2009; Thornberry, 2005; Thornberry et 

al., 2003; Thornberry et al., 2009). Such intergenerational relationship goes beyond 

traditional concurrent relationship, including research on the impact of lifetime parental 

criminality on offspring delinquency, by examining both or multiple generations at similar 

developmental stages.  

Existing studies, however, also demonstrate that estimates of the strength of the 

relationship between parents’ and children’s delinquency, although significant, are not 

particularly large in magnitude (e.g. Cairns et al., 1998; Furstenberg et al., 1990). In 

other words, only a portion of children with parents who have delinquent history will later 

become delinquents. This implies that, in addition to intergenerational continuity, there 

also exists a substantial degree of intergenerational discontinuity that needs to be 

examined. Broadly defined, the concept of intergenerational discontinuity refers to two 

patterns of intergenerational transmission of antisocial behavior. That is, some parents 

who themselves were not antisocial have children committing antisocial behaviors and 

some antisocial parents have children who are not antisocial (Thornberry, 2005). To 

date, criminologists, psychologists and researchers from a variety of disciplines have 
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made substantial progress in understanding how a child may become antisocial even if 

his or her parents were and are law-abiding. For instance, peer delinquency and low 

self-control have been widely recognized as risk factors for individual antisocial behavior 

and general delinquency after controlling the criminal or delinquent history of parents 

(Akers, 1998; Gottfredson & Hirschi, 1990).  

Alternatively, there also exist good children with bad parents, a phenomenon that 

might be called intergenerational resilience (Thornberry, 2005). According to Luthar and 

colleagues, resilience is defined as “a dynamic process encompassing positive 

adaptation within the context of significant adversity” (2001, p.543). Implied in this 

concept are two essential components. There must be a substantial degree of exposure 

to threat or adversity. In other words, there exists “risk factors”, which are factors that 

increase the probability of a negative outcome, in this case prevalence of antisocial 

behavior and general delinquency (Reppucci et al., 2002; Richman & Fraser, 2001). 

The other component implied in this concept is that given such challenging or 

threatening circumstances, positive adaptation is achievable due to certain factors and 

mechanisms. This line of research has great practical implication because identifying 

factors that mitigate or buffer the negative effects of having parents with delinquent 

histories could reduce the chance of occurrence of similar behaviors in their offspring, 

thus breaking the “vicious cycle” of antisocial behavior within families. Despite the 

plausibility of intergenerational resilience in antisocial behavior, there is surprisingly little 

research that traces the life course of adjacent generations to examine the casual 

mechanisms that explain any observed level of intergenerational resilience. Given the 

existing research gap, this thesis investigates theoretically- and empirically-driven 
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promotive/protective factors and causal mechanisms of intergenerational resilience in 

antisocial behavior.  

Using prospective longitudinal data from the Rochester Youth Development Study 

(RYDS), and its follow-up, the Rochester Intergenerational Study (RIGS), this thesis 

addresses two main research questions. First and foremost, does the quality of parent-

child relationship protect children from delinquent behaviors in the face of parental 

history of adolescent delinquent behavior? Most parents with a delinquent history in 

adolescent years do not want their children to follow in their footsteps. “Bad” parents, as 

the age-crime curve suggests, also gradually desist from delinquency when they 

become older (Hirschi & Gottfredson, 1983; Gottfredson & Hirschi, 1990). Accordingly, it 

is entirely possible for at-risk adolescents who become parents eventually to develop 

adulthood positive features to protect their offspring from antisocial behavior at 

corresponding stages of development. To be more explicit, children can obtain 

protection from a healthy relationship with their parents against antisocial behavior even 

if their parents used to be juvenile delinquents (Hirschi, 1969; Kubrin et al., 2009). This 

question is analyzed using multivariate ordinary least regression models. The second 

objective is to see whether such protection effects from good parent-child relationship 

vary by the age of the child. Existing studies have suggested that the influence of family, 

particularly parents, decreases with the aging of the next generation (e.g. Thornberry, 

1987; Thornberry & Krohn, 2001; Gottfredson & Hirschi, 1990; Farrington et al., 2008).  
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CHAPTER 2 
LITERATURE REVIEW 

A Brief Overview of Risk and Protective Factors Approach 

The risk and protective factors approach to researching the origins of antisocial 

behavior and general delinquency has over the last couple of decades become a 

dominant discourse in juvenile justice and now exerts a significant influence over policy 

and practice (O’Mahony, 2009). An early application of this epidemiological approach in 

criminology dates back to the seminal Cambridge Study of Delinquent Development in 

the 1970s (West & Farrington, 1973). Focusing on identifying the correlates of antisocial 

behavior and determining how to reduce the risk of those correlates, this approach has 

been widely adopted in criminological studies and there have been elaborations on how 

the key concepts in this approach, risk, promotion and protection could be articulated.  

 One way in which protective factors have been conceptualized is as the opposite 

end of the risk factor continuum, simply decreasing the probability of negative outcomes 

(Hawkins et al., 1992; Labouvie & McGee, 1986; Loeber & Farrington, 2000; 

Stouthamer-Loeber et al., 1993; 2002). However, treating protective factors simply as 

positive elements negatively associated with antisocial behavior and general 

delinquency blurs the conceptual and empirical distinction between risk and protection 

(Rutter, 1985; Fraser et al., 2004). If protection is plainly considered the opposite end of 

the risk factor continuum, this concept is of little practical significance (Hawkins et al., 

1992). The term “promotive factor” has been suggested by Fraser et al. (2004) to 

denote this conceptualization.  

 Rutter (1985) suggests that we not equate promotive factors with protective 

factors as was the case in a number of early studies (Hawkins et al., 1992; Loeber & 
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Farrington, 2000; Stouthamer-Loeber et al., 1993; 2002). Protective factors instead are 

defined as “influences that modify, ameliorate, or alter a person’s response to some 

environmental hazard that predisposes to a maladaptive outcome” (Rutter, 1985, 

p.600). The implication of this definition is that factors should be considered protective if 

they differentiate between persons who face a comparatively high risk of disorder, but, 

in one case become deviant, and in the other, remain healthy. An accumulation of risk 

places individuals in a position where antisocial behaviors and delinquency are 

probable. Once the risk is established, subsequent protective factors may interact with 

the accumulation of risk to reduce that probability. Although much of the early research 

on promotive/protective factors focused only on one or two factors and investigated the 

impact that they had on decreasing the probability of antisocial behavior among at-risk 

individuals (Fraser et al., 2004), a growing body of studies have shown that it is the 

cumulative effects of promotive/protective factors from multiple domains that work to 

increase resiliency (e.g. Smith et al. 1995; Luthar et al., 2000).  

Intergenerational Continuity in Antisocial Behavior 

The proposition that children often resemble their parents is not likely to be a 

surprise. Biological, particularly genetic, influences of parents on their children are 

becoming better understood (e.g. Ferguson, 2009; Moffitt, 2005; Rhee & Waldman, 

2002; Walters, 1992). The importance of social and educational factors such as 

socialization and parenting has also been gradually uncovered. In addition, the share of 

common physical, social and cultural environments by parents and children who live 

together may further contribute to the “cycle of reproduction” (Brooks-Gunn et al., 1993; 

Bradley & Corwyn, 2001). Most importantly, researchers from a variety of fields have 

investigated the specific processes whereby particular patterns of behaviors directly or 
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indirectly are transmitted across generations (e.g. Thornberry et al., 2009; Smith & 

Farrington, 2004; Capaldi et al., 2003; Kaplan et al., 2000; Patterson, 1998; Serbin et 

al., 1998). While this thesis focuses on intergenerational resilience of antisocial 

behaviors and promotive/protective factors, it is important and necessary to first review 

existing literature on how and why antisocial behaviors are transmitted across 

generations.    

Thornberry (2009) and researchers from related fields (e.g. Cairns et al., 1998; 

Patterson, 1998; Serbin & Karp, 2004; Smith & Farrington, 2004) suggest three core 

elements of a standard intergenerational study. First and foremost, different generations 

included in an intergenerational study should be studied at roughly the same age or 

developmental stage. Thornberry (2009) argued that this intergenerational relationship 

has greater potential to fully capture the underlying, cross-generational mechanisms 

than traditional longitudinal, concurrent research. Second, the research design should 

be prospective. For a two-generation study of intergenerational continuity, for instance, 

it is important to have prospective data on both parents’ and child’s involvement in 

antisocial behavior. Third, to reduce bias associated with reporting, having multisource, 

multimethod repeated measures is ideal. The parent’s (G2) current behavior influences 

their views of their parent’s (G1) and their child’s (G3) behaviors. For example, highly 

antisocial parents may project their anti-sociality onto their perceptions of the child’s 

behavior, inflating the reports.  

Strictly speaking, very few of the existing studies on intergenerational continuity of 

antisocial behavior have met all three aforementioned criteria. Relying solely on 

generation 2 (G2) as the source of data is one fundamental methodological flaw of 
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cross-generational study (e.g. Zuravin et al., 1996). Important concepts about G1’s 

behaviors are measured retrospectively and estimates of the magnitude of the 

relationship across generations may have been distorted by reliance on a single 

reporter (Kaufman & Zigler, 1992; Velleman, 1992). As a result, the last two core 

elements of a standard intergenerational study have been compromised. Not having a 

large enough sample could be another major problem, especially associated with earlier 

cross-generational studies (Thornberry et al., 2003).  

With regard to rigorous empirical studies of intergenerational continuity of 

antisocial behavior, two specific issues have been extensively investigated. One is to 

establish the level of intergenerational continuity in diversified forms of antisocial 

behavior. As Serbin and Karp (2004) mentioned, the increased risk that may be 

transmitted across generations can be both specific (for exactly repeating parents’ 

behavior pattern) and general (in terms of broad elevation of risk for numerous negative 

outcomes like school failure, early parenthood and so on). Thus far, a majority of 

studies have reported some significant intergenerational linkages for antisocial 

behavior, while others do not (Thornberry et al., 2009).  Huesmann with colleagues 

(1984; 2003) studied 600 children from age 8 to mid-adulthood, plus their parents and 

children. They found that intergenerational continuity of aggression was even greater 

than individual continuity across the life course when successive generations were 

assessed at approximately the same age. Furstenberg et al. (1990) followed a sample 

of 404 African American women from disadvantaged Baltimore families and their 

children over 20 years. They found an elevated risk of teenage parenthood in the next 

generation born to teenage mothers, compared to non-teenage mothers. Nevertheless, 
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the majority of children of teenage mothers did not continue to become teenage 

parents. Offspring of teenage mothers who did become teenage parents were much 

more likely to live in poverty and have poor academic performance in school than other 

offspring who did not repeat the adolescent parenthood of their mothers. Chassin et al. 

(1998) conducted a prospective multigenerational study of 214 families, including 

grandparents (G1), parents (G2) and adolescent offspring (G3). They found that there 

existed intergenerational linkage of smoking behaviors across the three generations. 

Specifically, parenting behaviors were predictive of adolescent smoking, both directly 

and indirectly by raising the likelihood of affiliating with smoking peers. Using data in 

three successive generations, Thornberry, Krohn and Freeman-Gallant (2006) reported 

that grandparent’s and parent’s drug use is significantly related to the early onset of 

drug use by the child, but the effect is only for their so-called supervisory parents who 

had contact with the child at least once a week. Similarly, Bailey et al. (2006) also 

examined three successive generations and found that substance use for grandparents 

(G1) was significantly related to parents’ (G2) substance use and that G3’s early 

problem behavior was also significantly related to G2’s problem behavior at ages 13-14.  

An important multigenerational study of antisocial behavior initiated in the United 

Kingdom worth detailed mentioning is the Cambridge Study in Delinquency 

Development (CSDD), a prospective longitudinal survey of the development of 

antisocial behavior and offending in 411 males led by David Farrington. Research 

subjects were first contacted in 1961-1962 around the age of 8-9 from a working-class 

inner-city area of South London. Thus far, Farrington with his research team has 

accumulated a wealth of information on the study males and their life courses, their 
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parents and also their offspring (Bijleveld & Farrington, 2009). Early findings reported by 

Farrington et al. (1975) and West and Farrington (1977) showed that when the study 

males were aged 20 on average, 48% with convicted fathers were convicted compared 

with only 19% of those with unconvicted fathers. Meanwhile, 54% of the study males 

with convicted mothers were themselves convicted compared with only 23% of those 

with unconvicted mothers. A more recent replication study done by Farrington, Coid and 

Murray (2009) extended earlier analyses to the study males aged 50, investigating the 

intergenerational transmission of offending across three generations. Not surprisingly, 

they found that there was a similar degree of intergenerational transmission of 

convictions from G1 males to G2 males (odds ratio =3.5) and from G2 males to G3 

males (odds ratio=3.2), whereas the degree of intergenerational transmission from G1 

females to G2 males (odds ratio=2.3) and from G2 males to G3 females (odds 

ratio=2.0) was less. There was little evidence of intergenerational transmission of 

offending from G1 to G3, except from grandmothers to granddaughters (odds ratio=2.5). 

Interestingly, they also found that the study males (G2) who have two criminal parents 

were not more likely to be convicted than those with only one criminal parent, a 

conclusion which needs further research to verify (see also Kim et al., 2009 for a 

different result).  

Similarly, using conviction data on five generations that span an even longer 

period of time, from the year 1882 to 2007 in the Netherlands, Bijleveld and Wijkman 

(2009) also found that parental convictions would increase the risk of offspring 

convictions, although the risk-increase is not extremely high and parental delinquency 

before birth is found to be irrelevant (see also Farrington et al., 1975 for a different 
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result). The risk increases more, and more consistently, when a narrower subset of 

offenses (more serious offenses) was included. Other research also provides evidence 

of a robust intergenerational relationship (e.g. McCord, 1991; Kaplan & Liu, 1999; 

Farrington, 2009; Kim et al., 2009). 

In contrast, other studies have either found no significant correlation between 

parent’s and child’s antisocial behavior or partial support for intergenerational continuity 

under stringent conditions. For instance, Cairns et al. (1998) failed to find 

intergenerational transmission of aggressive behavior. The correlations between 

aggressive behaviors of the mothers when they were children and aggressive behaviors 

of their children in early school years were unreliable and only modest. Hops et al. 

(2003) found that G2’s adolescent externalizing behavior was not significantly correlated 

with G3’s childhood externalizing behavior. The seemingly obvious fact that adjacent 

generations tend to behave in similar fashion with respect to antisocial behavior is not 

universally supported by empirical studies (Thornberry et al., 2003), which, in turn, has 

stimulated research interests in intergenerational discontinuity and potential protective 

factors that buffer existing parental risk against their child. The current study thus 

pursued the discontinuity pathway. 

An equally important, if not more important, issue regarding intergenerational 

continuity of antisocial behavior is to discover the multifaceted processes involved in the 

transmission of risk. In effect, identifying causal mechanisms explaining 

intergenerational continuity will give important hints on possible protective factors that 

are central to intergenerational resilience study.  
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Of the causal mechanisms considered, family processes, particularly parenting 

behaviors, are perhaps the most important ones. Through examining antisocial 

behaviors of parents and children at ages 9-11 and 12-14 respectively, Kaplan and Liu 

(1999) reported a strong intergenerational link. In particular, parents’ childrearing style 

at ages 35-39 significantly mediated the estimate of intergenerational continuity. 

Ehrensaft with colleagues (2003) confirmed both intergenerational continuity of 

antisocial behavior and the mediating role of parenting. In a relatively short-term 

longitudinal study (15-month) with 126 African American and Hispanic at risk boys who 

had an older brother with a recent juvenile court conviction, they found that early onset 

conduct disorder (before age 15) in mothers was predictive of children’s antisocial 

behavior. High level of parent-child conflict and lack of parental involvement and monitor 

mediated the intergenerational link. Capaldi et al. (2003) also found that parents’ 

adolescent antisocial behavior is both directly and indirectly, via poor parenting, linked 

to their children’s difficult temperament during toddlerhood. 

While parenting is certainly a central mediator of intergenerational continuity of 

antisocial behavior as existing literature shows, relevant factors that directly or indirectly 

precede parenting are worth considering as well. From both a relatively narrow point of 

view rooted in interactional theory of delinquency (Thornberry, 1987; Thornberry & 

Krohn, 2001; 2005) and a wider life-course perspective (Elder, 1997) or the dynamic 

developmental systems (DDS) model (Capaldi et al., 2008), involvement in antisocial 

behavior has detrimental consequences for individuals that would ultimately 

compromise life opportunities of his or her offspring. Additionally, there is a well-

established literature showing that stressful life events, depression and other forms of 
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disruptions in parental psychological functioning reduce a parent’s ability to nurture 

positive development in children (e.g. Belsky, 1984, 1993; Hops et al., 1987; Patterson 

et al., 1989; Snyder, 1991; Capaldi & Patterson, 1991; Downey & Coyne, 1993; Kotch et 

al., 1999; Pears & Capaldi, 2001; Tolan et al., 2006). However, relatively few empirical 

studies have considered links between depression and other life stressors, combined 

with gendered effects, as potential contributors to parenting behaviors and as potential 

mediators of intergenerational continuity of antisocial behavior. The Rochester Youth 

Development Study (RYDS) (Thornberry et al., 2003) with its follow-up Rochester 

Intergenerational Study (RIGS) is one of the very few studies that satisfy all three 

defining criteria of a standard intergenerational study.  

Using data from the RYGS and RIGS, Thornberry with colleagues (2003) 

examined gendered effects of financial stress and parenting in the intergenerational 

transmission of antisocial behavior. Results from structural equation models show that 

G2 fathers’ antisocial behavior during adolescence is significantly and positively related 

to the level of G3’s antisocial behavior during childhood. As expected, G2 fathers’ 

adolescent involvement in delinquency is related to a less effective parenting style, 

which is, in turn, negatively associated with G3’s antisocial behavior. Interestingly, 

although for males there is no statistically significant direct path from G1’s parenting to 

G2’s parenting, there exists an indirect path via G2’s antisocial behavior. In addition, G1 

family poverty increases the chances that that G2 will experience higher level of 

financial stress during their early 20s, which, in turn, decreases effective parenting 

styles. However, for G2 mothers, their adolescent involvement in delinquency is not 

directly associated with the level of G3’s antisocial behavior during childhood. Instead, 
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the effect is entirely indirect, operating through G2’s parenting style. Different from 

males again, G1’s parenting of G2 has a significant and sizeable direct effect on G2’s 

parenting of G3. Additionally, for females, economic disadvantage is also central to 

intergenerational transmission of antisocial behavior. As Thornberry et al. concluded, 

“antisocial behavior plays a more central role in the mode for fathers and parenting style 

plays a more powerful mediating role in the model for mothers” (2003, p.181). However, 

it is worth noting that Moffitt et al. (2001) reported that the risk processes for childhood 

and adolescent antisocial behavior are quite similar for boys and girls (see also Verona 

& Sachs-Ericsson, 2005; Sterba et al., 2007; D’Onofrio et al., 2007; Kim et al., 2009). 

Accordingly, taking into account of both parent’s and child’s gender simultaneously 

would be of great research significance. Given the substantial sample size it requires, 

few empirical studies have been able to do so.  

Using the same data and statistical techniques for analysis, Thornberry (2005) 

reported that, for G2 mother and their families, G2 adolescent drug use is only indirectly 

related to G3 delinquency, reported by their teachers, through the effects of G2 positive 

parenting. However, adolescent drug use increases the likelihood of G2 experiencing 

stress during transition period, which, in turn, has a significant impact on G2 parenting. 

There is also a direct association between adolescent drug use and positive parenting 

style. In addition, G1 positive parenting reduces G2 adolescent drug use and is 

positively related to G2 positive parenting. On the contrary, for G2 supervisory fathers, 

the negative, hostile aspects of parenting are significantly related to G3 delinquency. 

Stressful life events of G2 supervisory fathers are also directly linked to G3 delinquency 
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beyond an indirect path via G2 negative parenting. These parental characteristics are 

related to their earlier development, especially adolescent drug use. 

Thornberry, Freeman-Gallant and Lovegrove (2009b) specifically examined the 

impact of two parental stressors on the intergenerational transmission of antisocial 

behavior using data from the RYDS. Again, for G2 mothers, there is a significant 

correlation between their own engagement in drug use and delinquency during 

adolescence and the rate of her child’s externalizing problems at age 9. The same 

conclusion can be drawn for supervisory fathers, but not for non-supervisory fathers. 

More specifically, for both G2 mothers and G2 supervisory fathers, adolescent antisocial 

behavior and a younger age at first birth significantly increase the level of depressive 

symptoms, which, in turn, significantly reduce parental attachment to the child and 

increase the child’s externalizing behavior. However, the importance of another 

proposed parental stressor—negative life events is lower than expected by theoretical 

models. 

In a summary piece for the aforementioned series of studies on intergenerational 

continuity of antisocial behavior led by Thornberry and his research team, Thornberry 

(2009) concluded by stating that there is “evidence of intergenerational continuity in 

antisocial behavior across adjacent generations. The social environment, either directly 

or in interaction with genetic risk, plays a vital role in our understanding of the origins 

and course of antisocial behavior” (p.219-320). Therefore, the presence of some non-

significant or mixed findings should not be taken to mean that current research of 

intergenerational transmission of antisocial behavior is invalid or meaningless. To a 

significant extent, the strength of the parent-child relationship in antisocial behavior, and 
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the degree to which mediators explain the intergenerational link, depend on the 

particular outcome variables considered, the particular environment or family-related 

variables used and the age ranges for the parent and the child at which measurements 

are taken and may also reflect period effects if the dataset covers a long time span 

(Thornberry, Freeman-Gallant & Lovegrove, 2009a; Bijleveld & Farrington, 2009). 

These same words may be suitable for research on intergenerational resilience of 

antisocial behavior as well. 

Theoretical Explanation of Intergenerational Resilience of Antisocial Behavior 

The explanation of intergenerational resilience of antisocial behavior is guided by 

criminological theories. Since we are interested in how the quality of parent-child 

relationship may promote and/or protect children from delinquency in the face of 

parental history of adolescent delinquent behavior, the broad category of social control 

theories fits our research purpose (e.g. Hirschi, 1969; Reckless, 1961). One well-

established developmental and life-course theory of antisocial behavior within the 

general framework of social control perspective is the interactional theory of 

delinquency first proposed by Thornberry (1987) and subsequently expanded by 

Thornberry and Krohn (2001; 2005).  

 Thornberry first articulated his interactional theory of delinquency by pointing out 

three major limitations of extant theories of delinquency: 1) relying on unidirectional 

rather than reciprocal causal structure, 2) failing to tackle the issue of delinquency 

developmentally, specifying causal models for only a narrow age range, and 3) 

assuming uniform casual effects through the social structure and ignoring the sources of 

initial variation in both delinquency and its presumed causes. Thornberry offers his 

interactional model as an alternative attending to these limitations. Unlike classical 
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control theories proposed by Hirschi and others (e.g. Nye, 1958; Reiss, 1951), 

Thornberry’s interactional model does not assume that the attenuation of controls 

directly leads to delinquency. “For the freedom resulting from weakened bonds to be 

channeled into delinquency, especially serious prolonged delinquency, requires an 

interactive setting in which delinquency is learned, performed and reinforced” 

(Thornberry, 1987, p.865). Adopting a theoretical elaboration approach, Thornberry 

included three core measures from social control theory—attachment to parents, 

commitment to school and belief in conventional values, and two core measures from 

social learning theory—association with delinquent peers and adopting delinquent 

values and one ultimate outcome variable engaging in delinquent behavior to illustrate 

his initial version of an interactional model. Thornberry with colleagues (1991; 1994) 

tested the interactional model using data from early waves of the RYDS and concluded 

that “delinquent behavior is part and parcel of a dynamic social process” (1994, p.75), 

and “causal influences vary at different developmental stages and many causal 

relationships are reciprocal” (1991, p.29). 

 Thornberry and Krohn (2001; 2005) further elaborated on the interactional model 

of delinquency by emphasizing the notion of equifinality, meaning that many potential 

combinations can produce the same result (Cicchetti & Rogosch, 1996), and 

incorporating explanations of both early childhood antisocial behavior and criminal 

behaviors after the teenage year. According to them, for example, the mix of causes 

that generate delinquency during the preschool years differs, to some extent, from the 

mix of causes that generate delinquency during childhood, adolescence and late 

adolescence/early adulthood. Relatedly, the success or failure with which previous 
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developmental stages have been traversed also influences the occurrence of antisocial 

behavior. While there are multiple causes for antisocial behavior and general 

delinquency, not all causal factors need to be activated to produce the outcome. The 

causal force varies across people according to the number of casual factors and the 

strength or extremity of any particular casual variable. “Offending at all ages is the result 

of the total magnitude of all relevant causal forces” (Osgood, 2005, p.199). Additionally, 

the presence or absence of offsetting variables is also crucial for the occurrence of 

delinquency. As the magnitude of the causal force increases and the magnitude of 

offsetting variables decreases, individual’s involvement in antisocial behavior and 

general delinquency becomes more likely, and the severity of antisocial behaviors will 

also increase (Thornberry & Krohn, 2005). In effect, this path of thinking is consistent 

with the risk and protective factors approach that is adopted for the current research 

project. 

Thornberry and Krohn (2005) explicitly discussed the initiation of antisocial 

behaviors in four broad developmental stages: the toddler/preschool years, childhood, 

adolescence and late adolescence/early adulthood. Rather than having sharp 

boundaries, these developmental stages are viewed as regions of gradual, continuous 

process of human development. Specifically, the early onset of a small portion of the 

population who initiates antisocial behaviors during toddlerhood and the preschool 

years can be explained by the combination and interaction of neuropsychological deficit 

and difficult temperament (e.g. poor emotion regulation, impulsiveness and negative 

emotionality), ineffective parenting (e.g. physical punishment and low affective ties), and 

position in the social structure (e.g. poverty, unemployment and disorganized 
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neighborhood). Child’s individual characteristics and parent’s inept parenting are also 

likely to be causally interwoven. As prior research has shown, young children with 

negative temperamental qualities are more subject to parental hostility and physical 

punishment (e.g. Rutter & Quinton, 1984; Lee & Bates, 1985), which, in turn, leads to 

maladaptive and uncontrolled responses in the child (e.g. Moffitt, 1993; Belsky et al., 

1996). Meanwhile, empirical studies have also shown that structural adversity increases 

parental stress and reduce their social capital, which, in turn, leads to ineffective 

parenting (Belsky et al., 1996; Conger et al., 1994; Patterson et al., 1992). Childhood 

onset of antisocial behavior is then particularly associated with family factors. Structural 

adversity increases stressors such as parental depression and financial worries, 

impeding effective parenting, which, in turn, has a strong impact on antisocial behavior 

(e.g. Jang & Smith, 1997). Moreover, both structural adversity and ineffective parenting 

compromise the child’s ability to succeed in school but increase access to deviant 

opportunities. Accordingly, taking into account both empirical findings from research on 

intergenerational continuities of antisocial behavior and theoretical explanation on how 

antisocial behavior initiates in pre-school and childhood years, the following parental 

(G2) factors are proposed to have promotive and/or protective effects on G3’s antisocial 

behavior: parental attachment to child, parental supervision, parental consistency of 

discipline, parental involvement in child’s activities and parental involvement in child’s 

school activities.  

As the child ages, greater effects from school and peers should be taken into 

account. Adolescents who initiate antisocial behaviors when they are about age 12 to 

age 16 are unlikely to have been exposed to the more extreme and interwoven casual 
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forces described up to this point. As Conger (1991) suggested, one of the major 

developmental tasks of adolescence is to establish age-appropriate autonomy, which 

relies on the processes of both separation and continued connectedness from parental 

authority. To some extent, peers replace parents, or at least are added to parents, as 

another major source of rewards and approval of behaviors (Gecas & Seff, 1990). Thus, 

youngsters who were buffered at earlier ages by strong pro-social bonds are in a 

particularly precarious position during this stage of their lives. There exist greater 

difficulties for their parents to provide alternative activities that could keep their children 

from problematic influences as in childhood years (Thornberry & Krohn, 2005). Thus, 

we expect that protection effects of good parent-child relationship would become 

weaker when the child grows up.  

Significance of Current Research 

The major goal of this study is to explore intergenerational resilience in antisocial 

behavior and general delinquency with a specific focus on identifying promotive and 

protective factors. While prior work on intergenerational transmission of antisocial 

behavior is meaningful and valuable, it lacks in several significant areas.  

In congruence with the primary objective of this thesis, no prior literature exists 

that addresses specifically the issue of intergenerational resilience of antisocial behavior 

and delinquency. This is quite surprising when we consider the accumulated evidence 

in the field for which estimates of the strength of the non-concurrent relationship 

between parents’ and children’s delinquency are not particularly large in magnitude. 

There are, thus, a significant number of good kids with parents with delinquent histories. 

This thesis research is among the first studies that explore parent’s (G2) adulthood 

protective factors against their own adolescent risk regarding antisocial behaviors of 
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their offspring (G3) during G3’s childhood and adolescence years while controlling for 

G2’s concurrent delinquency. The current investigation is also different from empirical 

studies that have been done by Thornberry with colleagues mentioned earlier on 

intergenerational transmission of risk. Their main research focus is on mediating 

relationships using structural equation modeling (SEM) techniques, while this thesis 

research focuses on moderation. A preliminary list of promotive/ protective factors has 

been suggested for further research.  

Second, previous empirical studies and criminological theories, for instance, the 

interactional theory of delinquency, have indicated that the impact of family, particularly 

parenting behaviors, on antisocial behavior would decrease as the child grows older. 

The same logic applies to the protection side. As a preliminary study, this thesis 

investigates whether the sets of promotive/protective factors as well as the moderating 

mechanism differ for G3 childhood versus adolescent years. The present research is 

the first to take into account the protection side from both an intergenerational and 

developmental perspective. Cumulative effects have also been reported.   

Research Questions & Hypotheses  

  RQ1. Does good parent-child relationship protect children from delinquent 

behaviors in the face of parental history of adolescent delinquent behavior?  

 Hypothesis. Good parent-child relationship (parental attachment to child, 

parental supervision, parental consistency of discipline, parental involvement in child’s 

activities and parental involvement in child’s school activities) is hypothesized to have 

significant promotive and/or protective effects on G3 delinquent outcome against G2’s 

own adolescence risk.  
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  RQ2. Does the group of promotive and/or protective factors (as well as the 

moderating mechanism) against parental (G2) adolescent risk differ in G3 childhood 

versus adolescent years?  

 Hypothesis. It is hypothesized that the number of significant promotive and 

protective factors would decrease when the child grows up, net of effects of important 

control variables.  
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CHAPTER 3 
METHODS AND ANALYTIC ISSUE 

Data 

Data for the current study were obtained from the Rochester Youth Development 

Study (RYDS), and its follow-up, the Rochester Intergenerational Study (RIGS), which, 

together, constitute a comprehensive investigation of both pro-social and anti-social 

development across the human life course (Thornberry et al., 2003). The RYDS has 

followed a panel of juveniles from their early teenager years (age of 14) till age 31, and 

14 waves of interviews have been completed.  The RYDS began in 1988 with an 

original sample of 1000 seventh and eighth grade students in the public schools of 

Rochester, New York, referred to as Generation 2 (G2). Since the base rates for serious 

delinquency and drug use are relatively low (Elliott, Huizinga, & Menard, 1989; 

Wolfgang, Thornberry, & Figlio, 1987), in creating the original sample, youth at high risk 

were oversampled in the Rochester study. Specifically, males were oversampled (75% 

versus 25%) because they are more likely than females to commit delinquent acts. 

Students from high-crime-rate areas of the city were also oversampled based on the 

assumption that living in such areas is a significant risk factor for juvenile delinquency. 

In order to identify those high-crime-rate areas, each census tract in Rochester was 

assigned a resident arrest rate reflecting the proportion of the tract’s total adult 

population arrested by the Rochester police in 1986. The initial sample was 

predominantly composed of minority (68% African American, 17% Hispanic, and 15% 

White) and males (77%).  

In Phase 1 of the RYDS, the students (G2) and their primary caretakers (most 

often the biological mother), referred to as Generation 1 (G1), were interviewed nine 
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and eight times respectively at 6-month intervals. Phase 1 covered the adolescent years 

of G2 subjects, ages 14-18. In Phase 2, G2 subjects with their parents were interviewed 

at three annual intervals, at ages 20-22. Multiple measurements and instruments have 

been adopted to study a wide range of topics including neighborhood characteristics, 

family structure, family relationships, peer relationships, social networks and support 

systems and serious and minor problem behaviors. Two additional interviews of G2 

subjects only were conducted at G2’s ages 29 and 31. Information on individual life 

trajectory such as education level, job and family formation was collected. In addition to 

interview data, the RYDS also collected child maltreatment information from the 

Department of Social Services and official arrest data from the Rochester police 

department. The retention rates compare favorably to other panel studies of anti-social 

behaviors. At Wave 12, 85% (846) of the initial 1,000 subjects were re-interviewed, and 

the completion rate for parent interviews was 83%. Eighty percent of G2 subjects were 

re-interviewed at Waves 13 and 14.  

The Rochester Intergenerational Study (RIGS), which launched in 1999, focused 

on the oldest biological children of the original RYDS subjects. The children, referred to 

as Generation 3 (G3), enter the RIGS study as they turn 2 years old. Interviews are 

conducted annually with the original RYDS subjects, another primary caretaker of the 

child and all children who are 8 years old and above (n=371 in year 1, they ranged in 

age from 2 to 13, with an average age of 6 years and n=479 in year 10, they ranged in 

age from 2 to 22, with an average age of 13). Various aspects of parent’s and child’s life 

are covered by the interview such as parent’s (G2) structural position and stressors, 

parenting behaviors and peer friendship networks, and G3’s school factors, peer 
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relationship and antisocial behavior. Additional data have also been gathered from other 

agencies such as the schools and social services (Thornberry, 2009).   

The current analysis uses data from Wave 2-9 of the RYDS, and Research-Year 

1-2 and Year 7-8 data of the RIGS on 336 G3 subjects. Data from multiple waves are 

used to assure the proper time-order of variables, accordingly retaining the integrity of 

the risk and protective factors model. G2’s adolescence risk measures are taken at 

Wave 2-9 of the RYDS (corresponding year—1988-1992). G3’s childhood and 

adolescence outcome measures are taken at Research-Year 2 and Year 8 of the RIGS 

(corresponding year—2000, 2006). Since promotive/protective factors are to be 

measured after existing risk and before delinquency outcome, G2 adulthood promotive 

and protective measures are taken from Research-Year 1 of the RIGS (corresponding 

year—1999) for G3 childhood outcome and Year 7 (corresponding year—2005) for G3 

adolescent outcome.  

The analysis sample (N=336 for G3 childhood model and N=322 for G3 

adolescence model) for the current investigation was almost evenly composed of male 

(51%) and female (49%) subjects. The sample was predominantly African American 

(77%) and had a mean age of 6.13 years old at Research-Year 1 of the RIGS. As 

shown in Figure 3-1, the youngest participant in the study sample was around 3 years of 

age and the oldest participant was 10 years of age at Year 1. The average G2’s age at 

G3’s birth is 19.08 years old, with a minimum of 14.1 years of age and a maximum of 

23.6 years of age. Approximately 29% had less than a high school diploma, the 

majority, 60% had a high school diploma and 11% had some education beyond a high 

school diploma. 



 

36 

Measures 

Dependent Variable 

General delinquency. Both G3 childhood and adolescence delinquent behaviors 

are measured using items taken from Achenbach’s (1991, 1992) Child Behavioral 

Checklist (CBCL), which is one of the most commonly used standardized measures for 

evaluating behavioral and emotional problems in children between the ages of 2 and 3, 

and between 4 and 18 (Achenbach et al., 1991) . In the RIGS, the CBCL was 

administered to both G2 subjects and the other primary caregivers of G3 subjects. If G2 

subjects were female (biological mothers), their own interview data were used, whereas 

for male G2 subjects (biological fathers), the OCG interview data have been used. 

Previous studies using the same datasets (Thornberry et al., 2009a; 2009b) have 

shown that child’s biological mothers are most knowledgeable about the children’s 

behavior and only a small proportion of G2 male subjects live with their oldest biological 

child and barely can they really know whether G3 subjects have committed delinquency.  

 The primary caregiver was asked how often it is true that the child participates in 

different types of delinquent behaviors. Responses were indicated on a 3-point ordinal 

scale: “never” (0), “sometimes” (1), or “often” (2). Prior research using the CBCL has 

typically averaged the responses for the include items and a score is calculated only if 

80% or more of the scale items are non-missing (e.g. Thornberry et al., 2003; 

Thornberry et al., 2009a; 2009b). Of central importance in this thesis study is the 

delinquency behavior component of the CBCL. An 18-item general delinquency scale 

was employed in this study, which measures items such as: doesn’t seem to feel guilty 

after misbehaving, hangs around with others who get in trouble, vandalizes, physically 

attacks people and etc (Appendix A for complete list of items). Most items in the scale 
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are comparable to moderate and minor delinquency items used in the RYDS 

Delinquency Indices, which have been included as risk factor for the current study. The 

scale yielded a reliability of 0.80 in G3 childhood model and a reliability of 0.86 in G3 

adolescence model. Table 3-1 and 3-2 show the average CBCL Delinquency score for 

G3 childhood to be 0.184 (range 0-2), with a minimum of 0 and a maximum of 0.889 

and for G3 adolescence to be 0.187 (range 0-2), with a minimum of 0 and a maximum 

of 1.5, indicating that on average they didn’t engage in delinquent behaviors very often.  

Risk Factor 

Parental (G2) adolescent risk. The measure of the parental (G2) adolescent risk 

is based on G2 self-reported data collected in their adolescent interviews from phase 1 

of the RYDS. At 6-month interval, G2 subjects responded to a self-reported delinquency 

index containing 32 items (Appendix A) covering a range of delinquent behaviors from 

minor offenses such as status offenses and petty theft, to more serious crimes like 

robbery, burglary and aggravated assault. G2 subjects were asked if they had 

committed each offense since the last interview, in other words, during the past 6 

months and, if they had, how many times. A cumulative incidence score of involvement 

in delinquent behaviors between Wave 2 and 9 of the RYDS covering the age span of 

14 to 18 was used in the current investigation. Since the original scale is positively 

skewed (childhood: Skewness=2.51; adolescence: Skewness=2.62), a log 

transformation has been applied. Table 3-2 shows for childhood model, the mean for G2 

adolescent risk after log transformation is 2.89 with Skewness=0.09, and for 

adolescence model, the mean is 2.79 with Skewness=0.16. Previous studies have 

demonstrated that the same cumulative delinquency incidence score has strong 

reliability and validity (Thornberry & Krohn, 2003; Thornberry et al., 2009).  
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Promotive/Protective Factors 

G2’s affective ties to G3. G2’s affective ties or attachment to G3 are measured 

by a 10-item scale derived from Hudson’s Index of Parental Attitudes (IPA), which was 

originally designed to measure the extent and severity of parent-child relationship 

problems as perceived and reported by the parent and grandparent (Hudson, 1996). 

The IPA has been found to be reliable and valid in empirical studies assessing parent-

child relationship (e.g. Taylor et al., 2007; Thornberry et al., 2003). G2 was asked, for 

instance, how often they would say “child is too demanding”, “child interferes with your 

activities” or “you just do not understand your child” and so on (Appendix A for complete 

list of items). Responses were indicated on a 5-point scale from “never” (1), “seldom” 

(2), “sometimes” (3), “often” (4) to “always” (5). Items have been averaged to provide 

the mean score, and the reliability of the scale is 0.77 (Thornberry et al., 2009). The 

mean score for G3 childhood sample is 4.42 (range 1-5) and for adolescence sample is 

4.48, with higher scores indicating higher level of G2’s affective ties to G3.  

G2 consistency of discipline. A four-item scale is used to measure G2’s 

consistency in disciplining G3. G2 was asked once they have decided on a punishment, 

“how often the child can get out of it”, “how often G2 has to discipline the child 

repeatedly for the same thing”, “when the child misbehaves, how often G2 threatens to 

do things that G2 knows he/she will not actually do” and “when G2 punished the child, 

how often the kind of punishment depends on G2’s mood”. Responses were indicated 

on a 5-point scale from “never” (1), “seldom” (2), “sometimes” (3), “often” (4) to “always” 

(5). Items have been averaged to provide the mean score, and the reliability of the scale 

is 0.69. The mean score for G3 childhood sample is 3.50 (range 1-5) and for 
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adolescence sample is 3.82. All four items were reverse coded, thus higher scores 

indicating higher level of G2’s consistency of discipline.  

G2 involvement in child’s activities. A seven-item scale is used to measure 

G2’s involvement in child’s activities when G3 is in childhood. For instance, G2 was 

asked how often they read to child, talk to child about what he/she did during the day 

(Appendix A for complete list of items). A similar five-item scale is used to measure G2’s 

involvement in G3’s activities when G3 is in adolescence. The two items that have been 

eliminated is “how often G2 would read to G3” and “how often G2 would take G3 to a 

play-ground, park or place to play with other children”. Responses were again indicated 

on a 5-point scale from “never” (1), “seldom” (2), “sometimes” (3), “often” (4) to “always” 

(5). The mean score for G3 childhood sample is 3.79 (range 1-5) and for adolescence 

sample is 3.88, with higher scores indicating higher level of G2’s affective ties to G3. 

The reliability of the scale is 0.73.  

G2 supervision of G3. The supervision of G2 on G3 is measured by a 3-item 

scale. G2 was asked during the times when they were taking charge of the child, how 

often they know “where the child is”, “what the child is doing” and “who the child is 

playing or hanging around with”. Responses were indicated on a 5-point scale from 

“never” (1), “seldom” (2), “sometimes” (3), “often” (4) to “always” (5). The mean score for 

G3 childhood sample is 4.77 (range 1-5) and for adolescence sample is 4.66, with 

higher scores indicating higher level of G2’s supervision of G3. The reliability of the 

scale is 0.70. 

G2 involvement in G3’s school life. The closeness of G2 as a parent towards 

G3’s school life is measured by four questions. G2 was asked since last interview, 
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whether he or she has “attended an orientation meeting at child’s school”, “attended a 

PTA meeting, open house, or helped out at child’s school”, “asked for a meeting with 

child’s teacher, a social worker, or counselor at school” and “met child’s teacher”. All 

these questions were dichotomously recorded, with “yes” (1) and “no” (0). Items have 

been summed to create a scale between 0 and 4. The summed score for G3 childhood 

sample is 2.23 and for adolescence sample is 2.02. The reliability of the scale is 0.74.  

Control Variables 

 G2 concurrent delinquency. Empirical studies have shown that active 

delinquent parents have concurrent, detrimental impact on the well-being of their 

offspring (e.g. Garnier & Stein, 2002; Loeber & Stouthamer-Loeber, 1986). Since our 

research focus here is on non-concurrent, intergenerational resilience, G2’s concurrent 

crime and delinquency needs to be controlled. A 19-item self-reported delinquency 

index similar to the one used to measure parental (G2) adolescent risk is adopted here 

(Appendix A for complete list of items). As mentioned earlier, data from Research-Year 

1 and Year 6 of RIGS will be used here. Because the original scale is positively skewed 

(childhood: Skewness=4.47; adolescence: Skewness=5.02), a log transformation has 

been applied. The mean for childhood model is 1.34 with Skewness=1.40, and for 

adolescence model, the mean is 0.81 with Skewness=2.11.  

G3 cognitive competence. Numerous studies have demonstrated that cognitive 

skills and antisocial behavior are intertwined (e.g. Bellair & McNulty, 2010; Gordon, 

1987; Hirschi & Hindelang, 1977; Lynam et al., 1993; Moffitt, 1990). Standardized 

scores from the Peabody Picture Vocabulary Test—PPVT III has been adopted as a 

proxy to measure cognitive competence for G3. The PPVT III has a median reliability 

(Cronbach’s alpha) of 0.95, and it is a culturally fair instrument that is appropriate for 
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use with minorities such as African-American people (Washington & Craig, 1999). The 

mean score for the childhood sample is 89.76 with a standard deviation of 12.27, and 

the mean score for the adolescence sample is 90.02 with a standard deviation of 12.08.  

Race/ethnicity of G2. Research has shown that child rearing practices are 

different among ethnic groups. For instance, corporal punishment is more common 

among African Americans than whites or Hispanics (e.g. Berlin et al., 2009).  

Information on the race/ethnicity of G2 was also recorded as part of the demographic 

profile of the Rochester Intergenerational Study (RIGS) and several indicator variables 

were created to include race/ethnicity of G2 in the model. The indicator variables were 

African-American (1 if yes, 0 if otherwise), Hispanic (1 if yes, 0 if otherwise) and white (1 

if yes, 0 if otherwise). As mentioned above, the majority of the sample was African-

American in both childhood and adolescence analysis sample.  

Education level of G2. Low parental education level has been linked to both poor 

child rearing practices and antisocial behavior in children (e.g. Smith & Brooks-Gunn, 

1997; Cote et al., 2006). Information regarding the highest education level of G2 was 

obtained from G2 interviews at Research-Year 1 (1999) of the RIGS. Indicator variables 

were created for the maximum level of education being less than a high school diploma 

(1 if yes, 0 if otherwise), a high school diploma (1 if yes, 0 if otherwise), and some 

education beyond high school (1 if yes, 0 if otherwise). The majority of G2 subjects had 

a high school diploma.  

G2’s age at G3’s birth. Research has shown that younger parents tend to have 

poorer child rearing skills such as more frequent use of corporal punishment than 

parents who bear child at a later age (Berlin et al., 2009; Straus, 1994). In addition, 
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precocious life transition such as being a parent before the normatively expected age 

has also been demonstrated as risk factors for deviance of premature parents as well 

as for their offspring (Krohn, Lizotte & Perez, 1997).  For such reasons, G2’s age at 

G3’s birth was included as a control. For the childhood sample, the average G2’s age at 

G3’s birth is 19.08 years old with a standard deviation of 2.05, and for the adolescence 

sample, the average G2’s age at G3’s birth is 19.04 years old with a standard deviation 

of 2.04.  

Gender of G3. Empirical Studies on intergenerational continuity of antisocial 

behavior mentioned earlier have outlined the importance of taking G3 gender into 

consideration. It is highly possible that gendered effects also exist throughout 

intergenerational resilience of antisocial behavior. G3 gender was coded as “1” for male 

and “2” for female. The analysis sample for childhood was almost evenly composed of 

male (51.83%) and female (48.17%) subjects. Very similarly, the analysis sample for 

adolescence was evenly composed of male (51.41%) and female (48.59%) subjects.  

G2 as supervisory parent. Previous research (Thornberry et al., 2009b) has 

indicated that only about 20-30% of the fathers (G2 males) live with the child (G3 

subjects) and those who do not have varying degrees of contact with their child (Smith 

et al., 2005). Research (Thornberry, 2005; Thornberry et al., 2006) also shows that 

substantive differences exist, in the level of intergenerational continuity, between fathers 

who live with or have frequent contact with the child and those who do not. Accordingly, 

a dummy variable was created to indicate whether G2 included in the current 

investigation is a supervisory parent or not. “1” is coded for supervisory parents who 
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either lived with the child or, on average, supervised the child at least once a month, 

and “0” is coded for non-supervisory parents.  

G3 temperament. G3 temperament was included as a proxy to control potential 

genetic influence across generations. Specifically, two scales have been created to 

measure G3 anger/frustration and impulsivity. Questions like child gets angry when told 

he/she has to go to bed and child usually rushed into an activity without thinking about it 

were asked (Appendix A for complete list of items). Responses were indicated on a 4-

point scale from “not at all like child” (1), “a little bit like child” (2), “a lot like child” (3) to 

“exactly like child” (4). Items have been averaged to provide the mean score, and the 

reliability of the anger/frustration scale is 0.77 and the reliability of the impulsivity is 

0.60. The mean score for G3 childhood sample is 2.14 (range 1-4) for anger/frustration 

and 2.87 (range 1-4) for impulsivity, and for adolescence sample is 2.12 for 

anger/frustration and 2.88 for impulsivity. A higher score indicates higher level of 

anger/frustration and impulsivity. 

Analytic Issue 

The present study employs multiple regression (MR) analysis, which has been 

widely recognized as a general data analytic system (e.g. Cohen, 1968; McClendon, 

1994), to assess the promotive and protective effects of parenting variables on 

intergenerational resilience of delinquent behavior. The idea behind the MR model is to 

relate a set of independent variables to an outcome variable, for purposes of 

explanation and/or prediction, with an equation linear in its parameters. Kelley and 

Maxwell (2010) have listed specific desiderata for applied studies that utilized multiple 

regression technique. Desiderata that are relevant to the analysis part are addressed 

here (Appendix B for complete list of the desiderata).  
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 Missing data. All variables that were included for the analysis were examined for 

missing data. Missing values in the dataset appeared to be missing at random (MAR). 

There was no sign that the missingness depends on an outside variable not in the 

model or depends on the variable itself, though it is practically impossible to test 

whether the MAR condition is satisfied (Allison, 2002; Little & Rubin, 2002).   

  For the childhood model, control variables showed relatively low levels of 

missing responses. Out of the 11 control variables, the range of missing responses was 

between 2.38% (g2 race dummy variables, g2’s age at g3’s birth, g2 as supervisory 

parent or not, g2 education dummy variables, g3 gender) and 10.11% (g3 

anger/frustration and impulsivity). The dependent variable also showed a low level of 

missingness—2.38%. Parenting variables, however, showed a higher level of missing 

responses. The range of missing responses for independent variables was between 

2.97% (G2 adolescence risk) and 21.73% (G2 involvement in G3’s school life).  

 Given that the study is intergenerational as well as longitudinal in nature, the 

level of missing responses is reasonably higher for adolescence model. Out of the 11 

control variables, the range of missing responses was between 11.44% (g2 race 

dummy variables, g2’s age at g3’s birth, g3 gender and g2 as a supervisory parent or 

not) and 20.80% (g3 anger/frustration and impulsivity). The dependent variable showed 

a modest level of missingness—7.14%. The range of missing responses for 

independent variables for adolescence model was between 12.11% (g2 adolescence 

risk) and 26.39% (g2 consistency of discipline) 

 As suggested by Harrell (2001), the data have been interrogated for patterns of 

missingness. It did not appear to contain any sort of systematic patterns. According to 
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Allison (2002), listwise or case deletion is the method that is most robust to violations of 

MAR among independent variables in a regression analysis. More specifically, “if the 

probability of missing data on any of the independent variables does not depend on the 

values of the dependent variable, then regression estimates using listwise deletion will 

be unbiased” (Allison, 2002, p.6-7), which is exactly the case for our analytic models. 

However, because our analysis sample size is relatively small (n=336 for childhood 

model and n=322 for adolescence model) and a listwise deletion leads to a substantial 

decrease in our sample size (eliminating 137 subjects in childhood model and 120 

subjects in adolescence model), we could not adopt the listwise deletion method. In 

addition, methods like mean substitution and pairwise deletion should not be adopted in 

general (Allison, 2002; Kelley & Maxwell, 2010; Schafer & Graham, 2002). Furthermore, 

the pattern of missing data is not monotonic in our analysis sample. Accordingly, 

multiple imputation is desirable for dealing with missing data in our analysis sample. 

Multiple imputation was completed by using “proc mi” and “proc analyze” in SAS® 9.21 

with Markov Chain Monte Carlo (MCMC) method2. As Allison (2002) suggested, 

dependent variable has been included in the imputation process. Even though multiple 

imputation is the desirable way for dealing with missing data in our current investigation, 

it is still necessary to mention that imputing values is still an educated guess as to what 

a respondent would have answered (Allison, 2002).  

                                            
1 SAS and all other SAS Institute Inc. product or service names are registered trademarks or 
trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. 
2
 Our imputation model includes all the variables in the analysis. The number of times of 

imputation equals to 5. In short, three steps were involved in multiple imputation: 1) a series of 
imputed data sets were created based on chosen variables and an imputation method; 2) 
statistical analysis were carried out on each of the imputed data set; 3) parameter estimated 
from each of the imputed data sets were combined to get a final single set of parameter 
estimates. 
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 Addressing assumptions. Standard approaches to multiple regression (MR) 

rely on ordinary least squares (OLS) to estimate model parameters. Although no 

distributional assumptions were made about independent variables and estimation of 

the regression coefficients does not require any parametric assumptions, inferences 

from coefficient such as p-values and confidence intervals for regression estimates do 

depend on assumptions (Agresti & Finlay, 2009; Kelley & Maxwell, 2010). All models 

were checked for outliers, heteroskedasticity and collinearity. Although some literature 

(e.g. Rose & Fraser, 2008; Quintano et al., 2010) suggests that regression diagnostics 

should be done before data imputation, I ran regression diagnostics both before and 

after imputing the data.  

 Outliers were checked in three different ways. First, studentized residuals were 

created for all independent variables. Attention should be paid to studentized residuals 

that exceed 2 in absolute value. Second, leverage statistics were examined for values 

greater than (2k+2)/n, where k is the number of predictors and n is the number of 

observations. Third, Cook’s D has also been examined. The conventional cut-off point 

for Cook’s D is 4/n, where n is the number of observations. The higher the Cook’s D is, 

the more influential the point is. To this point, if an observation was found to be “far 

away” from the rest of the observations (both before the imputation and after the 

imputation), it was removed. Thus, different regression models may have slightly 

different analysis sample size depending on the severity of the outliers in the model.   

 Another important assumption underlying multiple regression technique is that 

error variance is homogeneous across all values of the regressors. In other words, 

homoscedasticity is required (Agresti & Finlay, 2009; White, 1980). If the variance of the 
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residuals is non-constant, said to be “heteroscedastic”, our t-test statistic and p-value 

become unreliable because of the violation of the Gauss-Markov assumptions in that 

the distance between the error terms do not have a systematic deviation from the 

regression line (White, 1980). When heteroskedasticity is detected, robust standard 

errors (RSE) were used in the model3.  

 Collinearity was also examined for those multiple regression models that 

contained more than one regressor. Variance inflation factors (VIF) were checked for all 

models. In addition, “collinoint” option in SAS® program has also been used to check 

multicollinearity. Multicollinearity did not seem to be a major concern for all models. 

Tests on normality of residuals, on nonlinearity and issues of independence have also 

been conducted.  

 Models examining moderation. As we mentioned earlier, one major research 

purpose for this thesis is to identify potential protective factors that protect G3 from G2’s 

adolescence risk regarding general delinquency. Essentially, this buffering effect can be 

depicted as a statistical interaction term. The standard way of allowing for the possibility 

of an interaction (or equivalently, a moderator) is to add cross-product terms in multiple 

regression models (Kelley & Maxwell, 2010). For example, with two regressors, the 

models becomes 

 

 Yi=β0+β1X1+β2X2+β3X1X2+εi 

 

                                            
3 “Proc reg” includes an option called “acov” for estimating the asymptotic covariance matrix of 
the estimates under the hypothesis of heteroskedasticity, which provides a more accurate t-test 
statistic and associated p-value.  
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Because of the inclusion of the cross-product terms in the model, two additional 

issues need to be addressed.  

 The first issue is how to interpret β1 and β2 coefficients when there also exist 

cross-product terms in the model. Some researchers have interpreted those coefficients 

as if they corresponded to main effects, but this is not generally correct (Aiken & West, 

1991). Main effects are typically defined as the constant effects of one variable across 

all values of another variable, whereas the β1 and β2 coefficients never represent 

constant effects of the predictors in the presence of an interaction (Cramer & 

Appelbaum, 1980). For this reason, it is recommended that “X1 and X2 are centered by 

subtracting the sample mean fom all scores (mean-centering), yielding a new coding 

with a mean of 0” (Kelley & Maxwell, 2010, p.290). Thus, the X1 and X2 coefficients from 

mean-centered equations represent the effects of the predictors at the mean of the 

other predictors. In addition, as Aiken and West (1991) argued, “in the centered 

equation, they may also be considered as the weighted average effect of each predictor 

coefficient across all observed values of the other predictor” (p.38-39).  

 The other issue is the introduction of multicollinearity when we include cross-

product, in other words, higher-order terms in the model. More specifically, as Aiken and 

West (1991) stated, “when employed in regression analyses with lower order terms, the 

highest order term produces large standard errors for the regression coefficients of the 

lower orders terms, though the standard error of the highest order term is unaffected” 

(p.35). Cohen (1978) and Pedhazur (1982) also acknowledged the multicollinearity 

problem arising from higher order terms. As a matter of fact, mean-centering technique 

is also suitable for dealing with this multicollinearity problem. The cross-product term 



 

49 

with centered variables does not overlap with first order terms in the model, and the 

estimates and their standard errors are similar as in the no-interaction model (Agresti & 

Finlay, 2009). The only remaining correlation between cross-product and first order 

terms is due to non-normality of the variables (Aiken & West, 1991; See also Marquardt, 

1980; Smith & Sasaki, 1979; Tate, 1984).   

 Variable selection techniques are justified. Another desideratum listed by 

Kelley and Maxwell (2010) for multiple regression technique is “variable selection 

techniques are justified”. Cohen (1978) recommended a hierarchical step-up approach 

to examining regression equations that include cross-product or other higher order 

terms. At each step of the hierarchical step-up approach, the variables previously 

included remain in the analysis, and “a series of fitted models should be provided as 

part of the reported results that shows the estimated model improvement when 

comparing the richer model to the simpler models” (Kelley & Maxwell, 2010, p.287). The 

improvement is often gauged in terms of the change in overall effect sizes or R2. 

Although the step-up approach is quite common among social scientists, it could lead to 

the interpretational problem of considering “main effects” before we determine whether 

interactions exist, which is one central issue in the present study.  

In reality, Aiken and West (1991), Finney et al. (1984) and many other researchers 

emphasized the distinction between the theoretical versus exploratory basis of the 

interaction. They contended that “in cases in which there is not a strong theoretical 

expectation of an interaction, step-down procedures should be used” (Aiken & West, 

1991, p.105). For the present study, we have relatively strong theoretical and empirical 

support for promotive factors, but the theoretical ground for the cross-product terms or 
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protective factors is not very strong since this is the first exploratory study to examine 

this moderation effect. As a result, the step-down approach recommended by Aiken and 

West (1991) was adopted here.  

Analytic Strategy 

 The “proc reg” procedure in the SAS® 9.2 statistical package is used to estimate 

a series of multiple regression models. The analysis for the present study occurs in four 

main steps. 1) Bivariate association between G2’s adolescent cumulative frequency of 

involvement in delinquent behaviors and G3 outcome is estimated for both childhood 

and adolescence models. A statistically significant and positive association between 

G2’s adolescent risk and G3 delinquency means that, as shown by prior research, G2’s 

adolescent delinquent acts indeed influence the healthy development of their offspring 

(G3). Bivariate associations between theoretically and empirically derived parental 

measures and G3 delinquency have also been estimated. 2) A baseline model was 

estimated including G2 adolescent risk as the predictor variable and all control variables 

in the model. In line with the first hypothesis, G2 adolescent risk should be positively 

related to G3 childhood and adolescence delinquency net of the control variables. 3) 

Since this is an exploratory study, a multiple regression model was run for each 

theoretically and empirically driven parental variable, examining their possible promotive 

and protective factors when other proposed parental variables were not simultaneously 

included in the model. Through this process, we are able to see whether certain 

parental variables are more important than others when we only have risk and control 

variables in the model. 4) Following the suggestion given by Aiken and West (1991), a 

comprehensive multiple regression model was estimated by the step-down approach. A 

“global” test on the block of interaction terms will be first estimated. If this global test 
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were significant, then each cross-product terms become candidates for follow-up tests. 

Because all our proposed promotive factors are theoretically- and empirically-driven, we 

keep all of them in the model. Doing so informs the literature and leads to the 

accumulation of knowledge about the issue of intergenerational resilience of delinquent 

behaviors. A cumulative effect of promotive factors has also been graphed. 
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Figure 3-1. G3 age distribution in RIGS 
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Table 3-1. Descriptive statistics—G3 childhood model 

Variables  Mean S.D. Min Max 

G2 concurrent delinquency 1.341 1.909 0 7.010 

G2’s age at G3’s birth 19.082 2.046 14.100 23.600 

G2 as supervisory parent 0.848 0.360 0 1 

G2 HS diploma 0.601 0.491 0 1 

G2 beyond HS  0.110 0.313 0 1 

G2 Black 0.771 0.421 0 1 

G2 Hispanic 0.162 0.369 0 1 

G3 cognitive competence 89.760 12.276 45.000 126.000 

G3 gender 1.482 0.500 1 2 

G3 anger/frustration 2.139 0.714 1.000 4.000 

G3 impulsivity 2.874 0.358 1.833 4.000 

G2 adolescent risk 2.889 2.151 0 6.831 

G2 affective ties to G3 4.423 0.407 2.700 5.000 

G2 consistency of discipline 3.501 0.808 1.250 5.000 

G2 involvement in child’s 
activities 

3.788 0.637 1.833 5.000 

G2 supervision of G3 4.777 0.375 3.000 5.000 

G2 involvement in G3’s school 
life 

2.236 1.405 0 4.000 

G3 childhood delinquency 0.184 0.187 0 0.889 

N=336 
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Table 3-2. Descriptive statistics—G3 adolescence model 

Variables Mean S.D. Min Max 

G2 concurrent delinquency 0.804 1.574 0 6.613 

G2’s age at G3’s birth 19.044 2.045 14.100 23.600 

G2 as supervisory parent 0.849 0.359 0 1 

G2 HS diploma 0.606 0.489 0 1 

G2 beyond HS  0.116 0.320 0 1 

G2 Black 0.782 0.414 0 1 

G2 Hispanic 0.148 0.356 0 1 

G3 cognitive competence 90.025 12.081 45.000 121.000 

G3 gender 1.486 0.501 1 2 

G3 anger/frustration 2.127 0.723 1.000 4.000 

G3 impulsivity 2.886 0.356 1.833 4.000 

G2 adolescent risk 2.796 2.153 0 6.831 

G2 affective ties to G3 4.487 0.464 2.600 5.000 

G2 consistency of discipline 3.823 0.690 1.500 5.000 

G2 involvement in child’s 
activities 

3.881 0.671 2.000 5.000 

G2 supervision of G3 4.665 0.466 3.333 5.000 

G2 involvement in G3’s school 
life 

2.027 1.429 0 5.000 

G3 adolescent delinquency 0.187 0.230 0 1.500 

N=322 
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CHAPTER 4 
RESULTS 

Bivariate Analysis 

A correlation analysis (Table 4-1 for childhood model and Table 4-2 for 

adolescence model) was first conducted to determine the nature of the relationship 

between the variables in the study. As expected, G2 adolescence risk was significantly 

correlated with both G3 childhood delinquent behaviors (r=0.23, p<0.01) and G3 

adolescence delinquent behaviors (r=0.19, p<0.01). In regards to parental measures, 

for the childhood model, G2 affective ties to G3 (r=-0.34, p<0.01), G2 consistency of 

discipline (r=-0.20, p<0.01) and G2 involvement in child’s activities (r=-0.16, p<0.01) 

were significantly and negatively correlated G3 childhood delinquent behavior. 

However, G2 supervision (r=-0.02, p=0.72) and G2 involvement in G3’s school activities 

(r=-0.08, p=0.19) were not significantly related to G3 childhood delinquent behavior. For 

the adolescence model, G2 affective ties to G3 (r=-0.43, p<0.01), G2 consistency of 

discipline (r=-0.21, p<0.01), G2 involvement in child’s activities (r=-0.20, p<0.01) and G2 

supervision of G3 (r=-0.13, p=0.049) were significantly correlated with G3 delinquent 

behaviors in the expected direction. G2 involvement in G3’s school activities (r=0.04, 

p=0.55) was not significant. It is also worth mentioning that the highest correlation 

among parenting measures is around 0.40. To some extent, it means different parental 

variable indeed measured different concepts.  

 Several significant relationships were also observed between G3 delinquent 

behaviors and certain control variables. As expected, for G3 childhood model, G2’s 

concurrent delinquency (r=0.15, p<0.01) was positively and significantly correlated with 

G3 delinquent behavior. In addition, both of the two G3 temperament control variable 
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were significantly correlated with G3 delinquent behavior (anger/frustration: r=0.45, 

p<0.01; impulsivity: r=0.15, p<0.01). For the adolescence model, again G2’s concurrent 

delinquency (0.14, p=0.02) was positively and significantly correlated with G3 delinquent 

outcome. Interestingly, G2’s age at G3’s birth (r=-0.15, p=0.01) is negatively and 

significantly related to G3 delinquent behavior, which indicates that there might exist a 

lagged effects for the negative effects of precocious life transition such as being a 

parent before the normatively expected age to show up. Moreover, both of the two G3 

temperament control variable are significantly correlated with G3 delinquent behavior 

(anger/frustration: r=0.31, p<0.01; impulsivity: r=0.18, p<0.01).  

The Baseline Models 

Results from the first multivariate analysis can be found in Table 4-3 for childhood 

model and in Table 4-4 for adolescence model. The baseline model for G3 childhood 

reveals that after taking important control variables into consideration, G2 adolescence 

risk (b=0.014, p<0.01) is still significantly related to G3 childhood delinquent behaviors. 

G2’s age at G3’s birth (b=-0.011, p=0.026) was also significant, which means not having 

a precocious parent reduces the chance for G3 to commit delinquent behaviors. In 

addition, G3 anger/frustration (b=0.121, p<0.01) is significant. As suggested by Kelley 

and Maxwell (2010), the omnibus effect size of the model should also be reported. The 

most widely used omnibus effect size in social science research is the squared multiple 

correlation coefficient denoted by ρ2 (rho squared). “The value of ρ2 quantifies the 

proportion of variance in Y that can be accounted for by the K regressor variables” 

(Kelley & Maxwell, 2010, p.284). The typical estimate of ρ2, which is R2, is positively 

biased. Thus, the adjusted value of R2, denoted RA2, should be reported and used as 

the best estimate of ρ2. The average adjusted R2 for this model is around 0.267, 
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suggesting that variables included in the model accounted for about 26.7% of the 

explained variance in G3 childhood delinquent behavior among the sample.  

 The baseline model for G3 adolescence reveals that after considering important 

controls, G2 adolescence risk (b=0.013, p=0.053) is marginally significantly correlated 

with G3 adolescence delinquency. G2’s age at G3’s birth (b=-0.023, p<0.01) was also 

significant. Additionally, G3 anger/frustration (b=0.102, p<0.01) was significant. The 

average adjusted R2 for this model was about 0.181, suggesting that variables included 

in the model accounted for about 18.1% of the explained variance in G3 adolescence 

delinquent behavior among the sample. 

Individual Models 

G2’s affective ties to G3. Table 4-5 and 4-6 show the results from OLS 

regressions that assess the promotive and/or protective effects of G2 affective ties to 

G3 on G3 childhood and adolescence delinquency. As mentioned above, a step-down 

approach is adopted and variables were centered1. Table 4-5 shows G2 affective ties to 

G3 not only has a promotive effect (b=-0.106, p<0.01) but also a protective effect (b=-

0.031, p<0.01), indicating that the slope of the regression of G3 childhood delinquency 

on G2 adolescence risk at levels of G2 affective ties decrease by 0.031 unit for every 

one unit increase in G2 affective ties. G2 adolescence risk (b=0.012, p<0.01) again is 

significant here. Additionally, G3 anger/frustration (b=0.104, p<0.01) is significant. Table 

4-6 shows G2 affective ties to G3 again has both promotive (b=-0.153, p<0.01) and 

protective effects (b=-0.042, p<0.01) in G3 adolescence model. The cross-product term 

indicates that the slope of the regression of G3 adolescence delinquency on G2 

                                            
1 Aiken and West (2001) emphasized the importance of centering continuous variables before 
creating product terms.  
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adolescence risk at levels of G2 affective ties decrease by 0.042 unit for every one unit 

increase in G2 affective ties. G2’s age at G3’s birth (b=-0.013, p=0.046) is significant in 

the adolescence model as well as G3 anger/frustration (b=0.089, p<0.01). 

 G2 consistency of discipline. Table 4-7 and 4-8 showed the results from OLS 

regressions that assess the promotive and/or protective effects of G2 consistency of 

discipline on G3 childhood and adolescence delinquency. Model 1 of Table 4-7 showed 

that G2 consistency of discipline (b=-0.006, p=0.380) is not a statistically significant 

protective factor, though the cross-product term is in the expected direction. One step 

back, Model 2 of Table 4-7 also showed that G2 consistency of discipline (b=-0.023, 

p=0.055) is marginally a promotive factor. Model 1 of Table 4-8 showed that G2 

consistency of discipline (b=-0.010, p=0.263) is not a protective factor for adolescence 

model either, though the sign is in the expected direction. One step back, however, 

model 2 of Table 4-8 showed that G2 consistency of discipline (b=-0.042, p=0.030) is a 

promotive factor in the adolescence model.  

 G2 involvement in child’s activities. Model 1 of Table 4-9 showed that G2 

involvement in child’s activities (b=-0.009, p=0.310) is not a statistically significant 

protective factor for G3 childhood delinquency, though it is in the expected direction. 

One step back, model 2 of Table 4-9 showed that G2 involvement (b=-0.034, p=0.068) 

is marginally a promotive factor. Very interestingly, Model 1 of Table 4-10 showed that 

G2 involvement in child’s activities has not only promotive effects (b=-0.047, p=0.012) 

but also protective effects (b=-0.019, p=0.030) against G2 adolescence risk on G3 

adolescence delinquency, indicating that the slope of the regression of G3 adolescence 
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delinquency on G2 adolescence risk at levels of G2 involvement decrease by 0.019 unit 

for every one unit increase in G2 involvement.  

 G2 supervision of G3. Model 1 of Table 4-11 showed that G2 supervision of G3 

(b=0.0041, p=0.759) is not a statistically significant protective factor for G3 childhood 

delinquent behaviors, and model 2 of Table 4-11 showed that G2 supervision (b=-0.002, 

p=0.941) is also not a promotive factor. Model 1 and 2 of Table 4-12 demonstrated that 

G2 supervision of G3 is neither a protective (b=-0.014, p=0.415) nor a promotive (b=-

0.035, p=0.213) for G3 adolescence delinquency.   

 G2 involvement in G3’s school life. Model 1 and 2 of Table 4-13 showed that 

parent-school relationship does not have either significant protective (b=0.001, p=0.864) 

or promotive effects (b=-0.004, p=0.558) for G3 childhood delinquency. Model 1 and 2 

of Table 4-14 again showed that parent-school relationship is not a protective (b=0.004, 

p=0.396) or promotive factor (b=0.013, p=0.164) for G3 adolescence delinquency. 

 In summary, we found that G2 affective ties to G3 seems to be the most 

important promotive and protective factor that would buffer the intergenerational 

transmission of risk both in G3’s childhood and adolescent years. G2 involvement in 

child’s activities is also important, because it is a promotive factor for G3 childhood and 

both a protective and promotive factor for G3 adolescence. The only other parenting 

measure that has been found as having some promotive effects is G2 consistency of 

discipline for both G3 childhood and adolescence models. To some extent, this is 

unexpected because we hypothesized that the impact of parenting measures would 

decrease in terms of number of significant promotive/protective factors. 
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Comprehensive Models 

 Now comprehensive models are estimated by the step-down approach 

recommended by Aiken and West (1991) for G3 childhood and adolescence 

respectively. Model 1 in Table 4-15 shows the full model with all cross-product or 

interaction terms and promotive factors in the model. Consistent with results from 

individual models, we found that G2 affective ties again is both a protective factor (b=-

0.029, p=0.027) and a promotive factor (b=-0.091, p<0.01) in the comprehensive model 

for G3 childhood. G2 adolescent risk is still significantly and positively related to G3 

childhood delinquency (b=0.011, p=0.014). The only other significant variable is G3 

anger and frustration with b=0.099, and p<0.01. The average adjusted R2 for this model 

was about 0.34, suggesting that variables included in the model accounted for about 34% 

of the explained variance in G3 childhood delinquent behavior among the sample. 

 Model 2 in the Table 4-15 shows the model with all promotive factors in the 

model. Through examining R2 change in model 1 and model 2, we conducted the 

“global test” on whether any higher order terms should be included in the final model 

(Aiken & West, 1991). Results show that again only G2 affective ties to G3 (b=-0.090, 

p<0.01) is a significant promotive factor. The average adjusted R2 for this model was 

about 0.32, suggesting that variables included in the model accounted for about 32% of 

the explained variance in G3 childhood delinquent behavior among the sample. 

Although the change of R2 from 0.32 to 0.34 seems to be not substantial, joint Wald test, 

an asymptotic equivalent of log likelihood ration test (Meng & Rubin, 1992), showed that 

the block of cross-product terms were significant, which further justified the existence of 

G2 affective ties to G3 as a protective factor in the childhood model.  
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 A similar analytic procedure applies to the adolescence model. Model 1 in Table 

4-16 shows the full model with interaction terms and promotive factors in the model. We 

found that G2 affective ties again is both a protective factor (b=-0.034, p=0.068) and a 

promotive factor (b=-0.136, p<0.001) in the comprehensive model for G3 adolescence. 

Again, we didn’t find any other parenting measures as protective or promotive factors in 

the model. The only other significant variable is G3 anger and frustration with b=0.089, 

and p<0.01. The average adjusted R2 for this model was about 0.33, suggesting that 

variables included in the model accounted for about 33% of the explained variance in 

G3 childhood delinquent behavior among the sample. 

 Model 2 in the Table 4-16 shows the model with only all promotive factors in the 

model. Results again show that only G2 affective ties to G3 (b=-0.162, p<0.01) is the 

only significant promotive factor. The average adjusted R2 for this model was about 

0.29, suggesting that variables included in the model accounted for about 29% of the 

explained variance in G3 childhood delinquent behavior among the sample. The joint 

Wald test again confirmed that the block of cross-product terms were significant and 

justified the existence of G2 affective ties to G3 as a protective factor in the 

adolescence model. In summary, comprehensive models confirmed the promotive and 

protective effects of G2 affective ties to G3 in both childhood and adolescence model. In 

addition, results from both models demonstrated that when there exist close ties 

between parent and child, no other promotive/protective factors seem to be important. 

Cumulative Promotive Effects 

 As mentioned above, one of the basic premises of the risk and protective 

approach is that having multiple promotive factors in different domains would greatly 

decrease the person’s vulnerability to adverse outcomes (Garmezy, 1995; Rutter, 
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1987). In our case here, it means that promotive factors may add up or accumulate to 

increase the probability for the occurrence of intergenerational resilience of risk or 

delinquency. When examining cumulative effects, prior research usually only includes 

factors that have been found significantly related to the outcome in multivariate 

regression models (e.g. Ribeaud & Eisner, 2010; Thornberry et al., 1997; Zufferey et al., 

2007). In addition, when the number of significant risk and/or promotive factors is large, 

cumulative effects have also been assessed within each domain.  

 As shown above, only “G2 affective ties to G3” was found significant in both 

childhood and adolescence comprehensive models. Yet individual parental measure 

that is not significant by itself might perform protection effects when combining with 

other parental measures. Thus, as an exploratory study, we graphed the cumulative 

effects of all theoretically and empirically driven promotive factors respectively for G3 

childhood and adolescence2. Accordingly, G2 adolescence risk and parental measures 

were divided at the median, which is the most widely used method of dichotomization in 

social sciences (e.g. Ribeaud & Eisner, 2010; Thornberry et al., 1997; Zufferey et al., 

2007)3. For any G3 subjects, the number of promotive factors ranges from -1 (high G2 

adolescence risk, no promotive factor at all) to 5 (low or no G2 adolescence risk, all 

existing 5 promotive factors). 

The results for G3 childhood model are presented in Figure 4-1. These data 

clearly show the impact of cumulative protection. When the number of promotive factors 

                                            
2 Since the graphs are descriptive in nature, we used the listwise deletion method to handle 
missing data.  
3 See, for example, Cohen (1983), Irwin and McClelland (2003) and Osgood (2005) for why 
dichotomizing continuous variables is generally not recommended. Although dichotomizing 
continuous variable or scale may lead to biased standard errors and statistical significance, here 
we are not interested in whether, after dichotomization, individual parental measure would 
become a significant promotive factor or not. 
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increases, the value for delinquency decreases significantly. Of the 49 subjects with one 

promotive factor in G3 childhood figure, the average value for delinquency is 0.192, 

whereas of the 38 subjects with 4 promotive factors, the average value for delinquency 

is 0.092, a 52% decrease in the value of delinquent behavior. The results for G3 

adolescence model are presented in Figure 4-2. Again, we see a clearly general pattern 

of cumulative protection. Of the 39 subjects with 1 promotive factor, the average value 

for delinquency is 0.279, whereas of the 41 subjects with 4 promotive factors, the 

average value for delinquency is 0.084, a 70% decrease in delinquency value. In sum, 

we may conclude that there exist some cumulative protection effects from multiple 

promotive factors. This is a research question that needs further investigation in the 

study of intergenerational resilience of delinquency. 
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Figure 4-1. Cumulative promotive effects—G3 childhood model  
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Figure 4-2. Cumulative promotive effects—G3 adolescence model  
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Table 4-1. Bivariate correlations--childhood 

 1   2  3  4  5  6  7  8  9 

1 ------         

2  0.226** -----        

3 -0.344** -0.112* -----       

4 -0.201** -0.136*  0.408** -----      

5 -0.156** -0.107  0.218** -0.065 -----     

6 -0.022 -0.050  0.201**  0.041  0.230** -----    

7 -0.081 -0.084 -0.044 -0.099  0.355** -0.041 -----   

8  0.147**  0.274** -0.085 -0.041 -0.223** -0.167** -0.151** -----  

9 -0.027  0.025  0.007  0.028  0.026 -0.049  0.084 -0.020 ------ 

10  0.018 -0.030 -0.037 -0.066  0.072  0.031  0.180** -0.031 -0.073 

11  0.024  0.030 -0.028  0.009 -0.124* -0.007 -0.170**  0.061 -0.057 

12 -0.057 -0.050  0.128*  0.056  0.116*  0.105 -0.248** -0.033  0.037 

13 -0.097  0.121**  0.050  0.015  0.061  0.041 -0.025  0.138* -0.019 

14 -0.072 -0.177** -0.082 -0.124*  0.164** -0.023  0.366** -0.224**  0.059 

15 -0.020 -0.005  0.054  0.030  0.042  0.008  0.035 -0.013  0.097 

16 -0.003 -0.110*  0.027  0.034  0.148* -0.008  0.115 -0.007  0.115* 

17  0.452**  0.118* -0.204** -0.120 -0.100 -0.026 -0.171**  0.102 -0.001 

18  0.153**  0.045 -0.047 -0.077  0.091  0.007  0.010 -0.011  0.026 
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Table 4-1. Continued 

  10  11  12  13  14  15  16  17  18 

1          

2          

3          

4          

5          

6          

7          

8          

9          

10 -----         

11 -0.608** -----        

12 -0.126* -0.025 -----       

13 -0.013 -0.059  0.073 -----      

14  0.032 -0.067 -0.047  0.070 -----     

15  0.179** -0.200**  0.067  0.089 -0.017 -----    

16  0.029 -0.048  0.086 -0.026  0.068 -0.431** ------   

17 -0.070  0.086  0.170** -0.014  0.012 -0.142*  0.017 -----  

18  0.091 -0.589 -0.053 -0.088  0.062  0.096 -0.023  0.096 ----- 

*p<0.05, **p<0.01 

List of variables for Table 4-1 

1.  G3 childhood delinquency 
2.  G2 adolescent delinquency 
3.  G2 affective ties to G3  
4.  G2 consistency of discipline 
5.  G2 involvement into G3’s activities 
6.  G2 supervision of G3 
7.  G2 involvement into G3’s school life 
8.  G2 concurrent delinquency 
9.  G3 cognitive competence 
10. G2 as Black 
11.  G2 as Hispanic 
12.  G2’s age at G3’s birth 
13.  G3 gender 
14.  G2 as supervisory parent or not 
15. G2 HS diploma 
16.  G2 beyond HS 
17.    G3 anger/frustration 
18.  G3 impulsivity 
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Table 4-2. Bivariate correlations—adolescence 

   1  2  3  4  5  6  7  8  9 

1 ------         

2  0.188** -----        

3 -0.434** -0.089 -----       

4 -0.209** -0.086  0.473** -----      

5 -0.203** -0.122  0.367**  0.120 -----     

6 -0.131* -0.004  0.254**  0.171**  0.287** -----    

7  0.038 -0.084 -0.130* -0.177**  0.305**  0.063 -----   

8  0.142*  0.276** -0.109 -0.199** -0.147* -0.113 -0.146* -----  

9  0.047  0.103 -0.132* -0.070 -0.086 -0.080  0.078  0.011 ----- 

10  0.014 -0.059  0.006  0.115  0.076  0.006  0.082 -0.067 -0.009 

11  0.034  0.038 -0.050 -0.117 -0.103  0.018 -0.069  0.033 -0.035 

12 -0.159* -0.053  0.209**  0.030  0.129*  0.223** -0.131*  0.095  0.015 

13 -0.115  0.129*  0.166**  0.098 -0.059  0.033 -0.110  0.066 -0.009 

14 -0.099 -0.083 -0.084 -0.022  0.159* -0.024  0.375** -0.064  0.105 

15  0.014 -0.027  0.075  0.039  0.023 -0.016  0.050  0.066  0.120* 

16 -0.036 -0.104  0.008 -0.001  0.168** -0.114  0.036 -0.005  0.095 

17  0.310**  0.101 -0.110 -0.036 -0.044  0.066 -0.086  0.124* -0.008 

18  0.188**  0.048 -0.102 -0.084 -0.015 -0.073  0.025  0.059  0.064 
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Table 4-2. Continued 

 10 11 12 13 14 15 16 17 18 

1          

2          

3          

4          

5          

6          

7          

8          

9          

10 -----         

11 -0.588** -----        

12 -0.115* -0.034 -----       

13 -0.015 -0.048  0.091 -----      

14  0.062 -0.073 -0.046  0.018 -----     

15  0.186** -0.216**  0.038  0.076  0.026 -----    

16  0.025 -0.027  0.082 -0.036 -0.012 -0.449** -----   

17 -0.052  0.061  0.174** -0.019 -0.080 -0.139*  0.031 -----  

18  0.075 -0.038 -0.090 -0.082 -0.003  0.078 -0.020  0.121* ----- 

*p<0.05, **p<0.01 

List of variables for Table 4-2 

1.  G3 childhood delinquency 
2.  G2 adolescent delinquency 
3.  G2 affective ties to G3  
4.  G2 consistency of discipline 
5.  G2 involvement into G3’s activities 
6.  G2 supervision of G3 
7.  G2 involvement into G3’s school life 
8.  G2 concurrent delinquency 
9.  G3 cognitive competence 
10. G2 as Black 
11.  G2 as Hispanic 
12.  G2’s age at G3’s birth 
13.  G3 gender 
14.  G2 as supervisory parent or not 
15. G2 HS diploma 
16.  G2 beyond HS 
17.     G3 anger/frustration 
18.  G3 impulsivity  
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Table 4-3. Baseline model—childhood  

Variables  b (s.e.)  p-value 

Intercept  0.1846(0.008) <0.001** 

G2 adolescence delinquency  0.0137(0.005)   0.004** 

G2 concurrent delinquency  0.0056(0.005)   0.286 

G3 cognitive competence -0.0067(0.001)   0.374 

G2 as Black  0.0136(0.039)   0.727 

G2 as Hispanic  0.0007(0.044)   0.987 

G2’s age at G3’s birth -0.0118(0.005)   0.026* 

G3 gender -0.0340(0.020)   0.098 

G2 as supervisory parent or not -0.0217(0.028)   0.442 

G2 HS diploma  0.0374(0.023)   0.103 

G2 beyond HS  0.0304(0.032)   0.345 

G3 anger/frustration  0.1215(0.013) <0.001** 

G3 impulsivity  0.0315(0.030)   0.294 

Adjust R2=0.267  
*p<0.05, **p<0.01 
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Table 4-4. Baseline model—adolescence 

Variables  b (s.e.)  p-value 

Intercept  0.1901(0.012) <0.001** 

G2 adolescence delinquency  0.0126(0.006)   0.053* 

G2 concurrent delinquency  0.0143(0.008)   0.075 

G3 cognitive competence  0.0005(0.001)   0.580 

G2 as Black  0.0365(0.058)   0.531 

G2 as Hispanic  0.0268(0.067)   0.692 

G2’s age at G3’s birth -0.0223(0.006) <0.001** 

G3 gender -0.0408(0.025)   0.102 

G2 as supervisory parent or not -0.0576(0.035)   0.106 

G2 HS diploma  0.0233(0.033)   0.485 

G2 beyond HS -0.0064(0.045)   0.888 

G3 anger/frustration  0.1025(0.019) <0.001** 

G3 impulsivity  0.0732(0.037)   0.053* 

Adjust R2=0.181 
*p<0.05, **p<0.01 
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Table 4-5. Individual model (G2 affective ties to G3--childhood) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1844(0.009) <0.001**  0.1814(0.008) <0.001** 

     
G2 adolescent delinquency  0.0125(0.005)   0.013*  0.0122(0.005)   0.008** 

     
G2 affective ties to G3 -0.1012(0.023) <0.001** -0.1061(0.023) <0.001** 

     
Risk * affective ties   -0.0310(0.010)   0.003** 

     

     
G2 concurrent delinquency  0.0037(0.005)   0.448  0.0049(0.005)   0.315 

G3 cognitive competence -0.0007(0.001)   0.354 -0.0003(0.001)   0.689 

G2 as Black  0.0063(0.040)   0.875  0.0081(0.037)   0.826 

G2 as Hispanic -0.0065(0.043)   0.879 -0.0020(0.042)   0.961 

G2’s age at G3’s birth -0.0089(0.005)   0.077 -0.0072(0.005)   0.132 

G3 gender -0.0306(0.019)   0.117 -0.0310(0.019)   0.116 

G2 as supervisory parent or not -0.0356(0.026)   0.172 -0.0364(0.026)   0.166 

G2 HS diploma  0.0380(0.022)   0.088  0.0328(0.022)   0.136 

G2 beyond HS  0.0324(0.032)   0.308  0.0266(0.031)   0.388 

G3 anger/frustration  0.1087(0.013) <0.001**  0.1041(0.013) <0.001** 

G3 impulsivity  0.0346(0.029)   0.245  0.0316(0.028)   0.262 

*p<0.05, **p<0.01 
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Table 4-6. Individual model (G2 affective ties to G3—adolescence) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1903(0.012) <0.001**  0.1880(0.011) <0.001** 

      
G2 adolescent delinquency  0.0116(0.006)   0.044*  0.0127(0.005)   0.002** 

     
G2 affective ties to G3 -0.1680(0.029) <0.001** -0.1526(0.029) <0.001** 

     
Risk * affective ties   -0.0418(0.012) <0.001** 

     

     
G2 concurrent delinquency  0.0080(0.008)   0.298  0.0078(0.007)   0.289 

G3 cognitive competence -0.0003(0.001)   0.734 -0.0001(0.001)   0.985 

G2 as Black  0.0340(0.052)   0.516  0.0337(0.051)   0.509 

G2 as Hispanic  0.0217(0.062)   0.728  0.0200(0.061)   0.743 

G2’s age at G3’s birth -0.0133(0.007)   0.053* -0.0125(0.006)   0.046* 

G3 gender -0.0190(0.024)   0.420 -0.0175(0.023)   0.444 

G2 as supervisory parent or not -0.0731(0.037)   0.054* -0.0851(0.037)   0.029* 

G2 HS diploma  0.0369(0.032)   0.257  0.0212(0.034)   0.533 

G2 beyond HS  0.0025(0.043)   0.953 -0.0195(0.044)   0.660 

G3 anger/frustration  0.0908(0.018) <0.001**  0.0888(0.018) <0.001** 

G3 impulsivity  0.0653(0.040)   0.111  0.0692(0.038)   0.081 

*p<0.05, **p<0.01 
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Table 4-7. Individual model (G2 consistency of discipline—childhood) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1852(0.009) <0.001**  0.1837(0.009) <0.001** 

     
G2 adolescent delinquency  0.0126(0.005)   0.012*  0.0122(0.005)   0.016* 

     
G2 consistency of discipline -0.0229(0.012)   0.055* -0.0219(0.012)   0.060* 

     
Risk * consistency of discipline   -0.0061(0.007)   0.380 

     

     
G2 concurrent delinquency  0.0050(0.005)   0.313  0.0055(0.005)   0.269 

G3 cognitive competence -0.0007(0.001)   0.393 -0.0006(0.001)   0.394 

G2 as Black  0.0093(0.042)   0.824  0.0055(0.040)   0.890 

G2 as Hispanic -0.0029(0.044)   0.948 -0.0046(0.046)   0.919 

G2’s age at G3’s birth -0.0116(0.005)   0.028* -0.0119(0.005)   0.024* 

G3 gender -0.0333(0.020)   0.099 -0.0331(0.020)   0.104 

G2 as supervisory parent or not -0.0321(0.029)   0.273 -0.0324(0.030)   0.281 

G2 HS diploma  0.0370(0.023)   0.109  0.0356(0.023)   0.117 

G2 beyond HS  0.0306(0.033)   0.352  0.0274(0.033)   0.401 

G3 anger/frustration  0.1191(0.014) <0.001**  0.1181(0.014) <0.001** 

G3 impulsivity  0.0315(0.030)   0.306  0.0341(0.029)   0.247 

*p<0.05, **p<0.01 
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Table 4-8. Individual model (G2 consistency of discipline—adolescence) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1928 (0.012) <0.001**  0.1921(0.012) <0.001** 

     
G2 adolescent delinquency  0.0126 (0.007)   0.061  0.0128(0.006)   0.052* 

     
G2 consistency of discipline -0.0421(0.019)   0.030* -0.0412(0.019)   0.033* 

     
Risk * consistency of discipline   -0.0099(0.009)   0.263 

     

     
G2 concurrent delinquency  0.0099(0.008)   0.228  0.0096(0.008)   0.241 

G3 cognitive competence  0.0004(0.001)   0.688  0.0004(0.001)   0.704 

G2 as Black  0.0384(0.056)   0.494  0.0382(0.056)   0.498 

G2 as Hispanic  0.0201(0.066)   0.762  0.0154(0.066)   0.816 
 G2’s age at G3’s birth -0.0220(0.006)   0.001** -0.0220(0.007)   0.001** 

G3 gender -0.0332(0.026)   0.194 -0.0324(0.025)   0.199 

G2 as supervisory parent or not -0.0735(0.036)   0.042* -0.0776(0.036)   0.035* 

G2 HS diploma  0.0267(0.034)   0.436  0.0240(0.034)   0.484 

G2 beyond HS -0.0014(0.046)   0.976 -0.0045(0.046)   0.922 

G3 anger/frustration  0.1051(0.018) <0.001**  0.1051(0.018) <0.001** 

G3 impulsivity  0.0671(0.036)   0.065  0.0646(0.036)   0.071 

*p<0.05, **p<0.01 
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Table 4-9. Individual model (G2 involvement into G3’s activities—childhood) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1826(0.009) <0.001**  0.1805(0.009) <0.001** 

     
G2 adolescent delinquency  0.0138(0.005)   0.004**  0.0138(0.005)   0.005** 

     
G2 involvement -0.0341(0.018)   0.068 -0.038(0.018)   0.046* 

     
Risk * involvement   -0.0097(0.009)   0.310 

     

     
G2 concurrent delinquency  0.0024(0.005)   0.641  0.0011(0.005)   0.826 

G3 cognitive competence -0.0006(0.001)   0.423 -0.0006(0.001)   0.429 

G2 as Black  0.0167(0.042)   0.689  0.0192(0.040)   0.630 

G2 as Hispanic -0.0008(0.044)   0.985 -0.0011(0.044)   0.980 

G2’s age at G3’s birth -0.0110(0.005)   0.038* -0.0108(0.005)   0.040* 

G3 gender -0.0317(0.020)   0.114 -0.0318(0.020)   0.113 

G2 as supervisory parent or not -0.0120(0.030)   0.691 -0.0081(0.032)   0.801 

G2 HS diploma  0.0383(0.023)   0.096  0.0360(0.022)   0.108 

G2 beyond HS  0.0399(0.032)   0.219  0.0322(0.032)   0.321 

G3 anger/frustration  0.1183(0.014) <0.001**  0.1164(0.014) <0.001** 

G3 impulsivity  0.0361(0.029)   0.230  0.0405(0.028)   0.148 

*p<0.05, **p<0.01 
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Table 4-10. Individual model (G2 involvement into G3’s activities—adolescence) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1857(0.012) <0.001**  0.1823(0.012) <0.001** 

     
G2 adolescent delinquency  0.0121(0.006)   0.065  0.0126(0.006)   0.045* 

     
G2 involvement -0.0431(0.019)   0.027* -0.0471(0.019)   0.012* 

     
Risk * involvement   -0.0194(0.009)   0.030* 

     

     
G2 concurrent delinquency  0.0115(0.008)   0.153  0.0092(0.008)   0.267 

G3 cognitive competence  0.0003(0.001)   0.772  0.0005(0.001)   0.658 

G2 as Black  0.0355(0.058)   0.542  0.0314(0.056)   0.576 

G2 as Hispanic  0.0211(0.067)   0.755  0.0152(0.066)   0.818 

G2’s age at G3’s birth -0.0206(0.006)   0.002** -0.0212(0.006)   0.001** 

G3 gender -0.0432(0.025)   0.084 -0.0428(0.024)   0.078 

G2 as supervisory parent or not -0.0256(0.037)   0.485 -0.0291(0.038)   0.440 

G2 HS diploma  0.0320(0.034)   0.347  0.0280(0.034)   0.410 

G2 beyond HS  0.0123(0.048)   0.767  0.0019(0.049)   0.968 

G3 anger/frustration  0.1007(0.019) 
( ) 

<0.001**  0.1018(0.019) <0.001** 

G3 impulsivity  0.0749(0.037)   0.046*  0.0753(0.037)   0.047* 

*p<0.05, **p<0.01 
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Table 4-11. Individual model (G2 supervision of G3—childhood) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1845(0.009) <0.001**  0.1846(0.009) <0.001** 

     
G2 adolescent delinquency  0.0138(0.005)   0.006**  0.0138(0.005)   0.007** 

     
G2 supervision of G3 -0.0021(0.029)   0.941 -0.0024(0.029)   0.935 

     
Risk * supervision     0.0043(0.014)   0.759 

     

     
G2 concurrent delinquency  0.0050(0.005)   0.319  0.0054(0.005)   0.299 

G3 cognitive competence -0.0006(0.001)   0.411 -0.0007(0.001)   0.408 

G2 as Black  0.0167(0.043)   0.700  0.0157(0.043)   0.719 

G2 as Hispanic  0.0026(0.045)   0.953  0.0029(0.045)   0.949 

G2’s age at G3’s birth -0.0119(0.005)   0.031* -0.0119(0.005)   0.031* 

G3 gender -0.0343(0.021)   0.104 -0.0347(0.021)   0.096 

G2 as supervisory parent or not -0.0228(0.028)   0.422 -0.0219(0.028)   0.437 

G2 HS diploma  0.0313(0.023)   0.123  0.0375(0.023)   0.309 

G2 beyond HS  0.0299(0.033)   0.316  0.0318(0.033)   0.338 

G3 anger/frustration  0.1217(0.014) <0.001**  0.1216(0.013) <0.001** 

G3 impulsivity  0.0314(0.031)   0.311  0.0316(0.031)   0.308 

*p<0.05, **p<0.01 
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Table 4-12. Individual model (G2 supervision of G3—adolescence) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1911(0.012) <0.001**  0.1906(0.013) <0.001** 

     
G2 adolescent delinquency  0.0127(0.005)   0.046*  0.0134(0.006)   0.038* 

     
G2 supervision of G3 -0.0345(0.028)   0.213 -0.0355(0.028)   0.205 

     
Risk * supervision    -0.0135(0.016)   0.415 

     

     
G2 concurrent delinquency  0.0127(0.008)   0.111  0.0121(0.008)   0.129 

G3 cognitive competence  0.0005(0.001)   0.599  0.0006(0.001)   0.552 

G2 as Black  0.0414(0.060)   0.491  0.0440(0.060)   0.471 

G2 as Hispanic  0.0329(0.070)   0.641  0.0340(0.070) 
() 

  0.633 

G2’s age at G3’s birth -0.0202(0.007)   0.003** -0.0204(0.007)   0.002** 

G3 gender -0.0399(0.025)   0.109 -0.0408(0.025)   0.099 

G2 as supervisory parent or not -0.0640(0.035)   0.065 -0.0608(0.037)   0.102 

G2 HS diploma  0.0215(0.032)   0.508  0.0169(0.032)   0.592 

G2 beyond HS -0.0148(0.045)   0.742 -0.0177(0.045)   0.692 

G3 anger/frustration  0.1033(0.019) <0.001**  0.1020(0.019) <0.001** 

G3 impulsivity  0.0718(0.038)   0.062  0.0737(0.038)   0.058 

*p<0.05, **p<0.01 
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Table 4-13. Individual model (G2 involvement in G3’s school life—childhood) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1839(0.009) <0.001**  0.1839(0.009) <0.001** 

     
G2 adolescent delinquency  0.0139(0.005)   0.006**  0.0138(0.005)   0.005** 

     
G2 involvement in G3 school life  -0.0043(0.007)   0.557 -0.0043(0.007)   0.563 

     
Risk * G3 school life     0.0006(0.003)   0.864 

     

     
G2 concurrent delinquency  0.0049(0.005)   0.329  0.0049(0.005)   0.321 

G3 cognitive competence -0.0062(0.001)   0.433 -0.0064(0.001)   0.427 

G2 as Black  0.0172(0.042)   0.685  0.0163(0.043)   0.707 

G2 as Hispanic  0.0013(0.044)   0.976  0.0003(0.045)   0.994 

G2’s age at G3’s birth -0.0126(0.005)   0.021* -0.0126(0.005)   0.022* 

G3 gender -0.0349(0.020)   0.088 -0.0345(0.020)   0.093 

G2 as supervisory parent or not -0.0173(0.029)   0.560 -0.0175(0.029)   0.555 

G2 HS diploma  0.0366(0.023)   0.118  0.0369(0.023)   0.115 

G2 beyond HS  0.0329(0.033)   0.319  0.0336(0.033)   0.311 

G3 anger/frustration  0.1204(0.014) <0.001**  0.1202(0.014) <0.001** 

G3 impulsivity  0.0321(0.030)   0.295  0.0321(0.030)   0.294 

*p<0.05, **p<0.01 
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Table 4-14. Individual model (G2 involvement in G3’s school life—adolescence) 

  Model 1  Model 2 

Variables 
   

 

 b (s.e.) p-value  b (s.e.) p-value 

     
Intercept   0.1922(0.012) <0.001**  0.1930(0.012) <0.001** 

     
G2 adolescent delinquency  0.0127(0.006)   0.050*  0.0124(0.006)   0.052* 

     
G2 involvement in G3 school life   0.0133(0.010)   0.164  0.0130(0.009)   0.177 

     
Risk * G3 school life     0.0036(0.004)   0.396 

     

     
G2 concurrent delinquency  0.0159(0.008)   0.052*  0.0171(0.008)   0.039* 

G3 cognitive competence  0.0005(0.001)   0.607  0.0005(0.001)   0.656 

G2 as Black  0.0327(0.057)   0.570  0.0325(0.058)   0.574 

G2 as Hispanic  0.0256(0.066)   0.702  0.0218(0.068)   0.748 

G2’s age at G3’s birth -0.0215(0.006)   0.001** -0.0215(0.006)   0.001** 

G3 gender -0.0381(0.025)   0.130 -0.0369(0.025)   0.143 

G2 as supervisory parent or not -0.0826(0.038)   0.033* -0.0820(0.039)   0.036* 

G2 HS diploma  0.0187(0.033)   0.568  0.0213(0.033)   0.515 

G2 beyond HS -0.0125(0.044)   0.777 -0.0086(0.044)   0.853 

G3 anger/frustration  0.1029(0.018) <0.001**  0.1028(0.018) <0.001** 

G3 impulsivity  0.0742(0.037)   0.045*  0.0704(0.037)   0.060 

*p<0.05, **p<0.01 

 

  



 

82 

Table 4-15. Effect of parenting measures on CBCL delinquency outcome—childhood  

 Model 1 Model 2 

Variables 
 

 

b-coefficient p -value                        b-coefficient         p-value 

     
G2 adolescence delinquency  0.012  0.0107  0.011  0.0142 
     
     
Affective ties -0.090  0.0003 -0.091  0.0003 
Consistency of discipline -0.018  0.1805 -0.019  0.1530 
Involvement -0.026  0.2073 -0.031  0.1269 
Supervision  0.036  0.2320  0.032  0.2552 
Parent-school relationship -0.002  0.8094 -0.003  0.7283 
     
     
Risk*Affective ties   -0.0289  0.0266 
Risk*Discipline   -0.0004  0.9943 
Risk*Involvement   -0.0085  0.2532 
Risk*Supervision    0.0084  0.5517 
Risk*Parent-school relationship    0.0015  0.6795 

     
Adjust R2   0.326  0.342 
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Table 4-16. Effect of parenting measures on CBCL delinquency outcome—adolescence  

 Model 1 Model 2 

Variables 
 

 

b-coefficient p -value                        b-coefficient         p-value 

     
G2 adolescence delinquency  0.010   0.0769  0.012 0.0301 
     
     
Affective ties -0.162 <0.0001 -0.136 0.0009 
Consistency of discipline  0.011   0.6200 -0.001 0.9543 
Involvement -0.017   0.4731 -0.026 0.2458 
Supervision -0.006   0.8347 -0.013 0.6144 
Parent-school relationship  0.011   0.3400  0.010 0.3607 
     
     
Risk*Affective ties   -0.034 0.0678 
Risk*Discipline   -0.002 0.8229 
Risk*Involvement   -0.012 0.3734 
Risk*Supervision   -0.002 0.8998 
Risk*Parent-school relationship    0.001 0.7764 

     
Adjust R2  0.295  0.324 
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CHAPTER 5 
DISCUSSION AND CONCLUSION 

Summary of Findings 

Past research has generally examined how risk or delinquent behaviors could 

transmit across generations (e.g. Ehrensaft et al., 2003; Farrington, 1993; Farrington, 

2009; Kaplan & Liu, 1999; Kim et al., 2009; Thornberry, 2005; Thornberry et al., 2003; 

Thornberry et al., 2009a; 2009b). In the existing literature on intergenerational continuity 

of delinquency, certain parenting measures, such as lack of parental involvement and 

monitoring, have been considered as of great importance in the process of 

transmission. Despite the fact that there exist a great number of bad parents with good 

children, however, relatively few studies have taken a discontinuity perspective. The 

major goals of this thesis research were to explore intergenerational resilience in 

antisocial behavior and delinquency and to identify possible promotive and protective 

factors that would buffer parental risk that might be transmitted to their children.  

 Using data from the Rochester Youth Development Study (RYDS) and its follow-

up, the Rochester Intergenerational Study (RIGS) allowed for the exploration of 

intergenerational resilience of delinquency with a sample of more than 300 G3 subjects 

and their parents (G2). It was hypothesized that the correlation between parental (G2) 

adolescent delinquent history and G3 childhood and adolescent delinquent behavior 

would be significant but not very large in magnitude. That is, only a portion of children 

with parents who had adolescent delinquent history would become delinquents 

themselves. It was also hypothesized that good parent-child relationship would play a 

protective role in the unwanted, “vicious cycle” of antisocial behavior across 

generations. In addition, we also hypothesized that the impact of good parent-child 
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relationship may decrease in G3 adolescence versus in G3 childhood in terms of the 

number of significant promotive/protective factors. In general, results showed mixed 

support for our hypotheses.  

 Results from bivariate correlations showed that the correlation between G2 

adolescence risk and G3 childhood and adolescence delinquency is significant but not 

large in magnitude (r=0.23 in childhood model and r=0.19 in adolescence model). While 

r-value is abstract and not straightforward enough for us to understand the extent to 

which intergenerational resilience exists, it is necessary to discover another way to 

quantify intergenerational resilience. As a matter of fact, since this thesis research is 

among one of the very first studies that look at the issue of intergenerational 

discontinuity, there is no existing literature on what an appropriate method could be 

regarding quantifying intergenerational discontinuity or, more specifically, 

intergenerational resilience.  

Masten and colleagues (1990, 1999) have specifically identified three groups of 

resilient phenomena: 1) overcoming the odds—individuals show better-than-expected 

outcomes despite high-risk status; 2) sustained competence under stress—positive 

adaptation is attained even facing chronic environmental and interpersonal stress; and 

3) there is a good recovery from trauma. Following the notion of “overcoming the odds”, 

we made a simple and preliminary attempt to quantify intergenerational resilience. We 

dichotomized both G2 adolescent delinquency and G3 childhood and adolescence 

delinquency, and assessed the percentage of G3 subjects whose parent (G2) was in 

the high-risk group but they themselves were not. We found that in G3 childhood model, 

32.08% of children born to high-risk parents were not in the high-risk delinquency group. 
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In G3 adolescence model, the magic number was 29.55%. The only other study, known 

to the author, which has made efforts to quantify intergenerational discontinuity was 

done by Lovergrove (2010) using the same datasets we are currently using in this thesis 

research. Using more advanced statistical techniques, mainly trajectories group 

analysis, Lovegrove (2010) found that “32% of children born to delinquent parents were 

in the externalizing trajectory with the lowest level of problems behaviors across ages 8-

11” (p.114). As such, 30% (more or less) might be our preliminary estimate of the 

degree to which intergenerational resilience of delinquency might take place. More 

research attention needs to be put onto this very basic but fundamental concept within 

this relatively new and promising field in criminology.  

Results from bivariate associations also showed that all our proposed parenting 

measures are in the expected direction in G3 childhood model, and in G3 adolescence 

model with the exception of G2 involvement in G3’s school life, though it was not 

statistically significant. Consistent with previous research on individual temperament 

and delinquency (e.g. Vitulano et al., 2010), G3 anger/frustration and impulsivity were 

found to be significantly correlated with G3 delinquency. Not surprisingly, when not 

competing with other variables, G2 concurrent delinquency is also significantly related 

to G3 delinquency both in the childhood and adolescence model with very similar r-

values, 0.147 and 0.142 respectively.  

However, when we look at the multivariate baseline models for G3 childhood and 

adolescence including important control variables, G2 concurrent delinquency is no 

longer significant, whereas G2 adolescence risk is still significant in both G3 childhood 

and adolescence models. This preliminary finding is interesting and thought-provoking 
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because when examining how bad parents may have negative influence on their 

offspring, few studies have examined effects of concurrent risk and intergenerational 

risk simultaneously. However, this issue could be of great policy significance. If further 

research confirms that when intergenerational risk exists, concurrent risk is no longer or 

becoming much less important, separating kids from their bad parents, for instance 

sending kids to foster homes, seems not an effective strategy to combat the problem of 

juvenile delinquency. Instead, those kids should be kept with their parents and establish 

affective ties with their parents. Again, this is only a tentative finding drawn from an 

exploratory study. A great number of empirical studies will be needed before any call for 

concrete policy changes. In addition, in both G3 childhood and adolescence baseline 

models, G2’s age at G3’s birth and G3 anger/frustration are the significant control 

variables.  

Results from individual models supported the first hypothesis. For G3 childhood, 

we identified three promotive factors—G2 affective ties to G3, G2 consistency of 

discipline and G2 involvement in child’s activities, and one protective factor—G2 

affective ties to G3. For G3 adolescence, we also identified the same three promotive 

factors, but with two significant protective factors—G2 affective ties to G3 and G2 

involvement in child’s activities. As we mentioned in Chapter 2, this uneven protection 

effect between promotive and protective factors is of great practical and policy 

importance because now we could differentiate and specifically implement protection or 

prevention strategies effective for the general public such as G2 consistency of 

discipline and strategies that would best handle the most delinquent ones. Virtually, G2 

affective ties to G3 will not only additively reduce the chance for a child with bad parents 
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to become delinquent, but this protection effect will be more obvious for children with 

higher-level of G2 risk.  

However, results from individual and comprehensive models are not very 

consistent. In both G3 childhood and adolescence comprehensive models, only G2 

affective ties to G3 is statistically significant as a promotive as well as protective factor. 

One common explanation for this discrepancy could be the issue of multicollinearity . 

However, this explanation seems not legitimate here: 1) bivariate correlations between 

all pairs of predictors were not particularly high; 2) the highest Variance Inflation Factors 

(VIF) score in comprehensive models is only around 3.00, far below the “rule of thumb” 

value 10 (e.g. Marquardt, 1970; Menard, 1995; Neter et al., 1989) and also below the 

conservative cutting point 4.0 (O’brien, 2007); 3) after we take out the variable with the 

highest VIF score, standard errors of other variables in the model did not change 

significantly; 4) we regressed other variables onto the variable with the highest VIF 

score, R2 value is not very large. Thus, the possible explanation might not be the issue 

of multicollinearity.  

 Another possible explanation could be “G2 affective ties to G3” mediates the 

effect of other parenting measures in comprehensive models. In other words, for 

instance, parental involvement and consistency of discipline will have impact on how 

close G3 feel toward G2 and it is the closeness of affective ties that really matters in 

whether G3 would commit a crime or not. As shown in Chapter 3, questions in the 

Hudson scale (Hudson, 1982) on affective ties asked about how well parent and child 

get along, trust and understand one another; get angry or violent toward one another; 

enjoy or are proud of one another; and wish that the other was more like others they 
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know. It is obviously a very “powerful” scale on measuring how the child gets along with 

his/her parent. Thus, measures of effective parenting skills such as consistency of 

discipline, which are not as proximal as “affective ties”, may only have an indirect impact 

on G3 delinquent behaviors. More advanced statistical techniques such as structural 

equation modeling (SEM) technique are needed to assess more complex relationship. 

As Kubrin et al. (2009) suggested, a good and close relationship with parents will result 

in “parents having a psychological presence even when the child is out of their direct 

control” (p.170). Jang & Smith (1997) found that lack of supervision would lead to 

reduced affective ties between parent and child, though they argued that it is through 

the mechanism of delinquent behavior itself. Moreover, results from both individual and 

comprehensive models could have stimulated new research interests in Hirschi’s 

original social bonding theory. Hirschi (1969) maintained that it is the fact of attachment 

to others not the character of the people to whom one is attached that really matters. 

However, empirical evidence from research on peer and delinquency has largely 

disconfirmed Hirschi’s argument on that. The current research has provided some new 

evidence to support Hirschi’s original arguments.  

 Individual and comprehensive models provided much less support for the second 

hypothesis. Results from individual models showed that the number of significant 

promotive and protective factors didn’t decrease but actually increased. In 

comprehensive models, “G2 affective ties to G3” is the only significant promotive and 

protective factor both in G3 childhood and adolescent years. Thus, hardly can we draw 

a conclusion that protection originated from good parent-child relationship would 

weaken when the child becomes older. On the one hand, we may argue that G3 



 

90 

adolescents now are out of G2’s control and their peers have replaced their parents as 

major sources of rewards and approval. Accordingly, protection from parents (G2) has 

weakened; on the other hand, we may also argue that G3 adolescents actually obtain 

more protection from parents (G2) because now parents realize that the range of risk 

factors towards crime and delinquency for G3 is much wider than that of in G3’s 

childhood years. Further research is needed here.  

Limitations and Future Research 

Although the present study adds to the literature on intergenerational discontinuity 

of delinquency, it is not without its limitations. As we repeatedly mentioned, this thesis 

research is largely exploratory in nature and gives only a preliminary glimpse at how 

parental (G2) promotive/protective factors may protect their offspring from delinquent 

behaviors against their own adolescent risk.  

 First and foremost, G3 subjects studied in the Rochester Intergenerational Study 

were not a nationally representative sample. The findings of this thesis study were 

derived from a high-risk, predominantly African American sample (G2) with their oldest 

biological child (G3).  Thus, whether or not the findings could be generalized to a larger 

scale is not yet clear. Replication is necessary to confirm the results and extend them 

beyond a single sample. Another potential limitation with data is the modest sample size 

and relatively high percentage of missing data in some parental measures in G3 

adolescence models. As mentioned earlier, the present study is intergenerational as 

well as longitudinal in nature. Cases were lost due to attrition over time. Although efforts 

were made to boost the sample size and not use listwise deletion method to handle 

missing data, the findings of multiple regression analysis might still be vulnerable to 
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measurement errors. As Kelley and Maxwell (2010) argued, this is particularly a 

problem when examining cross-product or interaction terms.  

 Another possible drawback of the present study is we did not include multiple 

caregivers in our analyses. For instance, we only examined how G2 affective ties to G3 

may influence G3 delinquency, but not G1 affective ties to G3 or OCG affective ties to 

G3 within the same family. Intergenerational studies that did not incorporate data on 

multiple caregivers could be providing misleading estimates of the effects of the focal 

parents. This would be particularly true for G2 males since a high percentage of them 

did not have a very close relationship with G3. In addition, the present study didn’t 

include peer- and community-related factors that might influence the likelihood of G3’s 

delinquent behaviors. Criminological theories and empirically studies have clearly 

demonstrated that “delinquent peers” is one of the most important predictors of problem 

behavior at least in adolescence and early adulthood (e.g. Akers, 1985; Loeber & 

Stouthamer-Loeber, 1986; Liu, 2003; Thornberry et al., 2003). The same logic applies to 

neighborhood and crime, though empirical support on this relationship is not as strong 

as that on delinquent peers and crime. Thus, in future studies of intergenerational 

resilience of delinquency, the influence of G1, OCG and/or G3 peer- and community-

related factors should be incorporated.   

It is also necessary to point out that there exist minor differences between items in 

the measures of G3 delinquency and G2 adolescence risk (delinquency). Items in G3 

delinquency measure are comparable to moderate and minor delinquency items in the 

measure of G2 adolescence risk. Very serious and violent delinquent behaviors such as 

attacked someone with a weapon or with the idea of seriously hurting or killing them 
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were not included in G3 delinquency measure because we created a delinquency scale 

that is appropriate for both G3 children and adolescents. However, by using different 

measures of G2 adolescence risk and G3 delinquency, we are presented with the 

potential limitation of determining whether promotive/protective factors truly buffered G2 

risk or it is simply a reflection of the changing measures.  

Last but not least, future research of intergenerational resilience of delinquency 

should attempt to incorporate genetic influence into analyses. Recent research on 

behavioral genetics highlights that children are differentially affected by their rearing 

experiences due to the so-called differential-susceptibility (Belsky et al., 2009; Belsky & 

Beaver, 2011). It indicates that when confronted with risk, the very same “vulnerable” 

individuals could also benefit the most from supportive environmental conditions such 

as healthy parent-child relationship (Boyce & Ellis, 2005). In addition, Shanahan and 

Hofer (2005) and Rutter (2007) elaborated on a set of generic mechanisms by which 

genes may interact with environmental circumstances to influence the occurrence of 

antisocial behavior across generations. It is possible that an important pathway of 

intergenerational discontinuity in delinquent behaviors might be attributable to gene-

environment interactions.  

Conclusion 

Does the apple fall far from the tree? Thornberry (2009) asked this question in the 

American Society of Criminology 2008 Sutherland Address. I believe that there is still no 

clear-cut answer to this question. Limited research has been done on intergenerational 

relationship in criminology and results from these studies were not consistent and varied 

by different outcome variables researchers used. Studies like this, however, would 

hopefully lessen the degree to which researchers and practitioners assume a 
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deterministic relationship in patterns of delinquent behaviors in successive generations. 

Indeed, the current study found that a good portion of children (G3) born to delinquent 

parents (G2) did not themselves exhibit high levels of problem behaviors. In addition, 

such intergenerational transmission of delinquency was buffered by parental (G2) 

affective ties to children (G3). As such, it is hoped that this study could be used in 

support of any delinquency-reduction programs that involve enhancing parent-child 

relationship. If findings from current study are replicated in the future, juvenile 

delinquency prevention programs that aim to “cut off” the link between delinquent 

parents and children should at least be modified. 
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APPENDIX A 
LIST OF SCALE ITEMS 

G3 General Delinquency 

1.  Cruel, bullying or mean to others? 
2.  Doesn’t seem to feel guilty after misbehaving 
3.  Gets into many fights 
4.  Hangs around with others who get in trouble 
5.  Lies or cheats 
6.  Physically attacks people 
7.  Runs away from home 
8.  Sets fires 
9.  Steals at home 
10.  Steals outside home 
11.  Swears or uses obscene language 
12.  Think about sex too much 
13.  Threatens people 
14.  Truant or skips schools 
15.  Uses alcohol or drugs for non-medical purposes 
16.  Vandalizes  
17.  Destroys his/her own things 
18.  Destroys things belonging to his/her family or others  

 
 
G2 Adolescent General Delinquency  

1. Run away from home? 
2. Skipped classes without an excuse? 
3. Lied about your age to get into some place or to buy something? (For example, 

lying about your age to get into a movie or buy alcohol) 
4. Hitchhiked a ride with a stranger? 
5. Carried a hidden weapon? 
6. Been loud or rowdy in a public place where someone complained and you got in 

trouble? 
7. Begged for money or things from strangers? 
8. Been drunk in a public place? 
9. Damaged, destroyed, marked up, or tagged somebody else's property on 

purpose? 
10. Set fire on purpose or tried to set fire to a house, building, or car? 
11. Avoided paying for things, like a movie, taking bus rides, using a computer, or 

anything else? 
12. Gone into or tried to go into a building to steal or damage something? 
13. Tried to steal or actually stolen money or things worth $5 or less? 
14. Tried to steal or actually stolen money or things worth $5-$50? 
15. Tried to steal or actually stolen money or things worth between $50-$100? 
16. Tried to steal or actually stolen money or things worth more than $100? 
17. Tried to buy or sell things that were stolen? 
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18. Taken someone else's car or motorcycle for a ride without the owner's 
permission? 

19. Stolen or tried to steal a car or other motor vehicle? 
20. Forged a check or used fake money to pay for something? 
21. Used or tried to use a credit card, bank card, or automatic teller card without 

permission? 
22. Tried to cheat someone by selling them something that was not what you said it 

was or that was worthless? 
23. Attacked someone with a weapon or with the idea of seriously hurting or killing 

them? 
24. Hit someone with the idea of hurting them? 
25. Been involved in gang or posse fights? 
26. Thrown objects such as rocks or bottles at people? 
27. Used a weapon or force to make someone give you money or things? 
28. Made obscene phone calls? 
29. Been paid for having sexual relations with someone? 
30. Physically hurt or threatened to hurt someone to get them to have sex with you? 
31. Sold marijuana, reefer or pot? 
32. Sold hard drugs such as crack, heroin, cocaine, LSD or acid? 

 
 
G2 Affective Ties to G3 

1. Child is too demanding 
2.  Child interferes with your activities 
3.  You think child is terrific 
4.  You feel violent toward child 
5.  You feel very angry toward child 
6.  You feel proud of child 
7. You wish child was more like other children that you know 
8. Child is well behaved 
9.  You get along well with child 
10.  You just do not understand child 

 
 
G2 Involvement in Child’s Activities 

1.  How often do you read to your child 
2.  How often do you do things with child like playing, going to a movie or sporting 

event, or going out to eat 
3. How often do you talk to child about what child did during the day 
4.  How often do you take child to visit friends or relatives 
5.  How often do you celebrate family events like birthday with child 
6. How often do you take child to a play-ground, park, or place to play with other 

children 
7.  How often are you too busy or unavailable to do things with child 
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G2 Concurrent Delinquency 

1.  Carried a hidden gun 
2.  Carried other hidden weapon  
3.  Been drunk in public place  
4.  Gone into or tried to go into a building to steal or damage something  
5. Tried to steal or actually stolen money or things worth $50 or less 
6. Tried to steal or actually stolen money or things worth over $50 
7.  Tried to buy or sell stolen things  
8.  Tried to steal or actually stolen a car or other motor vehicle 
9.  Forged a check, used counterfeit money, or cashed or used bad checks on 

purpose 
10.  Used or tried to use a credit card, bank card, or automatic teller card without 

permission 
11.  Attacked someone with a weapon or with the idea of seriously hurting or killing 

them 
12.  Hit someone with the idea of hurting them, for example, fist fighting 
13.  Used a weapon or force to make someone give you money or things 
14. Take part in illegal gambling, such as shooting dice, betting on cards, or playing 

the numbers 
15. Driven while under the influence of drugs, beer, wine or liquor 
16. Sold marijuana 
17. Sold hard drugs such as crack, heroin, cocaine, LSD, or acid 
18. Sold other drugs such as tranquilizers, speed, or downers 
19. Sold drugs not pot  

 
 
 
G3 anger/frustration 

1.  Child gets angry when told he/she has to go to bed 
2.  Child has temper tantrums when he/she doesn’t get what he/she wants 
3.  Child gets quite frustrated when prevented from doing something he/she wants to 

do 
4. Child gets angry when he/she can’t find something he/she wants to play with 
5. Child gets easily frustrated when tired 
6. Child gets angry when called in from play before he/she is ready to quit 
 
 
G3 impulsivity 

1.  Child usually rushed into an activity without thinking about it 
2.  Child often rushed into new situations 
3. Child takes a long time in approaching new situations  
4.  Child is slow and unhurried in deciding what to do next 
5.  Child slowly approached places where he/she might hurt himself/herself  
6.      Child is among the last children to try out a new activity 
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APPENDIX B 
DESIDERATA FOR MULTIPLE REGRESSION 

Desideratum 

1.  The goals of the research and how multiple regression (MR) can be useful are 
explicitly addressed 

2.  The inclusion of each of the independent variables should be justified on 
theoretical and/or practical grounds 

3.  Each criterion and regressor variable should be described in detail, including 
scales of measurement, coding scheme, reliability etc. to convey how the MR 
model should be interpreted 

4.  Specific procedures for the computation and interpretation of effect sizes are 
delineated 

5.  Assumptions underlying the MR analyses and resulting inference are explicitly 
addressed 

6.  Variable selection techniques are justified 

7.  Sample sizes for all analyses are justified in terms of power, accuracy, and 
reproducibility of results 

8. Methods of dealing with missing data are addressed 

9. For models examining moderation, issues of interpretation, role of centering, and 
visualization are addressed 

10. For models examining mediation, issues of interpretation and limitations due to 
cross sectional design are addressed 

11.  Visual examination of data is addressed in order to assess model appropriateness 
and assumptions 

12.  Measurement error in predictor and/or outcome variable is addressed 

13.  Potential limitations of multiple regression in the current applied research context 
are explicitly stated 

14.  Alternatives to the MR model are given 
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