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Despite having implications for several theoretical frameworks in criminology, most notably 

Robert Agnew’s General Strain Theory (1992), few researchers have assessed the impact of how 

serious offenders’ perceptions of success are related to the perceived chances of their getting a 

good job, finishing school, getting married, and staying out of the criminal justice system over a 

several year period.  The following research evaluates the changes in chances of success using 

Group-Based Trajectory Analysis over time to assess whether: 1. Certain groups of offenders 

tend to follow differing trajectories of perceived chances for success over a seven-year time 

period, 2. These groups differ in levels of offending and criminal behavior, and 3. Demographic 

variables predict group membership.  Results show perceptions of success do follow distinct 

trajectories, these trajectories are significantly related to crime, and demographic variables do 

influence group membership.  The results have theoretical importance and may have practical 

policy implications for some of the most serious juvenile offenders.   
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CHAPTER 1 

INTRODUCTION 

 

One of the most perplexing aspects of human nature is the how a person sees the future, 

their place in the future, their aspirations for the future, and their expectations of what will 

happen in the future.  Perhaps even more intriguing is the extent to which this perception may 

change over time and how it may influence behavior in the present, near present, and distant 

future.  The Pathways to Desistance Study, which follows a large sample of serious adolescent 

offenders for an 84-month time period spanning mid-adolescence into early adulthood, provides 

a unique opportunity to assess the concept of “perceptions of chances for success” for a specific 

subset of the criminal population.  The data set and included measures are so unique that one of 

the only studies examining perceptions of chances for success and criminal outcomes utilized the 

Pathways to Desistance data set for the analyses (see Iselin et al., 2012).  The concept of seeing 

oneself as either succeeding or failing, and relating scores to specific outcome measures, has 

been conceived differently depending on the discipline of study (e.g., psychology) and area of 

outcome (e.g., career goals, educational attainment, child math scores, etc.).  The closest 

contemporary theory that criminology offers is General Strain Theory (Agnew, 1992), primarily 

because perceptions of success are often measured using aspirations for success and relating 

them with expectations for success.  However, the discipline of psychology has dealt with this 

problem more directly by using a theoretical explanation relating present-selves and future-

selves, something they call possible selves (Oyserman & Markus, 1990).  These possible selves 

are said to impact future behavior by bringing in the present-self with the aspired-to future self, 
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thus tempering immediate gratification and laying a foundation for longer term investment 

(Hoyle & Sherrill, 2006).   

 This research examines perceptions of chances for success over time using a sample of 

serious juvenile offenders using General Strain Theory as a theoretical guide.  Group-Based 

Trajectory Analysis, as developed by Nagin and Land (1993), groups offenders into potentially 

heterogeneous categories that follow specific patterns over time (in the present case perceptions 

of success), which can then be used to distinguish differing patterns of offending. In the current 

study, measures designed to be easily understandable to juveniles, such as the importance of 

having a good marriage, and the likelihood the juvenile will attain a good job or gain educational 

success, are used to gauge an individual’s perception of chances for success later in life.  These 

perceptions can then be grouped by into distinct trajectories that follow specific paths over the 

84-month time period.  These groups can then be regressed on crime measures to determine if 

specific groups are more prone to offending relative to other groups.  Such an analysis is 

surprisingly novel, especially within a sample of serious adolescent offenders, and is likely to 

have theoretical and practical implications going forward.  
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CHAPTER 2 

LITERATURE REVIEW 

 

Theoretical Context 

Strain Theory has had a substantial influence in criminological development over the last 

79 years and is among the most important paradigms in the criminological literature.  Merton’s 

(1938) Social Structure and Anomie theory suggested that crime results partly out of frustration 

from the lower class’s inability to achieve monetary success (The American Dream) due to 

blocked opportunities.  Cohen (1955) also argued that offending in working-class boys was 

partly due to an inability to achieve the respect that comes with being part of the middle-class, 

and Cloward and Ohlin (1960) suggested that variations in legitimate and deviant opportunities 

could influence the manner in which delinquents offend.  Taken together, these theories make up 

the framework of what would be known as classic Strain Theory.  The focus of this literature 

review will be Merton (1938) because both Cohen (1955) and Cloward and Ohlin (1960) 

included an element of criminal subculture as a pathway to offending, and most early empirical 

testing focused on measures of Merton’s (1938) theory testing the differences between offender’s 

aspirations for success contrasted with their expectations for obtaining success.    

Merton’s (1938) strain theory tended to be highly influential in the criminological 

literature in the 1960’s until the 1970’s when labeling theory began to emerge as a preeminent 

theory (Burton & Cullen, 1992).  Although classic Strain theories had started to diminish in 

influence in the 1970’s and 1980’s due to lack of empirical support, strain theory has 



4 
 

experienced a revitalization in the 1990’s with Robert Agnew’s General Strain Theory (Agnew, 

1992).   

This chapter will begin with a review of classic strain by Merton (1938), followed by a 

review of the tenets and empirical research associated with General Strain Theory (Agnew, 

1992), and end with a brief review of the effects that perceptions of chances for success has on 

individuals.   

Merton’s Social Structure and Anomie Theory 

Merton (1938) describes two principle forces driving societal conduct: 1. Goals, or 

socially desired ends which social groups seek to accomplish, and 2. Regulatory norms and 

moral imperatives that define acceptable means in attaining these goals and control societal 

behavior.  Merton’s basic premise is that in the United States, the overwhelming dominant goal 

is economic success, and when individuals cannot attain the ubiquitous end of wealth through 

conventional means, they engage in criminal behavior.  Hence, it is not simply poverty that will 

induce a normal state of criminal activity, but a society in which all members seek the same goal 

of prosperity, but where some members are at a real disadvantage for attaining it.  Merton (1938) 

explains:  

A high frequency of deviate behavior is not generated simply by "lack of opportunity" or 

by this exaggerated pecuniary emphasis. A comparatively rigidified class structure, a 

feudalistic or caste order, may limit such opportunities far beyond the point which obtains 

in our society today. It is only when a system of cultural values extols, virtually above all 

else, certain common symbols of success for the population at large while its social 
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structure rigorously restricts or completely eliminates access to approved modes of 

acquiring these symbols for a considerable part of the same population, that antisocial 

behavior ensues on a considerable scale. (p. 680) 

Central to Merton’s theory was the concept of Anomie, or normlessness, that could arise 

in cultural institutions meant to instill social control.  Here Merton borrowed the concept of 

anomie from Emile Durkheim’s (1897/1951) book Suicide, where he uses it to convey a sense of 

meaninglessness, normlessness, or a rapid change in society’s value and institutions.  Kornhauser 

(1978) critiques Merton’s strain by accusing his interpretation as fundamentally different from 

Durkheim’s conception.  She espoused that, “To Durkheim, anomie is normlessness in respect to 

goals.  To Merton, anomie is normlessness in respect to means” (Kornhauser, 1978, p. 165).  

Hence, in the opinion of Kornhauser (1978), Merton did not add on to Durkheim’s tradition as 

much as borrow and transform it.  The difference is the source of society’s drive to achieve 

goals.  For Durkheim, man’s passion was unlimited and needed no cultural assistance to induce a 

lust for economic success.  For Merton, the cultural emphasis on economic and monetary success 

causes a uniform desire that wouldn’t otherwise be there, and this can lead to anomie of the very 

institutions meant to control it (Kornhauser, 1978).  Merton (1938) explains how institutional 

anomie can arise: 

… Certain aspects of the social structure may generate countermores and antisocial 

behavior precisely because of differential emphases on goals and regulations. In the 

extreme case, the latter may be so vitiated by the goal-emphasis that the range of 

behavior is limited only by considerations of technical expediency. The sole significant 
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question then becomes, which available means is most efficient in netting the socially 

approved value?  The technically most feasible procedure, whether legitimate or not, is 

preferred to the institutionally prescribed conduct. As this process continues, the 

integration of the society becomes tenuous and anomie ensues. (p.674) 

The effect of over-emphasis on goals is only a problem when the opportunity for achieving them 

is blocked.  Merton gave five general categories he believed were viable adaptations to the strain 

of failing to achieve societal goals through conventional means.     

Adaption I, or conformity, represents the vast majority of the socialized population 

because they conform both to the culturally prescribed goals and the institutionalized means for 

attaining those goals.  Here, they continue to pursue the goal (the “American dream”) and 

persists in conventional means to attain those goals.  Adaptation II (Innovation) represents those 

who are blocked from the conventional means of attaining wealth and so choose illicit means to 

attain them.  Adaptation III (Ritualism) represents those who have been institutionalized to a 

high enough degree they will not use alternative means to attain their culturally prescribed goals 

but will remain in conformity to the means.  Their solution to the problem is to no longer attempt 

the social and cultural goals but remain committed to institutional means.  Adaptation IV 

(Retreatism) represents those who repeatedly fail in their aspirations and are also too 

institutionalized to adopt unconventional means.  Rather than abandoning the success-oriented 

goals and conforming anyway, the strain causes them to escape and essentially drop out from 

society.  Merton (1938) includes in this category “psychotics, psychoneurotics, chronic autists, 

pariahs, outcasts, vagrants, vagabonds, tramps, chronic drunkards and drug addicts” (p. 677).  
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The final adaptation is Rebellion.  Those in this category attempt to create a new social order 

rather than drop out or conform to either socially prescribed goals or means.     

Merton’s Strain\Anomie theory has had problems gaining empirical support in the 

literature.  Early research used socioeconomic status (SES) of the parents as predictors of crime 

in the context of strain and assumed universal aspirations for success.  Voss (1966) evaluated the 

status offenses or minor delinquency on students in the middle-class and looked at father’s 

occupation to measure SES scores.  He found no support for strain theory based on these results.  

Part of the problem is that strain is difficult to operationalize, and criminologists that do are often 

criticized for using wrong measures to test the theory.  Before proceeding to empirical evidence 

for Merton’s strain theory, an important point must be noted regarding the concept of a society’s 

aspirations compared to blockages of opportunity to attain those aspirations.  Merton (1938) 

writes: 

The occasional sacrifices involved in institutionalized conduct must be compensated by 

socialized rewards.  The distribution of statuses and roles through competition must be so 

organized that positive incentives for conformity to roles and adherence to status 

obligations are provided for every position (italics original) within the distributive order.  

Aberrant conduct, therefore, may be viewed as a symptom of dissociation between 

culturally defined aspirations and socially structured means. (p. 674) 

This concept, or the difference between cultural aspirations and socially structured 

means, has given rise to various interpretations for assessing the aspiration-opportunity(means) 

gap.  Hirschi (1969) was one of the first to equate opportunity (or blocked opportunity) with 
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respondent’s expectations of success.  This made an easy measure because it is simplified 

“socially structured means” to a respondent’s perception of his or her likelihood of success for 

that question.  Hence, an easy interpretation of strain could be calculated. For instance, many 

sociologists of the 1950’s and 60’s attempted to provide empirical evidence by measuring the 

disjunction between aspirations and expectations in criminal and non-criminal populations. 

However, some of these methods for evaluating strain were criticized.  In Hirschi’s 

(1969) evaluation of strain using school children, he asked the respondents how much education 

they would like to achieve and how much education they actually thought they would achieve.  

Hirschi found no evidence in support of strain using this method, and remarked that 1.  Very few 

school children had a substantial gap between aspirations and expectations, and 2.  High 

aspirations, irrespective of expectations, tended to reduce delinquency.  Farnworth and Leiber 

(1989) criticized this method because it focuses on educational attainment instead of actual 

monetary aspirations, which loses Merton’s focus on the actual cultural goal to be attained (The 

American Dream).  Farnworth and Leiber (1989) went further and tested the different measures 

of strain and found that the increased gap between economic aspirations and educational 

expectations was a significant predictor of delinquency.  Interestingly, their test of the 

educational aspirations and educational expectations gap did not support strain theory, showing 

the importance measurement can have on evaluating strain research.   

Early empirical testing found little evidence that the disjunction between aspirations and 

expectations were significantly related to crime (Clark & Winninger, 1963; Hirschi, 1969; Liska, 

1971; Voss, 1966).  Hirschi (1969) even argued that the relationship of high aspirations to lower 
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delinquency was really just a proxy for commitment in his control theory.  These studies led 

theorists such as Kornhauser (1978) to demote strain theories as inferior to control theories, a 

position that arguably had an effect on the field of criminological research for over a decade 

(Featherstone & Deflem, 2003).   

Shortly after the emergence of Robert Agnew’s General Strain Theory (1992), Burton 

and Cullen (1992) published their empirical status of strain theory by reviewing the literature for 

and against strain going back to articles from 1963.  They split the review into two broad 

categories of strain measures: 1. Studies testing using Aspiration and Expectation differences, 

and 2. Studies testing using measures of blocked opportunities.  Of the 21 publications 

measuring the disjunction between aspirations and expectations, 17 showed no support for strain 

theory using these measures.  However, it should be noted that most of these studies used 

educational aspirations as part of their analysis.  Much more support was found for the measure 

that examined blocked opportunities.  Of the studies they examined, 60 percent (15 out of 25) 

found support for strain theory.  Many of these studies asked respondents to give their perceived 

chances of succeeding at getting a job or school completion.  This may hint that measuring 

perceptions of expectations for success reveals more about the empirical validity of strain theory 

than the disjunction between aspirations and expectations.   

In some ways, the revitalization of Strain Theory was anticipated due to social forces at 

the time of the early 1990’s.  The same year Agnew published his seminal (1992) article for a 

more general version of strain theory, Burton and Cullen (1992) wrote, “In this context, it seems 

reasonable to hypothesize that criminologists will find increasing reason to return to Merton’s 
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writings and, more generally, to strain theory” (p. 4).  The context they were referring to was the 

Los Angeles riots following the announcement of the “not guilty” verdicts for the officers in the 

Rodney King beating.  Indeed, the decade of the 1990’s was a burst of theoretical formations 

apart from strain, including The General Theory of Crime (Gottfredson & Hirschi, 1990), 

Moffitt’s (1993) taxonomy of life-course and adolescent offenders, Sampson and Laub’s (1993) 

age-graded informal social control theory, and Messner and Rosenfeld’s (1995) Institutional 

Anomie Theory (another version of strain).   

Although there may be several theoretical justifications for the present research, Robert 

Agnew’s (1992) General Strain Theory (GST) directly deals with perceptions of success by 

including a measure for failing to achieve positively valued goals as one of the chief tenets of the 

theory.  Agnew’s (1992) strain theory posits an increase in strain if the disjunction between 

aspirations and expectations for future success and achievements is large.  Although the present 

study is not a test of the gap between aspirations and expectations per se, mapping the 

trajectories of adolescent changes in expectations and aspirations for success may have 

implications for the theory and provide context for adolescent changes into adulthood over time.  

To be sure, other theoretical frameworks, such as Sampson and Laub’s (1993) age-graded 

informal social control theory, would also fit into the area of perceptions of success.  Their 

theory, like many other life-course frameworks, posits that major life events, such as marriage or 

enlisting in the military, are possible desistance promotors, and it may be that changes in 

aspirations or expectations for success in life represent a cognitive event that is related to 

desistance.  However, their framework tends to highlight abrupt changes in lifestyles (e.g., loss 

of job) or tragic events (e.g., death of spouse) and perceptions of success may not be a great 



11 
 

measure for such abrupt changes.   However, GST is directly related to the measures, is the most 

widely researched contemporary strain theory, and makes an ideal theoretical context for which 

to examine the present research.  A brief review of General Strain Theory is provided in the 

following section.   

General Strain Theory 

Agnew’s (1992) seminal study generalized – and importantly extended – Merton’s  

(1938) theory of strain and crime by including three types of strain which effects all classes: 1. 

Failure to achieve positively valued goals (e.g., masculinity goals, monetary success), 2. 

Removal of positively valued stimuli (e.g., the death of a loved one, divorce), and 3. Introduction 

of noxious stimuli (e.g., physical or emotional abuse, victimization).  Agnew didn’t just merely 

extend Merton’s conception of strain theory; he took it from the realm of a structural variable to 

an individualized psychological variable (Broidy, 2001).  This allows for empirical tests of much 

greater variability, including a variance of goals (aspirations and short-term goals) in addition to 

the goal of monetary success, and assessments on individual differences such as social and 

demographic variability that contribute to strain effects on individuals (Broidy, 2001).    

Failure to achieve valued goals was already part of classical strain theory (Cloward & 

Ohlin, 1960; Cohen, 1955; Merton, 1938) and was often tested as the disjunction between 

aspirations and expectations/achievements, but GST extended this to include the disjunction 

between expected goals and actual outcomes, and just (or fair) outcomes and actual outcomes.  

The larger the disjunction, the more strain will be produced.  Specifically, Agnew recognized a 

practical difference between strains created by failed short-term goals and ideal aspirations that 
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may not be taken seriously because they are not rooted in reality.  In this conception, short-term 

failed goals could be as powerful, if not more, in inducing delinquency as long-term aspirations.  

Agnew also extended in his construction of failure to achieve positively valued goals the 

inclusion of justice or fair outcomes.  As the disjunction between just/fair outcomes and actual 

outcomes becomes greater, the potential for deviance increases.   

When individuals experience a removal of positively valued stimuli (or even the 

anticipation of loss), they may attempt to recover the valued stimulus, prevent its loss, or seek 

revenge against the source of the strain.  Here Agnew (1992) draws from the stress literature 

(Compas and Phares, 1991) and gives such examples as “loss of a boyfriend/girlfriend, death or 

serious illness of a friend, moving to a new school district, the divorce/separation of one’s 

parents, suspension from school, and presence of a variety of life-events scales for adolescents” 

(Agnew, 2002, p.57).   

Adolescents are particularly vulnerable to the introduction of noxious stimuli due to their status 

as a minor and may use delinquency to relieve, avoid, terminate, or seek revenge against sources 

of this strain.  Agnew pulls from the literature and mentions such situations as negative 

relationships with peers or co-workers, physical or emotional abuse, child abuse and neglect, 

criminal victimization, threats (physical and verbal), insults, and even noise and air pollution 

(Agnew, 2002, p. 59).  The effect of noxious stimuli on delinquency is assumed to be causal to 

the relationship, rather than delinquency causing noxious stimuli (Agnew, 1992).     

Strain may lead individuals to experience some sort of negative affect state, such as 

frustration, despair, depression, and perhaps most relevant to violence, anger.  It is important to 
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note that GST differentiates between subjective and objective strains.  Objective strains are 

strains that most people would find unpleasant, whereas subjective strains are specific to certain 

individuals (Agnew, 2001).  Pulling from the criminological literature, Agnew (1992) explicitly 

links anger as the most critical negative affect state to crime and delinquency, due to felt injury, 

the incentive for revenge, and the lowering of inhibitions in offenders.  Negative affect states 

such as anger or despair may also be related to crime, but to a lesser degree.  

According to Agnew (2001), all strains may serve as a chronic predisposition toward 

crime or may arise suddenly through situational triggers.  The strain-crime connection is highly 

circumstantial and prone to interactions from various other stains or social situations.  For 

instance, strains that are high in magnitude, that are associated with low social control, unjust or 

unfair, and that create pressure to cope in a criminal manner, will be most associated with crime 

(Agnew, 2001).   

These strain events are said to be possibly additive or interactive, so that combinations of 

strain in a short period of time may produce a delinquent event that wouldn’t have arisen 

otherwise.  Agnew distinguishes four factors that affect the impact of adverse events pulling 

from the stress literature: 1. Events that are high in magnitude, 2. Events that are recent, 3. 

Events of a long duration, and 4. Events clustered in time.  Generally, events that are higher in 

degree will produce more strain.  Hence, events high in magnitude will create greater strain on 

individuals, but the magnitude of an event will depend on an individual’s perception of the 

severity of the event.  Recent events will have more impact than older events; Agnew suggests 

events older than three months will have little effect (Agnew, 1992, p. 65).  Events lasting for a 
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long duration, such as chronic stressors or persistent noxious stimuli will increase strain and have 

a more consequential effect on negative affect states.  Finally, events clustered close together in 

time can have an additive effect on strain.   

Coping mechanisms occupy an important place in GST.  Individuals that experience 

negative affect states also need ways to cope with the strain.  Agnew (1992) lists three major 

coping mechanisms: 1. Cognitive coping strategies, 2. Behavioral coping strategies and 3. 

Emotional coping strategies.  Cognitive coping strategies include maximizing positive outcomes 

or minimizing negative outcomes to affect the importance of the adversity.  An example of 

maximizing positive outcomes were respondents who reported expecting to go to college with 

little chance of actually doing so.  Another cognitive coping mechanism is to lower the standards 

they use to assess success or outcomes (Desire for less money or success).   

Behavioral coping mechanisms are split into two categories: 1. Minimizing negative 

outcomes or maximizing positive outcomes, and 2.Vengeful behavior.  Unlike cognitive coping 

mechanism, behavioral strategies involve an element of action.  Agnew gives the example of 

skipping school or engaging in vengeful behavior.  Although vengeful behavior may be severe 

and carries a greater likelihood of delinquency, not all vengeful behavior is violent or dangerous.  

An example is chronic misconduct at school that causes school authorities and parents to employ 

higher amounts of effort to control (Agnew, 1992).     

The last way an individual may cope with negative affective states is through emotions.  

Emotional coping is interesting because negative affect states are themselves negative emotions.  

Agnew (1992) claims emotional coping is more likely after cognitive and behavior coping 
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mechanisms have been tried and failed.  The expression of emotional coping for juveniles is 

often drug use such as depressants or stimulants, but can also include “physical exercise and 

deep breathing techniques, meditation, biofeedback and progressive relaxation, and behavioral 

manipulation of expressive gestures through play acting or ‘expression work’” (Agnew, 1992, p. 

70).  Agnew notes that many of the positive coping mechanisms are unlikely to be used for 

juveniles utilizing emotional coping strategies. 

Coping mechanisms, therefore, mediate strain relationships and are essential for 

understanding the strain-delinquency relationship.  Agnew (2001) asserts that adolescents that 

employ coping mechanisms such as drinking or drug use may engage in more delinquency than 

adolescents that cope by exercising.  Behavioral coping strategies, such as truancy to avoid 

bullying or sudden outbursts of violence in response to generalized strain, are among the least 

effective and most likely pathways to delinquency.   Research also suggests that individuals with 

less coping skills (easily upset, impulsive, low-self-control) and less access to resources, 

especially social support and financial resources (a social network they can turn to), are more 

likely to cope in a criminal manner (Agnew, 2006, 2001).      

The general conceptual model is that strain (failure to achieve goals, removal of positive 

stimuli, or the presence of noxious stimuli) influences negative affect states (anger, fear, 

frustration) which then requires coping mechanisms (delinquency or non-delinquency).   

However, since Agnew (1992) there have been further developments of the theory.  For instance, 

Agnew (2006) further refines strain into four types: objective, subjective, vicarious, and 

anticipatory.   Objective strain is strain that most people would feel, such as the loss of a loved 
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one or criminal victimization.  Subjective strain refers an event or condition that causes stress in 

a particular person or persons and is interpreted in context of that individual and their subsequent 

perceptions of the event.  Agnew also adds two types of indirect strain.  Vicarious strain events 

are not directly experienced by the individual but are experienced through hearing about it from 

other people, actually hearing it (e.g., gun shots and breaking glass), or visually seeing it (e.g., 

witnessing a crime of which they are not the victim).  The idea is that when close relationships or 

immediate family experiences an intense negative event, the individual then increases their 

perception that it will happen to them (Agnew, 2002).  This is in contrast to brutal or savage 

forms of victimization which although alarming, may not impact the individual due to the distant 

proximity of the event and the perception that the victimization will not happen to them (e.g. 

violence shown in the general news).   

Anticipated strains are expected negative events or the anticipation that negative events will 

continue to be experienced (Agnew, 2006; Froggio, 2007).  For instance, machismo may be 

displayed for fear of an impending assault.  This type of anticipated strain is a perceived risk of a 

real threat, usually in the immediate future, and is hypothesized to increase aggression (Agnew, 

2002).  However, more general fear responses of anticipated strain involve coping mechanisms 

that utilize avoidance strategies.  In both types of anticipated strain coping, the idea is to prevent 

future victimization from occurring.  

The criminological literature has found wide support for some of the main tenets of GST.  

Agnew and White (1992) found that strain was positively related to delinquency, including such 

strains as neighborhood problems, negative life events, and family disruptions.  Paternoster and 
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Mazerolle (1994) replicated this study and found direct effects for noxious stimuli and removal 

of positively valued stimuli on delinquency, delinquent peer involvement and lack of parental 

bonds.  Two other studies, Aseltine, Gore, and Gordon (2000) and Broidy (2001) also tested the 

key tenets of GST and found support.  The key propositions have also been tested on samples 

from non-American juveniles.  Moon et al. (2009) tested GST on South Korean youth and found 

general support for the theory.  GST has gained empirical support on the relationship between 

strain and delinquency (Baron, 2004; Hoffman & Cerbone, 1999; Hoffman & Miller, 1998), 

negative affective states and strain (Brezina, 1996; Piquero & Sealock, 2000,  2004), strain, 

gender differences, and delinquency (Hay, 2003; Hoffmann & Su, 1997; Mazerolle, 1998), strain 

and race effects on delinquency (Jang  & Johnson, 2003; Moon et al., 2009), and coping 

mechanisms on delinquency (Piquero & Sealock, 2000).  These negative affect states, such as 

situational anger due to injustice or injury, have been supported to enhance interpersonal 

violence more than property offending (Mazerolle & Piquero, 1998; Mazerolle, Piquero, & 

Capowich, 2003).  Furthermore, Rebellon et al. (2012) found that delinquency is promoted by 

perceived injustice, and situational anger mediated the relationship.   

Although less researched than other concepts of strain, vicarious strains have shown 

empirical support in the criminological literature.  In one study, juveniles that were witness to 

violent victimizations were also more likely to commit delinquency (Kort-Butler, 2010).  

Similarly, Eitle and Turner (2002) found in increased criminal propensity in those that had 

repeatedly learned of other’s victimization or had witnessed violence in parts of their 

community.   
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A strength of the theory is also its ability to be used in diverse bodies of literature and research 

studies.  Strain research can be applied to different crime and non-crime elements.  For instance, 

Piquero et al. (2010) tested the effect of general strain theory and negative emotions on 

disordered eating using the context of General Strain Theory.  Piquero et al. (2010) found that 

two measures of strain (negative life events and strain-inequity) were not related to anger but 

were related to depressive symptoms, and that strain-inequality resulted in higher disordered 

eating for both the full and female models.  This result was not mediated when depressive 

emotions were added back into the model for females.  This type of research shows the 

versatility of GST theory to aid researchers in examining strains that may not end in criminal 

behavior but may have consequences nonetheless.     

Consistent with the previous study, certain considerations are important to note regarding 

the relationship of strain to delinquency.  As stated earlier in this chapter, Agnew (1992) 

included the disjunction between aspirations and expectations from Merton’s theory, and 

extended it to include the disjunction between aspirations and expectations with achievements, 

expectations and actual outcomes, and the justice perceived with outcomes and actual outcomes.  

However, not all forms of strain are theorized to contribute to crime.  Agnew lists a number of 

strains that are conducive to crime, including chronic unemployment, marital problems involving 

verbal and physical abuse, and “the failure to achieve monetary, autonomy, and ‘masculinity’ 

goals are of special importance” (Agnew, 2001, p. 325).  For example, in an attempt to explain 

the lack of evidence for crime that should be associated with educational and occupational 

failures, and why the wide disjunction between aspirations and expectations were not associated 

with criminal offending, Agnew (2001) argues that conventional society blames individuals for 
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conventional failures, individuals then tend to blame themselves, and hence individuals are not 

likely to perceive this as unjust.  Agnew (2006) does refine the theory to include criteria that can 

be used to evaluate events likely to end in delinquency.  The central theme is to evaluate strain 

events where coping mechanisms tend toward criminal rather than noncriminal behaviors.  

Events associated with low social control, are high in magnitude (to the individual), perceived as 

unjust, and devoid of someone to maintain order may pressure an individual to choose criminal 

coping mechanisms rather than non-criminal mechanisms.   

Overall, Agnew (2001) admits the almost unfalsifiable aspect of GST and points to the 

complexity of subjective and emotional strains that may influence specific individuals 

differently.  For instance, when examining the factors influencing the magnitude of the strain, 

Agnew suggests that the duration and frequency of the strain, the degree or amount of strain 

inflicted, the expected duration into the future of the strain, and even how the strain “threatens 

the core goals, needs, values, activities, and/or identities of the victim” (Agnew, 2001. p. 333), 

will determine the criminogenic tendencies of the strain.  He concludes by noting that: “At 

present, it is unclear how these factors combine to influence overall judgments of magnitude” 

(Agnew, 2001, p. 333).  It is clear that more research needs to be conducted on how the 

theoretical elements of GTS influence crime and delinquency.  The present dissertation 

contributes to this research through an examination of the changes in perceptions of chances for 

success (aspirations and expectations, and the difference between them) over time and how these 

changes influence criminal behavior in a sample of serious juvenile offenders.      
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Previous Literature on Perceptions of Success and Crime 

Very little research has been conducted on the relationship between perceptions of chances of 

success and criminal activity.  This is not to be confused with blockages to legitimate 

employment or limited opportunities for success, as has been proposed by traditional strain 

theories (Merton, 1938), although this may play a part in respondent calculations.  Nor is this 

concept specifically about self-efficacy and the ability for offenders to make themselves do 

things necessary for success, or with Psychosocial Maturity and future orientation as these 

measures tap how respondents usually act with the future in mind (Monahan et al., 2009).  

Rather, it closely aligns with what Markus and Nurius (1986) term possible selves, or the 

difference between present-selves and aspired-to future selves.  It is hypothesized by the authors 

that the motivation to actually accomplish all but the mundane (habitual and routine actions) 

comes from the self-perception of possible selves in individuals.  To test this theory, Oyserman 

and Markus (1990) examined delinquent youth using three measures of hope, expectations, and 

fear of one’s future.  The data came from 238 youth from Detroit aged 13 through 16 with 

various placements in public school, community placement, group homes, or training schools.  

Their results showed that hope was relatively constant among all respondents, but a significant 

difference was found between delinquent youth and non-delinquent youth when the balance 

between youth expectations and youth fears was examined.  Specifically, only 37 percent of 

delinquent youths had a balance between expected-selves and feared-selves, while more than 81 

percent of non-delinquent youths showed this balance.  They also found that most serious 

delinquents did not expect to have a job in the near future and less than twenty percent expected 

to get along in school.  This paradox exists because although these delinquent youth had 
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expectations of failure and delinquency, they did not report the fear that would normally be 

associated with it (Oyserman & Markus, 1990).  With hope being constant across the sample, 

expectations of delinquents being negative, and fear being relatively absent, the authors 

concluded that the aspired-to possible selves of delinquents were not actively pursued.   

Another directly relevant study examined perceptions of chances for success across both 

the employment and illegal behavior domains (Iselin et al., 2012).  This study is directly relevant 

because it is one of the only studies to relate perceptions of chances for success to actual crime 

and desistance.  Using the Pathways to Desistance data and predicting hours spent working at 

age T + 1 from expectations of employment at age T (e.g. Hours worked at age 17 and 

expectations of employment at age 16)), they found that individuals with higher expectations to 

maintain employment the previous year spent more hours working in community jobs the year 

after.  A similar effect was observed regarding illegal employment outcomes the next year, as 

they found a negative correlation between importance of having a job and illegal employment.  

Iselin et al. (2012) attributed this to serious adolescents bringing their current-self more in line 

with their aspired-to future self.   

In addition to legal and illegal employment outcomes, Iselin et al. (2012) also examined 

illegal behaviors via self-reported offending behaviors and new documented court/arrests for the 

following year.  They found that higher ratings on the expectations of staying out of trouble 

corresponded with a decrease in self-reported offending.  It is important to note, however, that 

there was no relation between a higher expectation of staying out of trouble and official court 

petitions or arrests.  In addition, respondent perceptions of the importance of staying out of 
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trouble were a worse predictor of illegal behavior than the expectation of staying out of trouble.  

This could indicate that a cognitive belief in the consequences of illegal behavior mattered less 

than the belief that respondents were capable of staying out of trouble.  In the end, Iselin et al. 

(2012) found that age uniquely predicted individual counts of new petitions/arrests one year later 

and the authors concluded that, “This finding is consistent with research indicating that antisocial 

behavior peaks in late adolescence and begins decreasing in young adulthood and beyond” 

(Iselin et al., 2012, p. 246).  

 It should also be noted here that basic demographic characteristics tend to influence 

perceptions of success in the literature.  In a review of the literature on perceptions of success 

and goal attainment, Massey et al. (2008) found that ethnicity, socio-economic status (SES), and 

gender all contribute to differences in perceptions of success.   

Results from Massey et al. (2008) found that girls tended to prioritize educational goals 

more than boys, and were also more likely to believe they could attain those goals than boys in 

several studies.  Girls were also more likely to report a greater importance to interpersonal hopes 

and goals.  Boys, contrarily, focused more on becoming successfully employed and attaining 

high financial and social status.  Girls also tended to aspire to degrees in arts and humanities 

compared to boys who preferred math and business degrees (Lips, 2004).   

Samples for these gender differences in the Massey et al. (2008) were mostly studies 

from general populations of females.  Due to the criminal nature of the female data set in the 

present research, it is important to outline the differences between girls in the general population 

and girls who have been petitioned or adjudicated in juvenile court for delinquency.  Borduin and 
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Ronis (2012) found that both violent and non-violent females had poorer academic performance, 

more problems with peers and family members, and greater behavioral problems than did 

females that were non-delinquent. Additionally, empirical evidence shows girls who have had 

violence perpetrated against them are more likely to commit violence against others (Herrera and 

McCloskey, 2001; Margolin and Gordis, 2000; Widom, 1995; Widom and Maxfield, 2001).  

After matching for a control group, those who were severely neglected or abused as a child were 

28 percent more likely to have been arrested for violent crime and 59 percent more likely to be 

arrested for any crime as a juvenile (Widom and Ames, 1994; Widom and Maxfield, 2001).  

Another study found a seven-fold increase in abused girls for violent offense petitions to juvenile 

court (Herrera and McCloskey, 2001).  Finally, the family background for females that get 

arrested is often substantially different.  Encouragement by family members of drug use and 

shoplifting, a history of sexual abuse, and parental criminality is over-represented in those 

females that were arrested or were incarcerated at a state facility (Gaarder and Belknap, 2002; 

Giordano and Mohler-Rockwell, 2001).   It is clear from these studies that females who are 

petitioned to court or arrested as a juvenile have substantially different backgrounds and family 

histories than the general population of females.  This may, therefore, have a significant impact 

on female perceptions of success and should be kept in mind throughout the present research. 

Massey et al. (2008) also found evidence that those with lower SES tend to aspire to high 

education and occupational attainment, but not as high as their higher SES comparisons.  This 

implies that all groups had high aspirations in general, but there were still discrepancies based on 

SES. 
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Surprisingly, despite the considerable amount of studies Massey et al. (2008) reviewed, 

there is little consistency when it comes to ethnicity.  Because culture and ethnicity were so often 

overlapping, very different conclusions can be made based off specific studies in the review.  For 

instance, a study by Kerpelman et al. (2002) found that African American mothers and their 

daughters responded high on the social responsibility measure when compared to other races.  

However, Phinney, Baumann & Blanton (2001) found no significant differences in the measures 

for goals reported from different ethnicities of American youth.  This may be due partly to the 

fact they focused on professions that are highly respected such as Medicine or Law, representing 

desires which tend to cross ethnic groups.   It seems then, that ethnicity can influence perceptions 

of success and goal attainment, but there is not a good theoretical basis for predicting hypotheses 

based on the available perceptions of success literature (Massey et al., 2008).     
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CHAPTER 3 

METHODS AND ANALYITC PROCEDURE 

 

Scope, Purpose, and Hypotheses 

The purpose of this research is to examine how perceptions of success vary over time in 

the transition from mid-adolescence to early adulthood, if groups exist within this adjudicated 

group of serious offenders, and to determine if group memberships are associated with higher 

involvement in criminal offending.  To achieve this end, three different group-based trajectory 

models will be estimated that will assign offenders into different trajectories according to their 

responses for three different variables: 1. Averaged aspirational score, 2. Averaged expectations 

score, and 3. The differences between the two across the time sequences.  Group membership 

outcomes were used to predict the number of self-reported offenses and official arrest records 

while controlling for demographic variables (gender, age, SES, and race).  Furthermore, 

demographic covariates (gender, age, SES, and race) will be used separately in a regression 

analyses to see if they predict membership to specific trajectory groups.  

Hypothesis #1 

There will be heterogeneity in perceptions of chances for success over time in regards to 

expectations for success, such that different groups of persons will follow unique trajectories of 

perceptions of success. 
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Hypothesis #2 

There will be heterogeneity in perceptions of chances for success over time in regards to 

aspirations of success, such that different groups of persons will follow unique trajectories of 

perceptions of success. 

Hypothesis #3 

There will be heterogeneity in perceptions of chances for success over time in regards to the 

differences between aspirations for success and expectations of success, such that different 

groups of persons will follow unique trajectories of perceptions of success. 

Hypothesis #4 

Criminal offending will vary between groups identified in hypotheses one through three, in that 

certain trajectories of perceptions of success are associated with higher or lower criminal 

offending.  In regard to the differences between aspirations and expectations, GST suggests that 

groups with a larger gap between aspirations and expectations will tend to offend at a greater 

level.   

Hypothesis #5 

Perceptions of chances for success trajectories will be differentially influenced by different 

demographic characteristics.  Consistent with the literature review, women and higher SES 

individuals are hypothesized to have greater perceptions of chances for success throughout the 

84-month time period.  Although the criminological literature suggests that juvenile girls are a 

unique sample with considerable difference from the general female population (Borduin & 
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Ronish, 2012), this is still hypothesized because they will be compared with juvenile boys who 

are also different than the general population (Borduin & Ronish, 2012).  Based on the mixed 

results in the literature, it is uncertain how race will influence perceptions of success, though 

most studies do find a significant difference in race.  It is hypothesized that race will predict 

lower perceptions of success throughout the time period due to two factors: 1. Race is a correlate 

of crime, and Blacks are over-represented in offending statistics (Morenoff, 2005), and 2. GST 

predicts lower expectations have an increased effect on crime.  It is also hypothesized that Blacks 

will have a higher difference score trajectory due to their over-representation in offending 

statistics, and the theoretical positive association between higher difference scores and offending 

that GST predicts. 

Data 

Data for this dissertation comes from the Pathways to Desistance Study, a longitudinal, 

multi-site study that followed 1,354 juvenile offenders between the years 2000 and 2010.  The 

study enrolled serious juvenile offenders adjudicated from the adult and juvenile courts systems 

in Maricopa County, Arizona (N=654) and Philadelphia County, Pennsylvania (N=700).  The 

purpose of the study was two-fold: 1. To identify social and developmental changes that 

promoted serious adolescents to cease antisocial and criminal activities, and 2. To inform policy 

associated with court and social services and to improve decision making relating to serious 

juvenile offenders.  The data come from a self-reported survey and were conducted using the 

computer-assisted personal interview (CAPI), and interviews were conducted at facilities (36%), 

public places (11%), and in respondent homes (53%).  To maximize privacy, respondents could 
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choose to either verbally respond or non-verbally type responses, and interviewers were trained 

in encouraging participation and in keeping confidentiality in accord with statutory protections.  

The study covers six broad domains, 1. Background information, 2. Indicators of individual 

functioning, 3. Psychosocial development and attitudes, 4. Family context, 5. Personal 

relationships, and 6. Community context.  In addition, official court records were secured from 

both sites over the course of the study (Mulvey et al., 2004; Schubert et al., 2004).   

Respondents were over the age of 14 and under the age of 18 at the time of enrollment 

and were adjudicated of predominantly felony offenses (except for some weapons offenses, 

misdemeanor sexual assaults, and misdemeanor property offenses).  Because of the large amount 

of drug offenses committed, a cap of 15 percent of male drug offenses was set for the sample at 

each site.  All females within the age range and adjudicated crime requirements were included, 

even if that crime was a drug offense.  For the sample that was enrolled, 86 percent were male, 

and African Americans represented 44 percent, followed by Hispanics (29 percent) and whites 

(25 percent).   

The baseline interviews were conducted from November 2000 to January 2003 and 

follow up interviews were conducted at 6, 12, 18, 24, 30, 36, 48, 60, 72, and 84 months after the 

initial interview.  These baseline interviews were conducted not more than 75 days of the 

adjudication hearing of the youth and not more than 90 days of the decertification hearing 

(Philadelphia) or arraignment hearing (Phoenix) in adult court.  Once the criteria for inclusion to 

the study was decided upon, a total of 1,354 youths consented, for an initial response rate of 67 

percent (defined by consenting participants divided by the number of attempted enrollments).  
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Follow up interviews for the 7-year follow-up period had over 63 percent of youths completed 

10 out of 10 interviews and another 22.8 percent met 8 or 9 out of ten possible interviews, giving 

a high average of 89.5 percent for each follow up interview.   

Measures 

The Pathways to Desistance codebook includes questions designed specifically to 

measure the “perceptions of chances for success” in all eleven time points in the longitudinal 

data set.  These data points represent an ideal and fertile source for performing Group Based 

Trajectory analysis, as will be discussed in the Methods of Analysis section.  The measures for 

perceptions of success are an adaptation of the work of Menard and Elliott (1996) that include a 

total of 14 questions tapping aspirations and expectations of work, family, and law abiding 

behavior.  The questions are arranged so that respondents are first asked questions related to their 

aspirations (e.g., 1(A) How important is it to have a good job or career?), followed a variation of 

the same question directed at measuring the respondent’s expectations (e.g., 1(B) How likely is it 

to have a good job or career?).  All measures were provided on a Likert scale on from a rating of 

1-5 to rate aspirations for success: 1 – Not at all important, 2 – Not too important, 3 – Somewhat 

important, 4 – Pretty important, 5 – Very important.  Similarly, expectations for success were 

rated in terms of the likelihood of success: 1 – Poor, 2 – Fair, 3 – Good, 4 – Very Good, 5 – 

Excellent.    

Each of the seven core questions had two parts (aspirations/expectations) for a total of 14 

responses: 1.  How important/likely to have a good job or career, 2.  How important/likely to 

graduate from college, 3.  How important/likely to earn a good living, 4.  How important/likely 
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to provide a good home for your family, 5.  How important/likely to have a good marriage, 6.  

How important/likely to have a good relationship with your children, and 7.  How 

important/likely to stay out of trouble with the law.  In addition, the data has two variables that 

contain the mean of 7 items of the aspirations questions reporting the range of the Likert scale 

using the unweighted frequency, and one reporting the 7 items for expectations from 1-5 (poor to 

excellent).  A final variable represents the extent to which expectations fall short of aspirations 

by subtracting scores from aspirations from expectations and scoring the unweighted frequency 

of the responses.  The descriptive statistics for these variables across all 11 waves of the Study 

can be found in Appendix A at the end of this dissertation.  The boxplots of these variables can 

be found in Appendix B.    

Demographic variables were taken at Wave 1 and the descriptive statistics can be found 

in Table 1 in Chapter 4.  Included is a SES measure of “Parent Index of Social Position”.  This is 

a mean of the mother and father’s index of social position scores (ISP) that include an 

occupational score and an education score.  The formula used to calculate the variable is 

((Occupation score X 7) + (Education score X 4)).  This score ranged from a score of 11 to a 

maximum of 77. 

Self-reported offending measures utilized two measures: 1. The total offending variety 

proportion recall period variable, summed, at the end of the 84-month interview, and 2. The total 

summed frequency self-reported offending counts at the end of the 84-month interview that were 

not drug related.  The variety variable is a proportion score where the numerator is the number of 

acts committed in the recall period and the denominator is the number of SRO questions 
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answered yes or no.  Hence, if a youth had three different crimes in the recall period of wave 

two, and answered either yes or no to all 22-items of the offending scale (responses of “I don’t 

know” or “refused to answer” were not included in the denominator), then that youth would have 

an SRO variety scale value of .14.  Hence, greater variety in offending would increase the 

numerator and bring the value closer to one.  All waves were summed to create a total variety 

proportion measure.  Higher total summed values represent greater variety in offending.  For the 

first wave of data, the total number of different crimes ever reported before the baseline 

interview was used as the numerator.  Although the total variety of offenses and the total 

frequency of offenses are highly correlated, the total variety of offenses proportion variable was 

included because it is less skewed (see Monahan & Piquero, 2009) and it gives a measure for 

committing a variety of offenses rather than one offense that is continually repeated.  As stated in 

the Pathways to Desistance codebook, the original measure had 24 items, but two items were 

dropped because they were added later and were causing missing data.  Table 2 in Chapter 4 

shows descriptive statistics for these summed variables giving the mean, standard deviation, 

minimum and maximum values.  See the analytic procedure later in this chapter on what 

procedures were used to account for the high skew and kurtosis values of these variables.           

In addition, the Pathways to Desistance collected official court records and re-arrest data 

from the baseline through month 84.  In Philadelphia the court record information is hand 

recorded, but in Phoenix these reports come from computerized court tracking systems that 

automatically update the information.  The arrests measure used the cumulative number of re-

arrests taken over the 84-month time frame.  Due to the Restricted Data Use Agreement 

implemented by the National Addition and HIV Data Archive Program, limitations on publishing 
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the max, min, mean, and standard deviation were required before gaining access to the data.  In 

interest of confidentiality on the part of the researcher, these values were not included in the 

descriptives.      

Analytical Procedure  

The fundamental analysis proposed for this research is the semi-parametric group-based 

trajectory modeling (GBTM) first proposed by Nagin and Land (1993).  In its very simplest 

form, “the term developmental trajectory is used to describe the progression of any phenomenon, 

whether behavioral, biological, or physical” (Nagin, 2014, p. 205).  GBTM differs from earlier 

developmental trajectories (hierarchical and latent growth curve modeling) because it allows for 

subgroups or subcategories to follow different paths over time.  Standard growth curve models, 

such as hierarchical and latent growth curve modeling, work by calculating a mean trend and 

then accounting for individual variations around the trend.  These techniques treat within-

offender unobserved heterogeneity as continuous rather than discrete.  GBTM, however, uses 

maximum likelihood estimators to identify clusters for individuals with similar trajectories by 

estimating the probability of individuals around discrete probability distributions, such as count 

data (Poisson and zero-inflated Poisson), dichotomous data (Bernoulli), and the censored normal 

(useful for psychometric scale data, see Piquero (2008)).  This semi-parametric modeling allows 

for individuals to be clustered into different groups according to the likelihood that they follow 

the path of one particular more than another group(s), the parameters of which are responsible 

for assigning group membership and defining the shape of the trajectories (Nagin, 2010; Piquero, 

2008).  Once the results have been attained for group members, they can be used as predictors in 
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a regression to identify risk/protective factors, or used to predict crime count outcomes (Piquero, 

2008).  This finite mixture modeling has been used extensively to evaluate criminal subgroups in 

the criminological literature and is considered the preferred method of modeling by many 

criminologists (Piquero, 2008).   

A great resource for how to model group-based trajectories can be found in Nagin’s 

(2005) Group-Based Modeling of Development.  Nagin gives general guidelines on how to 

proceed with model development and choice for: 1. The number of groups to be modelled and 2. 

Selecting the polynomial trajectory parameters with respect to the shapes.  Generally there are 

four shapes a trajectory can take based on the order of the polynomial to define a group’s 

trajectory: constant (flat line), linear, quadratic, and cubic.  The most reasonable and reliable 

indicator of model fitness, and the one recommended by Nagin (2005) is the Bayesian 

Information Criterion (BIC).  The BIC is calculated by log(L) - .5(k) log(N), where L is the 

maximized likelihood, k is the number of parameters and N is the sample size.  Because adding 

more parameters usually increases the BIC, a penalty is taken the more parameters are added and 

the bigger the sample size is.  Hence, the first part of the equation can be counterbalanced by the 

second part which penalizes excessive parameters with larger sample sizes.  If the natural 

logarithm of the maximized likelihood is zero, the likelihood equals one and the model fits the 

data perfectly.  This means that the BIC will get less negative (increases) the more accurately the 

model fits the data but will decrease (become more negative) with increases in error.   

A general procedure for implementing model fit is given by Nagin (2005) in a two stage 

process. The first stage consists of setting all trajectory parameters to a pre-set polynomial order 
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(generally set at quadratic) and then running the models with differing group numbers.  Once the 

highest BIC has been selected based upon group number, the second stage is to determine the 

order of the polynomials for trajectory shape construction.  Although changes in BIC in the 

second stage are generally far less than in the first stage which determines the number of groups 

to be selected, these differences can change the average posterior probabilities which evaluate 

group membership and model fit. 

There are a few additional important notes about relying heavily on the BIC for model 

selection.  Firstly, there are actually two BIC statistics that can be assessed.  The first one 

evaluates individuals used in the trajectory analysis.  The second BIC statistic assesses all 

individuals used in model across time and persons, making it a substantially larger number the 

more periods of time included in the model.  These two statistics are generally in agreement, but 

may differ in the magnitude of increases or decreases to the BIC due to group and polynomial 

selection.  The second note pertains to the fact the BIC is not the only statistic which can be used 

to select models.  Additional statistics are the Akaike information criterion (AIC) and the ICL-

BIC (Nagin, 2005).  The AIC is basically the same as the BIC but without the sample size being 

taken under consideration: log(L) - .5(k), where L is the maximized likelihood and k is the 

parameter number.  The ICL-BIC uses the BIC but introduces an entropy element.  Using 

simulated data where the true parameters were known, Nagin (2005) found both the AIC and the 

ICL-BIC to be inferior to the BIC in estimating group trajectories, and in particular estimating 

the number of preferred groups.  Hence, the preferred statistics for model selection are the two 

aforementioned BIC statistics.   
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The last note about the BIC is also the most important.  A major problem with the BIC is 

that it does not always choose between a set number of reasonably specified groups, but 

continues to increase the more groups are added.  This is especially problematic because the 

complexity of interpretation gets more difficult the more groups are added.  Nagin (2005) 

explains: 

In some applications the BIC score continues to increase as more groups are added.  In 

such instances, more subjective criteria based on domain knowledge and the objectives of 

the analysis must be used to select the number of groups to include in the model.  

Selection must balance the objective of model parsimony with the objective of reporting 

the distinctive developmental pattern in the data…When BIC is not a useful criterion for 

choosing a model, how should model selection proceed?  For reasons of parsimony and 

comprehensibility, the fewer the groups the better…the recommendation is to select a 

model with no more groups than is necessary to communicate the distinct features of the 

data.  (p. 74)   

It is necessary therefore, in situations where the BIC continually increases, to restrict group 

numbers to a parsimonious level.  Practically this is done by looking at diminishing returns to 

increases in the BIC as more groups are added and by examining the benefits of adding another 

group.  For instance, if an eight group model is estimated, and it is obvious that no unique 

trajectory has been introduced, it is often obvious to see where the model took from group six 

and seven and simply made an eighth group.  If these are roughly the same shape and direction 

(positive, negative) then there is probably little theoretical or practical value in estimating an 
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eighth group, even if the BIC increases.  Perhaps the best philosophical evaluation of model 

selection is summarized by Nagin (2005): 

There is no escaping the need for judgement; otherwise insight and discovery will fall 

victim to the mechanical application of method.  In the end the objective of the model 

selection is not the maximization of some statistic of model fit.  Rather it is to summarize 

the distinctive features of the data in as parsimonious a fashion as possible.  (p. 78) 

Nagin (2005) also determines four diagnostic tools to determine model adequacy.  It is worth 

taking time to examine each one individually.   

Diagnostic 1:  Average Posterior Probability Assignment (AvePP) 

This diagnostic determines how certain the model is in assessing individual group 

membership and improves the closer it gets to 1.  The average posterior probability is an average 

of individual posterior probabilities.  An important note is that posterior probabilities are 

calculated post-estimation using the coefficients obtained in the model (hence the posterior in the 

name).  It is different than the probability of group membership the model uses initially to 

measure the size of each trajectory group and determine the trajectories.  The model will estimate 

posterior probabilities for each individual following a specific profile over time and can be 

assessed for model fit.  An individual with a posterior probability of .65 is far less certain than an 

individual with a posterior probability of .98.  The AvePP is therefore a good indicator of 

whether the majority of posterior probabilities in a group are reasonable.  The recommended 

minimum threshold for AvePP for all groups is .7 (Nagin, 2005).     
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Diagnostic 2:  Odds of Correct Classification (OCC) 

The odds of correct classification is a ratio of the odds of correct classification of the 

AvePP (numerator) over the odds of correct classification of the probability estimate 

(denominator).  The probability estimate can be thought of as the probability of any random 

individual being selected to a specified group membership.  An OCC of one is an indicator that 

the model has no predictive power whatsoever, while higher OCC values indicate a more 

accurate AvePP and predicted probability values.  Nagin (2005) evaluates any OCC over five as 

sufficient for real world applications.    

Diagnostic 3: Estimated group probabilities versus the assigned sample proportioned to each 

group. 

This diagnostic is based on comparing the estimated probabilities of group membership 

with the proportioned assigned to each group based on the maximum posterior assignment rule 

(Nagin, 2005, p. 89).  The proportion assignment is calculated by dividing the total number of 

individuals assigned to each group by the total sample size.  Perfect Average Posterior 

Probability assignment (equal to 1) would make this proportion assignment calculation identical 

to the estimated group probability.  Errors in the number of people assigned to each group would 

make these two numbers diverge; meaning a reasonably close correspondence of the two 

calculations is preferred.   
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Diagnostic 4: Group Membership Probabilities Confidence Intervals 

Smaller confidence intervals are preferred for the predicted probabilities of the model.  In 

general the larger the confidence intervals, the more difficulty the model has in estimating 

accurate probabilities of group membership.  Although there is no formal criteria for which to 

assess the intervals, large confidence intervals are an indicator of poor model performance 

(Nagin, 2005).    

Analysis of Crime and Demographic Variables 

Stata 14, which is the software platform used for estimating the GBTM’s herein, has a 

trajectory analysis plug-in that allows for the trajectory analysis to be completed using the traj 

function for the censored normal distribution with specifications for the maximum and minimum 

values of the probability distribution.  Once groups were defined and trajectories identified for 

each measured analyzed, each trajectory group was labeled appropriately depending on the form 

and shape of the trajectory.  These groups were then used as predictors for the self-reported 

offending measure and official crime counts using the appropriate statistical technique (Poisson 

(VCE) robust, Negative Binomial, log transformed OLS).  Finally, a multinomial logistic 

regression was used to predict group membership using demographic variables.   

It is also important to note the use the Poisson robust variance-covariance estimators 

(VCE robust from here on) in some of the regressions.  Research shows that using a Poisson 

regression with the Huber/White/Sandwich linearized estimator is a permissible alternative to 

taking the log of linear regression to normalize highly skewed dependent variables and may 

actually perform better (Silva & Tenreyro, 2006).  The simple reason is that the estimated 
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coefficients in the maximum-likelihood estimator are not affected by the assumption that the 

mean is equal to the variance for the Poisson regression, but the standard errors do depend on 

this Poisson assumption.  The VCE robust relaxes this assumption and can be used in 

significance tests for continuously highly skewed dependent variables.  Due to the highly skewed 

self-reported offending variety and frequency distribution, this assumption is crucial, especially 

for the frequency self-reported offending variable.  Several regressions were performed, 

including some simulation data, supporting the appropriate use the Poisson VCE robust for the 

self-reported frequency variable.  Without specifying this VCE robust, however, the standard 

errors of the Poisson model were dramatically inflated and every variable in the model 

significant at the .001 level of significance.  In other words, the standard errors were useless 

without this specification.   

Partially for this reason, in every regression where the self-reported variety offending 

measure is used a log-transformed ordinary least squares (OLS) regression is also displayed.  

Taking the log of the variety variable normalized the distribution which was previously highly 

skewed.  In this way, the reader is able to assess the differences between the Poisson VCE robust 

regression and the log transformed OLS regression for this variable.  As is discussed in the 

Chapter 4, these two regressions showed similar coefficients for most independent variables, and 

nearly always agree on significance tests.  The self-reported frequency Poisson regressions were 

not compared with the log transformed variable because it was so heavily skewed, and taking the 

log did not normalize the distribution.  Therefore, the regressions performed on the frequency of 

offending should be interpreted with some caution.  However, as seen in Chapter 4, the results of 

the frequency counts are in alignment with both the variety and re-arrests results.   
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To assess the re-arrests dependent variable, negative binomial regression was used 

because of the high number zeros and because this variable behaved like more of a count 

variable compared with the variety and frequency scores.  Stata 14 has a command that compares 

a diagnostic of the residuals and predicted probabilities comparing models of the Poisson, Zero-

inflated Poisson, Negative Binomial, and Zero-inflated Negative Binomial.  It was assessed that 

the weight of evidence favored the negative binomial model compared to all others.  For this 

reason, the negative binomial regression model was used to assess the effect of group 

membership on re-arrest rates.   
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CHAPTER 4 

RESULTS 

 

This chapter begins with basic descriptive statistics, and proceeds into three sections 

corresponding to the analyses for expectations of success, aspirations for success, and the last 

variable which represents the differences between the two.  The format for each section is the 

same: model specification and explanation of group trajectory selection, examination of the 

group trajectories, relationship of group trajectory members with criminal measures as outcome 

variables and group members as predictor variables, and lastly demographic variables and 

criminal measures to predict group membership.  The results from models that estimate five or 

six trajectories can become complicated very quickly.  To simplify this, significant findings are 

emphasized and elaborated more than non-significant findings, and significant groups discussed 

more than non-significant groups. 

Demographics and crime measure descriptive statistics 

Table 1 shows the demographic information for this sample.  We can see from Table 1 

that Blacks make up the majority of the sample at 41.4 percent (N=561), followed by Hispanicss 

at 33.5 (N=454) percent, Whites at 20.2 percent (N=274), and the category “Other” at only 4.8% 

(N=65) of the sample. Due to the low percentage of ethnicities present in the sample that were 

not Black, Hispanic, or White, the “Other” variable represents all other ethnicities.  Males were 

the vast majority of the sample at 86.4 percent (N=1,170). 
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As noted in the measures section of Chapter 3, the SES measure includes father and mother 

occupations and educational histoy information.  Although less intuitive than yearly income in 

appearance (Mean=50.5), higher values for this measure equates with higher socio-economic 

status and lower values with lower socio-economic status.  It also works better for the models 

because the measure is more congruent and there are not outstanding outliers in the income 

category that require removal.  Table 2 shows the crime measures statistics used to assess the 

impact of perceptions of chances for success on crime.  These are the aggregate sum for all 84-

months of collected data.   
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One again, self-reported offending variety and self-reported frequency are both heavily 

skewed, but the frequency is especially so.  Notice also the loss of sample size due to missing 

data for the self-reported variety (N=798) and the self-reported frequency (N=838).  These were 

due to missing data.  However, all 1354 members of the data set had complete official re-arrest 

information. A note about the total self-reported frequency count is warranted here.  Although 

the mean of this variable is around 566 counts in 7 years, the actual median is 123, because is the 

mean is driven up by a small percentage of the sample.  Furthermore, the last quarter percentile 

was 626 counts or higher, and the last 5 percent of the sample accounted for a minimum of 2772 

non drug related counts.  The highest, however, is a staggering 9907 self-reported offense counts 

in seven years.  With these crime measures and demographic statistics in mind, analysis of the 

variable for perceptions of expectations for success follows.   

Expectations for Success 

Hypothesis #1 

There will be heterogeneity in perceptions of chances for success over time in regards to 

Expectations for success, such that different groups of persons will follow unique trajectories of 

perceptions of success. 

The first step in evaluating the hypothesis is to create trajectories by using the expectation 

measured over all 11 waves.  The variable will be known from here on as Expectations.  Nagin 

(2005) sets out basic model selection procedures for choosing the most accurate assignment of 

groups and trajectory parameters.  Typically a series of models are compared with trajectory 

parameters held constant (constant, linear, quadratic, and cubic) because the changes in the 
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Bayesian Information Criterion (BIC) for number of groups typically dwarfs the changes in BIC 

for differences in trajectory parameters.  The final model selection was a censored normal six 

group model with two linear parameters and four quadratic parameters.  Table 3 shows the model 

fit results.     

 

It can be observed that many of the minimum criteria for assignment accuracy have been 

met with this trajectory model.  The lowest average posterior probabilities (AvePP) are groups 

two and three which are still above the minimum threshold of .7 as suggested by Nagin (2005).  

In addition, all models have an odds of correct classification (OCC) of over 5, suggesting decent 

model estimations.  Finally, the proportioned assigned fit very closely aligns with the estimated 

probability of group membership, with all falling in the 95 percent confidence intervals.  It is 

important to note an issue with the BIC for model selection.  As stated in the methods chapter, 

the BIC is not always maximized as more groups are added, meaning each additional group 

increases the BIC.  This was the case in this model.  The final decision was made based on 

whether an increase in groups added any distinct trajectory.  It was determined that adding a 

seventh group did not produce any distinct trajectory group, but rather acted as a midway 

trajectory between two existing trajectories.  Furthermore, the deletion of group six eliminated an 
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important and distinct medium-high increasing group.  Therefore, the six group model was 

chosen.  Figure 1 shows the group based-analysis results in the six different trajectories of 

expectations of success over the eleven waves of data.    

 

Figure 1.  Expectations of success group-based trajectories over 84-months of data collected 

from 2000-2010 for serious juvenile offenders. 

Looking at the graph it is obvious that there is both a high and low level of expectation 

for success across the data.  These have been labeled as the High and Low group, respectively.  

The group labeled Med-high stable sits roughly around four and is relatively stable across all 
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waves.  There are two increasing trajectories, a lower trajectory (Low increasing) that increases 

almost a full Likert scale point and a higher trajectory that also increases nearly a fully Likert 

scale point over the 11 waves (High increasing).  Finally, there is only one group that declines 

with time, the Declining group, and it decreases by a half Likert scale point by the end of the 84-

month time period.   

It is again important to remember that the y-axis represents the trajectories of the average 

of a seven-item measure for expectations of success.  These expectations are related to the 

likelihood respondents felt they had at attaining a good career, job, attending college, staying out 

of trouble with the law, providing a good home for their family, having a good relationship with 

their children, having a good marriage, and earning a good living.  A Likert scale response of one 

was the lowest respondents could answer with a response corresponding to a “poor” likelihood of 

success, while a response of two was “fair”.  This is an important distinction because the Likert-

scale is biased toward more positive responses: “good” (3), “very good” (4), and “excellent” (5), 

and they represent over half of the available responses.  Hence, even the lowest trajectory still 

falls between the good and fair expectations of success.   

To summarize, the trajectories are grouped as high (labeled: High Group) and low groups 

(Low group), two increasing groups (Low increasing group and High increasing group), one 

medium-high and stable across the waves (Med-High stable group), and only one the decreases 

with time (Declining group).  We can, therefore, support hypothesis #1, there appears to be 

heterogeneity so that certain members follow distinct groups over the 84-month time period.   
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Expectation trajectory groups as predictors of crime measures 

Hypothesis #4 

Criminal offending will vary between groups identified in hypotheses one through three, giving 

indications that certain trajectories of perceptions of success are associated with higher or lower 

criminal offending. 

Table 4 gives the Poisson and log-transformed regressions on the self-reported variety measure.  

This analysis included a Poisson regression using Huber/White/Sandwich variance-covariance 

estimators (from here on VCE robust) that were robust to account for the high skew in the total 

variety offending measure.  Estimates one and two show the raw coefficients and the 

corresponding incidence rate ratio for the Poisson model (the IRR is just the exponentiated 

coefficient).  The log-transformed estimation is the natural log of self-reported variety measure.  

This is performed to reduce skew and uses ordinary least squares procedures to regress the 

different groups (again treated as categorical data) on the self-reported offending variable.  The 

results from this estimation will tend to focus on the interpretation of the Poisson incident rate 

ratio (IRR) rather than on the raw coefficients for ease of interpretation.  The reason to include 

the log-transformed (OLS) estimation at all is to provide a comparison using a different method 

of regression.  There is there is some debate about whether a Poisson (VCE robust) regression 

performs better than an appropriately transformed (for more on this see the analytic section of 

Chapter three), so for this reason both models were estimated.   

The results between the two models show some differences in the coefficients of the log-

transformed and raw Poisson coefficients, but overall they are showing the same relationship in 
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direction of coefficient and in the significance tests of the coefficients.  The base case in these 

models is the High expectations group.   
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This was chosen for ease of interpretation and because GST predicts those high in 

expectations will be at reduced offending.  The results show four groups had a significantly 

higher IRR in self-reported offending variety relative to the High group.  The Med-stable group 

predicts increase in offending rates by a factor of 1.34 (p < .01), the Declining group increased 

by a factor of 1.533 (p < .001), the Low increasing group increased by a factor of 1.621 (p < 

.001), and the Low group had the highest IRR at 1.968 (p < .001), after accounting for SES, 

gender, age at baseline, and ethnicity in the model.  The High increasing group had an IRR that 

was 1.224, but was non-significant in both models.  The model also estimates females to have a 

decreased offending rate by a factor of .567 (p < .001) and Blacks by a factor of .693 (p < .001).  

SES was significant at .991 (p < .001), meaning that an increase in SES is associated with a 

decrease in offending on the variety scale.   

An interesting note here is that the High increasing group is not statistically different 

from the High group (base case), though it started out in wave one quite a bit lower.  This can be 

compared with the Med-high stable group, which started out with higher values early in the 

interviews but ended the final interview with lower values than the Increasing high group.  It can 

also be seen that the Low group is the strongest IRR of all of the groups relative to the High 

group.  In addition, the Low Increasing group has a similar effect to the declining group, though 

the coefficient is higher in the Low increasing group.  The results from the self-reported 

offending variety measure therefore supports the hypothesis that there are certain trajectories of 

perceptions of success (expectations) that are associated with higher and low levels of offending, 

such that lower levels of expectations are associated with higher rates of offending. 



50 
 

Table 5 shows the Poisson (VCE robust) where the Expectations groups were used as 

predictors on the self-reported offending frequency counts.  A quick note about the frequency 

data and analysis is merited.  These data are highly skewed and without the 

Huber/White/Sandwich robust variance-covariance estimators significance levels are severely 

biased.  This model was compared with and without these robust specifications, and it was found 

that running the model without the robust function produced standard errors that were highly 

misleading, z-statistics that were totally unrealistic (z>100), and almost all variables showed 

significance at the (p < .001) level.  The model was also compared with the negative binomial 

model to account for over-dispersion. 

The negative binomial and the Poisson (VCE robust) generated very similar coefficients 

and the same estimations of significance at the .05, 01, and .001 levels for each of the variables 

(results for the Negative Binomial not presented).  In addition, this model can be compared with 

the variety self-reported results from Table 4.  Although the coefficients and corresponding IRR 

are different, they give the same basic results.  Here again, relative to the base case of the High 

group, the Low group, Declining group, Low increasing group, and Med-high stable group were 

all significantly different from the base case when predicting self-reported frequency counts, 

with only the High increasing group once again not achieving significance at the .05 level.  The 

Low group had the highest IRR and predicted increases in frequency of offending by a factor of 

2.896 (p < .001), followed by the Declining group (IRR=2.425, p < .001), the Low increasing 

group (IRR=1.884, p < .05), and the Med-high stable group (IRR=1.712, p < .05).  Female was 

the only demographic variable to achieve significance and this predicted decreased frequency 

counts by a factor of .387 (p < .001). 
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Monahan and Piquero (2009) investigated the longitudinal relationship between the 

frequency and variety using this same data (Pathways to Desistance) and found a strong 
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concordance in their trajectories over time.  It is not surprising, therefore, that similar results are 

found using these two measures.  It is important to note, however, that although these two 

measures are related they are not the same, and there is no requirement that differences in 

expectations for success trajectories should predict similar significance of coefficients (or even 

direction) of the coefficients for both variety and frequency measures of self-reported offending.  

Once again support is found for Hypothesis #4, that different trajectory groups of expectations 

are associated with higher or lower rates of criminal offending, such that lower levels of 

expectations were associated with greater rates of offending. 

The final crime measure is official re-arrest data from the baseline to Month 84 of the 

final interview.  This measure is beneficial in several ways.  Firstly, these data are totally 

unrelated to self-reported offending in terms of data acquisition.  Secondly, it is impossible for 

offenders to lie or mislead researchers on the counts of re-arrest.  Thirdly, official arrest count 

can act as a sort of control or validation to self-reported offending.  Results from the negative 

binomial regression on official arrests are shown in Table 6.      

 The negative binomial was chosen based on the residuals of the model and 

predicted probabilities compared to zero-inflated negative binomial, zero-inflated Poisson, and 

Poisson models.  The results show a striking similarity to the self-reported variety offending and 

self-reported offending frequency score.  Relative to the High group, the Low group was once 

again the strongest predictor of increased arrest counts, increasing these counts by a factor of 

1.808 (p < .001).   
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This is followed by the Declining group (IRR=1.594, p < .001), the Low increasing group 

(IRR=1.370, p <.01), and the Med-high group (IRR=1.360, p < .01) in terms of the relative 

strength of the coefficient.  Like the self-reported offending measure regressions, the High 

increasing group was non-significant relative to the High group.  Both female (IRR=0.465, p < 

.001) and Blacks (IRR=.840, p < .05) predicted lower re-arrest counts, with subjects age, 

ethnicity of Hispanic or other, and SES not reaching significance at the .05 level.  

Taking all three crime measure regressions together, there is strong support for 

Hypothesis #4, that different trajectories of expectations for success significantly predict high or 

lower criminal offending, such that lower expectations are associated with an increase in 

criminal offending.  In fact, these results were consistent despite the considerable differences in 

sample size due to missing data on the self-reported offending measures.  The arrest data had by 

far highest sample size of 1346, followed by frequency counts which had 838 and the variety 

scores which had 798.  The results from these models suggests that high levels of expectations 

for success, or trajectories that increase to a high level by the end of the last wave of interviews, 

were at a decreased likelihood of offending, especially compared to the group with low 

expectations.  There is some variation with respect to the Low increasing, Declining, and Med-

high groups, although in all models they have significant positive coefficients relative to the high 

group (base group) but a lower IRR than the Low group.   

Demographic Variables predicting group membership for expectations 

Hypothesis #5 
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Perceptions of chances for success trajectories will be differentially influenced by different 

demographic characteristics.   

A multinomial logistic regression was run on expectation trajectories using demographic 

variables to predict group membership.  The results are shown in Table 7.  Results are presented 

as relative rate ratios.  As presented in chapter 3, the multinomial logistic regression model is 

really a series of logistic models with a comparison base case.  The base case in this model is the 

Low group chosen to show how various group demographic characteristics vary from the group 

most associated with increased criminality in the previous regression models. 
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An interesting note is that compared to the Low group, the High group was not 

significantly more likely (or less likely) to include Blacks, Hispanics, or Others in the Ethnicity 

category.  However, Blacks, Other ethnicities, and higher SES decreased likelihood in being 

assigned to the High increasing group, and Blacks and Hispanics were less likely to be assigned 

to the Med-high stable group.  Females increased the likelihood to be included in every other 

group relative to the Low group, especially the High increasing group (by a factor of 3) and the 

High group (by a factor of 3.6).  Age was significant only for the highest group (High group), 

showing that increases in age decreased the likelihood of High group membership.  Higher SES 

decreased the likelihood of being assigned to the High increasing or High groups. These results 

show support for Hypothesis #5, that demographic variables have some influence in predicting 

levels of expectations for success.  The next section involves assessing the trajectories and 

influences of crime and demographic data on aspirations for success.   

Aspirations for Success 

Hypothesis #2 

There will be heterogeneity in perceptions of chances for success over time in regards to 

aspirations of success, such that different groups of persons will follow unique trajectories of 

perceptions of success. 

The trajectory groups for Aspirations followed a censored normal five group model, with 

one constant, one linear, and three quadratic polynomials.  Once again the BIC had a tendency to 

increase with each additional group, but it was clear from the addition of extra groups that the 

five group model best summarized distinct trajectory groups.  Results can be seen in Figure 2.   
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Figure 2.  Aspirations for success group-based trajectories over 84-months of data collected 

from 2000-2010 for serious juvenile offenders 

One obvious feature is that all trajectories for aspirations are high.  That is, the lowest 

trajectory group only goes down to 3.5 on the Likert Scale, falling somewhere between 

“Somewhat important” and “Pretty Important”, and most trajectories fall between the 4 and 5 

points on the scale.  The Likert Scale aspirations for success rates “Pretty Important” at 4 and 

“Very important” at 5 (over 50 percent of the sample represented in these groups), show that 

even with serious juvenile offenders, most aspirations for success are well above the lower two 

categories of “Not at all important” and “Not too important”.  The assignment diagnostics for 
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this model are shown in Table 8.  All Average posterior probabilities are over Nagin’s (2005) 

minimum standard of 70, although group three comes close at .75.  In addition, all Odds of 

Correct Classification are over 5.0, signifying a relatively strong model.  Finally, the 

proportioned assigned closely matches the estimated probabilities, except for groups 3 and 4.  

Group 3, in particular, is outside the 95 percent confidence intervals of the estimated 

probabilities.   

 

Two of the trajectories are high for aspirations and run parallel to each other.  These groups have 

been labeled the High group and the Highest group.  The obvious reason for this distinction at 

the upper bounds of aspirations lies in the fact that almost 50 percent of the aspirations are high.  

If one were to fit a two group trajectory model these two will group together and be contrasted 

with the low group.  However, allowing more groups gives distinction to two important 

trajectories, the Increasing group (6.8 percent) and the Medium stable group (33.5 percent), 

which is so stable it has the polynomial set to zero to represent a constant.  The Low group tends 

to increase towards the end of the 84-month time period, and represents 9.9 percent of the 

aspirations.  The increasing group increases nearly a full Likert-scale point by the end of the 84-

month time frame and represents 6.8 percent of the sample.  The next step is to relate these 
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trajectories with crime measures to see if there is an association between trajectories of 

aspirations and criminal offending. 

Aspirations and crime measures 

 Hypothesis #4 

Criminal offending will vary between groups identified in aspiration trajectories, giving 

indications that certain trajectories of perceptions of success are associated with higher or lower 

criminal offending. 

The same procedure for analyzing crime measures of expectations was performed on the 

aspirations for success trajectories.  Here, we used the same Poisson (VCE robust) model for 

standard errors and also transformed the summed variety score by taking the log to increase 

normality.  The results of the procedure are shown in Table 9.  The base group chosen was group 

two, or the Medium stable group.  There were several reasons for this.  Firstly, the medium 

stable group is a constant that sits directly in between the high and low groups in the data.  

Secondly, the Medium stable group has a high population of individuals assigned to it (33.5 

percent).  Once again, the log-transformed model and the raw Poisson models are relatively close 

in their approximations of coefficients and correspond exactly on the significance of everything 

except the ethnicity group of Other.  It is clear from the results that being in the High group and 

Highest group decreases the likelihood of self-reported offending variety relative to the Medium 

stable group.  The High group predicted decreased offending by a factor of .8 (p < .001) and the 

Highest group decreases the incident rate by a factor of 0.65 (p < .001).  The higher groups, 

therefore, appear to be protective against offending.  The Low-increasing group and Increasing 
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group are both nonsignificant, though the coefficient on the Low-increasing group is positive. 

The demographic results are consistent with Table 4, with Females (IRR=.553, p < .001), Blacks 

(IRR=0.695, p < .001), and increased SES having a decreased incident rate of offending.   
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These results support the notion that high levels of aspirations are a protective factor for 

offending relative to lower aspiration groups.  It is interesting that the Increasing group is not 

associated with decreased offending rates, even though it surpasses the High group and becomes 

nearly equal with the Highest group.  It may be these juveniles did most of their offending in the 

time period the aspirations were rising.  It is also interesting that the Highest group had a IRR 

that was quite a bit lower compared to the High group (0.65 compared to 0.8), suggesting that 

higher levels of aspiration are associated with a decreased likelihood of offending.  Overall, these 

models provide support for Hypothesis #4, that higher aspiration trajectories groups are 

associated with lower incidence rates of variety offending.    

The next test of aspirations is the Poisson (VCE) robust model of trajectory group 

placement on self-reported offending frequency scores.  The results are in Table 10.  The results 

present all group IRR’s relative to the base group constant Medium stable.  Here again, the only 

significant groups are the High group and the Highest group.  The Highest group was associated 

with a decreased offending rate by a factor of .485 (p < .001) and the High group had a decreased 

offending rate of 0.658 (p < .01).  None of the other groups were significant relative to the 

Medium-stable group at the .05 level of significance.  Females had an offending rate 0.367 times 

the rate of males and the coefficient was significant at the .001 level of significance.  Note that 

none of the other control variables achieved significance at the .05 level.  In agreement with the 

previous regression model, the decrease in incidence rate was greater for the Highest group than 

for the High group relative to the Medium stable group (.485 vs. .658).    
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Once again this model supports the hypothesis that criminal offending is differentially 

impacted depending on which aspiration trajectory group placement they belonged to.  Having 

tested both measures of self-reported offending, official arrests estimations were tested next.   
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Results from the negative binomial model testing the effects of trajectory group placement on 

official re-arrests from baseline to month 84 can be found in Table 11.  A very similar finding as 

the last two regressions emerges.  The only two groups that are significant are the High and 

Highest groups, relative to the Medium stable group which serves as the base.  The High group 

had an incidence rate decreased by a factor of .723 (p < .001), while the Highest group had an 

incidence rate decreased by a factor of .631 (p < .001).      

This once again shows the Highest group effect to be stronger than the effect in the High 

group in predicting decreased incident rates.  Females decreased the rate by a factor of .456 (p < 

.001) relative to males and Blacks decreased the rate by a factor of .841 relative to Whites (p < 

.001).  Age, Hispanic, SES, Other ethnicities, and subject age at baseline were all nonsignificant 

at the .05 level of significance, as were the Increasing group and Low increasing group relative 

to the Medium stable group.   

Using all three measures of crime (self-reported variety, self-reported frequency, and 

official re-arrest data) the results show that the Highest group and the High groups of aspirations 

for success predict a lower incident rate of offending relative to the Medium stable group, but no 

other groups were statistically significant.  It seems clear, then, that the results show support for 

Hypothesis #4 and that different trajectory groups offend at different rates.   
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Demographic Measures 

Hypothesis #5 

Perceptions of chances for success trajectories will be differentially influenced by different 

demographic characteristics. 

Table 12 shows the results from the multinomial logistic regression of the demographic variables 

on aspirations.  The base group chosen here was the High group.  There are three reasons to 

make the High group the base case: 1. The High group had more significant differences for 

demographics than any other group, 2. The High group has over 37 percent of the sample, 

making it the largest group to compare to, and 3. To help distinguish demographic characteristics 

between the High group and the Highest group.    
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The Low-increasing group had a relative rate ratio (RRR) of 1.85 for Blacks and 2.13 for 

Hispanics, meaning Blacks and Hispanics were nearly twice as likely to be assigned to this group 

compared to the High group.  The Medium stable group has a decreased relative rate by a factor 

of .58 (p < .01) for female and an increased rate for Blacks by a factor of 1.65 (p < .01), meaning 

females were less likely to be assigned to this group and Blacks were more likely to be assigned 

in this group.  The Increasing group had no significant differences relative to the High group, and 

the only thing that differentiated the Highest group significantly from the High group was age by 

a factor of .75 (p < .001).  This Age variable is the reported age at the time baseline interviews 

began.  It means that increases in age are associated with a decreased membership in the Highest 

group.  Once again, this shows evidence for Hypothesis #5, meaning demographic variables 

influence group membership differentially.    

The difference between Aspirations and Expectations (Differences) 

Hypothesis #3 

There will be heterogeneity in perceptions of chances for success over time in regards to the 

differences between aspirations for success and expectations of success, such that different 

groups of persons will follow unique trajectories of perceptions of success. 

The Differences trajectory variable represents the difference between aspirations and 

expectations, where the expectations are subtracted from aspirations at each wave of the data.  

Higher values on the Difference variable indicates an imbalance such that a respondent’s 

aspirations for success were higher than their expectations for success.  It is also possible to get a 



67 
 

negative number if the expectations were higher than the aspirations, although they were very 

few in the sample.   

The model specifications were a censored normal five group model with two linear 

parameters and three quadratic polynomials.  The BIC was again not very helpful as it tended to 

increase with every additional group, making a subjective decision necessary on the part of the 

researcher.  The BIC was, however, helpful in determining the most efficient polynomials to 

model.  After examining the different groups, the decision was made to go with a five group 

model rather than a four group model due to a declining group that would have been lost in the 

four group model.   Table 13 shows the diagnostic of assignment accuracy.  

 

Overall, the model performed reasonably well.  Each group was above the .70 minimum AvePP 

Nagin (2005) recommended, with most being above .8.  The OCC were very good for many of 

them, but the Medium-stable group barely surpasses the 5 OCC minimum Nagin (2005) 

recommends.  In addition, the estimated probabilities and proportion assigned to each group are 

very similar, except, again, the Medium-stable group which falls outside the 95 percent 

confidence interval.  The trajectories for differences across the 11 waves are shown in Figure 3.    
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Figure 3.  Differences of perceptions of success group-based trajectories over 84-months of data 

collected from 2000-2010 for serious juvenile offenders. 

There is one High group (6.2 percent), one Low group (28.8 percent), a Medium stable group 

(42.2 percent), and one Declining group (7 percent) and an Increasing group (15.8 percent) in 

Figure 3.  Keep in mind that Agnew’s (1992) GST and Merton’s (1938) theories about failing to 

achieve positively valued goals includes the gap between aspirations and expectations.  As the 

differences get higher, it is hypothesized that criminal offending will increase due to the strain 

caused by the gap.  Here, lower values of differences such as the Declining group, the Medium 
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stable group, and especially the Low group are hypothesized to have lower offending rates than 

the higher groups.   

The High group oscillates between a value of 1.5 and a little over 2, showing that their 

Likert Scale differences between aspirations and expectations are at most slightly over 2 points 

apart.  The Declining group moves a whole point down by the end of the month 84 interviews 

and the Increasing group moves up around a half point by the end of the 84 months.  Finally, the 

Low trajectory changes only around a quarter of a Likert-Scale point at around the mid-way 

point between 0 and .5.   

These results tend to support Hypothesis #3, that there exists heterogeneity in the 

differences between aspirations and expectations so that certain groups follow unique 

trajectories.   

Differences Trajectories and Crime Measures   

Hypothesis #4 

Criminal offending will vary between groups identified in differences trajectories, giving 

indications that certain trajectories of perceptions of success are associated with higher or lower 

criminal offending. 

Differences trajectory groups are then regressed on the self-reported variety scale, with results 

shown in Table 14.   Here the base group is the High group, and all other groups are compared 

relative to its rate of offending.  There is only one group that is significantly different than the 



70 
 

High group in the rate of offending, and that is the Low group.  The Low group decreases the 

incident rate of offending by .666 (p < .001) relative to the High group.   
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Other notable features are the demographics.  Although the Other ethnicity achieved significance 

at the .05 level of significance with the log-transformed regression, it did not with the Poisson 

(VCE) robust model.  Female’s incident rate was decreased by a factor of .554 (p < .001) and the 

Black ethnicity decreased the incident rate by a factor of .702 (p < .001).  SES, while the effect 

appears very small, did achieve significance at the .01 level decreasing the rate by a factor of 

.991.  These regressions tend to support Hypothesis #4 that trajectory groups will vary in 

criminal offending.  The coefficient sign on the Difference variable is negative for the Low 

group (compared to the high group), indicating that the group with the smallest values in the 

Difference variable (the Low group) evinces a lower variety of offending. 

The next regression is the Differences trajectories on self-reported frequency counts.  

Results are shown in Table 15.  Here again, the only group to achieve significance relative to the 

High group is the Low group.  The Low group decreases the incident rate by a factor of .527, a 

substantial decrease in offending, and is significant at the .001 level of significance.  Females 

have a decrease of offending at .374 times the rate compared to males (p < .001) and is the only 

demographic variable to achieve significance.  The Increasing group in this model is 

nonsignificant, but it does have a coefficient higher than the High groups.  Once again, this 

model supports Hypothesis #4, that different trajectory groups have differing rates of offending.  

It also supports the gap hypothesis posited by Agnew (1992) and Merton (1938).  

 



72 
 

 

The final model is the negative binomial using trajectory groups as predictors on official 

re-arrest data.  The results for this model can be seen in Table 16.  The results here echo the 

results from the previous regressions.  The only group to achieve statistical significance relative  
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to the High group is the Low group.  The Low group decreases the rate of offending by a factor 

of .754 relative to the High group, and is significant at the .05 level of significance.  Females are 

the only demographic variable that is significant with a decrease in the rate by a factor of .449 (p 

< .001) relative to males.   

Taken together, all regression models support Hypothesis #4 and the gap hypothesis proposed by 

Merton (1938) and Agnew (1992), such that those with greater aspirations relative to their 

expectations will have higher rates of offending.  Notice, however, that the Medium-stable group 

and Declining group do not achieve significance relative to the high group, which can be argued 

as a lack of support for strain theory. 

Demographic predictors of Differences group membership 

Hypothesis #5 

Perceptions of chances for success trajectories will be differentially influenced by different 

demographic characteristics.   

The multinomial logistic regression for demographic variables on group membership is shown in 

Table 17.  The Low group serves as the base in this series of regressions to see how other group 

memberships differ from it.  The Medium stable group was significant for Age, by a factor of 

1.15 and SES by a factor of 1.03.  The declining group was also significant for Age, by a factor 

of 1.39 and SES by a factor of 1.03 times the relative rate of the Low group.  This essentially 

means that these two groups have slightly older and more affluent populations.  Membership in 

the Increasing group is less likely for females relative to males by a factor of .45 and the SES is 
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significant at a factor of 1.03 times the rate.  The High group has some substantial differences in 

demographic makeup relative to the Low group. 

 

The female variable has a RRR of .2 (p < .01), meaning females have a rate .2 times that 

of males.  They are therefore much less represented in the High group relative to the Low group.  

Furthermore, the Black and Other ethnicities are also substantial.  The rate for Blacks increases 

by a factor of 2.5 (p < .05) and the Other ethnicity increase the likelihood by a factor of 4.9 (p < 

.01).  Hence, Blacks and Others are far more represented in the High group relative to Whites.  

Finally, SES is also significant with an increase of a factor of 1.03.  These results once again 
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support Hypothesis #5, that demographic variables influence membership to differing trajectory 

groups in the differences between aspirations and expectations.  

Table 18 summarizes all significant results for both the offending measures and the 

demographic group membership predictors for all PCS measures.  In Table 18, a (+) signifies an 

IRR or RRR greater than one and a (-) signifies an IRR or RRR of less than one.  The next 

chapter discusses these results and the possible implications for theory and policy.   
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CHAPTER 5 

DISCUSSION 

 

This research examined the perceptions of chances for success for serious juvenile 

offenders who were adjudicated or petitioned in juvenile court between the years of 2000 and 

2003 and interviewed over a period of 84 months in Maricopa County, Arizona, and Philadelphia 

County, Pennsylvania.  Three measures of perceptions of chances for success were used: 1. 

Expectations of success, 2. Aspirations for success, and 3. The differences between aspirations 

and expectations for success.  Trajectory models were estimated for each variable over the 84-

month time period and the groups regressed on crime measures to see if there were differences in 

the rate of offending based on group membership.  Finally, multinomial logistic regressions were 

estimated to assess if demographic variables predicted membership into trajectory groups.  This 

chapter begins with a review of the main findings of the dissertation, is followed by a discussion 

on the theoretical implications of these findings, then discusses policy implications, and ends 

with limitations to the study.   

Review of main findings 

The results from the trajectory analysis on the expectations for success variables 

generally confirmed Hypotheses #1, #4, and #5.  Firstly, trajectory estimations found six distinct 

groups labeled the Low group, a Declining group, a Low increasing group, a High increasing 

group, a Med-high stable group, and a High group.  These six trajectories support Hypothesis #1 

that there was heterogeneity in the sample so that certain members of the sample followed 

distinct trajectories.  These trajectory groups were then used as predictors of self-reporting 
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offending variety proportions and frequency counts, along with official re-arrest data collected 

throughout the United States via FBI arrest searches.  The results supported Hypothesis #4, that 

criminal offending varied between groups meaning perceptions of success were associated with 

higher or lower criminal offending.   

For all three measures of crime, it was found that, relative to the group highest in 

expectations for success, the lowest three groups in expectations were all significantly associated 

with higher criminal offending.  The lowest group tended to have the highest incident rate ratio, 

followed by the Declining group, and then the Low increasing group and Med-high stable group 

with lower IRRs but still significantly higher rates of offending relative to the group highest in 

expectations.  It may be important to mention the High increasing group, which begins lower in 

expectations relative to the Med-high stable group but which extends nearly to the High group by 

the end of the 84-month interviews.  This trajectory alone was non-significant compared to the 

High group of offending, indicating increases high in expectations over the time period were 

associated with lower offending.  Next, multinomial logistic regression was used to determine 

group membership probabilities based on demographic information.  Females tended to have two 

to three times the likelihood of membership to the higher groups of expectations for success 

when compared to the Low groups, meaning they were more likely to be grouped in higher 

expectation groups, supporting Hypothesis #5.  Relative to the Low group, Blacks had a 

decreased probability in the High increasing and Med-high stable groups, but showed no 

statistical difference with the highest expectation group or the lowest two expectation groups.  

Likewise, Hispanics were less likely to be part of the Med-high group, but were statistically non-

significant besides that.  The Other ethnicity category was less likely to be in the middle three 



79 
 

expectations groups, but was not significant for either the high or low groups of expectations.  It 

is, therefore, difficult to draw any conclusions based on race, except that race does not seem to 

consistently predict group membership to higher or lower levels of expectations for success.  

Age predicted less group membership in the highest category as age increased.  SES predicted 

less group membership in the High and High increasing groups, but were nonsignificant for the 

other groups relative to the Low group.   

The same basic procedure was completed for the aspirations for success.  The aspirations 

trajectory model estimated a five group model, with two of the groups being near the top of the 

Aspiration 5 point scale (the High and Highest groups), one being a constant in the middle of the 

groups (Medium stable group), one increasing almost a full Likert scale point (Increasing group), 

and a low group that tended to increase towards the end of the 84 month period (Low-

increasing).  These groups supported Hypothesis #2, that there exists heterogeneity in the 

aspirations for success such that certain members followed distinct trajectories.  These trajectory 

groups were then regressed on crime measures of self-reported variety and frequency offending, 

and then on official total re-arrest counts.  All regressions for all crime measures supported the 

same finding, that the two consistent high groups were at a decreased rate of offending relative to 

the Medium Stable group, and all other groups were statistically nonsignificant compared with 

the Medium stable group.  This finding supported Hypothesis #4, that certain trajectory groups 

were associated with an increased or decreased offending.  Finally, relative to the High group 

(second highest aspiration group), demographic variables suggested the females were 

significantly less likely to be part of the second lowest group compared to males.  Blacks were 

more likely to be in the Medium stable group (towards the middle) and Low-increasing groups, 
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and Hispanics were twice as likely to be part of the lowest aspiration group, relative to the High 

group.  Age predicted lower membership in the highest group of aspirations as the youth got 

older.  For aspirations, no SES or Other ethnicity significant finding was found.  Taken together, 

this supports Hypothesis #5, that demographic variables differentially predict group membership 

for aspirations.   

Finally, the differences between aspirations and expectations were taken to form the 

variable Differences, where the expectations for success values were subtracted from the 

aspirations for success values such that higher values on the Difference variable indicated greater 

aspirations than expectations.  Here again a five-group model provided the best fit to the data 

with high and low trajectory groups (High group and Low group, respectively), a Medium stable 

group, and two groups that were higher on the differences values than Medium stable but one 

was increasing (Increasing group) and one was decreasing across the waves of data (Declining 

group).  This supported Hypothesis #3, that there exists heterogeneity in the differences between 

aspirations and expectations such that certain members followed distinct trajectories.  Again, 

these trajectory groups were regressed on crime measures of self-reported variety and frequency 

offending, and the official re-arrest counts at the end of the 84 month time period.  All 

regressions for all crime measures supported the same finding: that relative to the group highest 

in differences values, the only significant finding among the groups was a decreased incident rate 

of offending for the group lowest in differences values (Low group).  This supports Hypothesis 

#4, that certain trajectory groups were associated with increased or decreased criminal offending.  

Finally, the demographic variables showed differences compared to the Low group (decreased 

offending group).  Females were significantly less likely to be part of the highest group and the 
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Increasing group, relative to the Low group.  The only race effects were found in the group with 

the highest difference values, where Blacks were almost twice as likely and the Other ethnicity 

over four times as likely to be in the High group relative to the Low group.  Those with higher 

SES tended to more be more likely part of any group other than the base Low group, and higher 

age predicted greater involvement in the Medium stable and declining groups, but were not 

significantly different than the High or Increasing group.  These results support Hypothesis #5, 

that demographic variables differentially predict membership to trajectory groups in the 

differences between expectations and aspirations.    

Theoretical implications 

 Merton’s (1938) Social Structure and Anomie theory and Agnew’s (1992) General Strain 

Theory both include measures for failure to achieve goals.  For both, one element of this is the 

strain felt by structure groups (Merton) or individuals (Agnew) due to high aspirations with low 

expectations of actually achieving those goals.  Since the first preliminary tests of classic strain 

theory, the present research may represent best data and measures for which to test the 

differences between low expectations and high aspirations for a more complete examination of 

their potential effect on offending.  There are a number of reasons this may be true.  Firstly, the 

data set is ideal in one sense because it includes those individuals who are serious adolescent 

offenders and at increased risk for additional offending into adulthood.  Although this is not a 

test of criminals versus a non-criminal population, it may be better suited for determining why 

certain individuals commit crimes at higher rates relative to other offenders and whether the 

disjunction between aspirations and expectations explains offending patterns in a serious juvenile 
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offender sample.  Secondly, this is a longitudinal data set taken at ideal times when offenders are 

mostly likely to continue aging into or aging out of crime over a seven-year period (The max and 

min ages were 14 and 19 at baseline).  Thirdly, the measures for perceptions of chances for 

success are well designed.  Rather than asking one or two questions, seven questions were asked 

and an overall measure of both expectations and aspirations could be dynamically assessed.  

Lastly, trajectory analysis has allowed researchers to identify specific trajectory groups for 

individuals with differing longitudinal patterns of aspirations and expectations.  These groups 

were then tested on three separate crime measures, with one being an official crime measure.  

These are tools that were mostly unavailable to researchers in the 1960s through the 1980’s when 

much of this research was being conducted.  

Specific findings in this dissertation tend to support the predictions made by Strain theory 

(from here on, the theories be called “Strain Theory”, unless specifically referring to a particular 

variant of strain).  Strain theory would predict that those with lower expectations are prone to 

greater offending.  This is so for two reasons.  The first is that lower expectations for success 

means there is a greater chance aspirations will be higher and the gap will cause strain.  The 

second is that expectations themselves are sometimes used to predict blockages of goals which 

can be used as a measure of strain (Burton & Cullen, 1992).  Indeed, the studies that gave greater 

support for strain reviewed by Burton and Cullen (1992) relied on the perceived chances for 

success expected by individuals as a proxy for perceived goal blockages.  The findings presented 

in the current research found that lower scores of expectation trajectory groups significantly 

predicted a greater rate of offending relative to the highest expectation group.  This also supports 
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Hirschi’s (1969) conclusion that boys with low expectations are consistently more delinquent 

than boys with high expectations irrespective of aspirations (p. 173).    

  In regard to the aspirations for success, the two highest groups significantly predicted 

decreased offending relative to the other groups in the present study.  This may or may not 

support General Strain Theory depending on perceptions of the individual, but it is doubtful that 

it provides very much support for Merton’s strain/anomie theory.  Since in Merton’s (1938) view 

aspiration was universal, there ought to be just one group at the very high level of the aspiration 

scale.  However, since there are those who reject the goals, reject the goals and the means, or 

simply attempt to create a new order, it could be argued that these adaptation groups could 

introduce heterogeneity into the sample.  It is unclear the level to which these groups are present 

in the current sample of serious juvenile offenders since there are clearly violent offenders as 

well as innovators present.  Innovators, however, would have high aspirations and would belong 

at the top, precisely where there is a decreased level of offending predicted.  Again, the sample 

was limited with regard to drug use for the boys but allowed any drug use of females to be 

included in the sample size.  This could represent a sort of retreatism, but most of these alleged 

groups (including Rebellion adaptors) are beyond the scope of this research and are mentioned as 

more as a note of interest. 

Finally, the Differences analyses suggests support for Strain theory.  It hypothesizes that 

a reduced gap between aspirations and expectations should diminish criminal offending.  The 

research in this dissertation supports this prediction with three different crime measures.  The 

only group that was at a statistically reduced rate of offending was the group in which the 
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difference between aspirations and expectations was smallest.  This, along with a significant 

increase in offending as expectations decrease, is among the most surprising results of this study.  

It should be noted, however, that the Medium-stable group and the Declining groups do not 

achieve significance relative to the High Differences trajectory group.  It can be argued that this 

diminishes support for Strain theory because these groups should be significantly lower, 

theoretically, compared to the group highest in differences between aspirations and expectations. 

Nevertheless, overall support for Strain theory is concluded based on the finding that the lowest 

group relative to the highest group significantly predicts lower offending.           

Policy Implications and Considerations 

This section deals with applying the results from this study to policy and “real life” 

utilization when dealing with serious juvenile offenders.  There is an abundance of research 

showing that Cognitive Behavioral Therapy (CBT) is an effective tool for decreasing recidivism 

in juvenile and adult offenders (Landenberger & Lipsey, 2005).  A meta-analysis on juvenile 

CBT programs by Lipsey and Wilson (1998) found an average of 44 percent reduction in 

recidivism for juvenile youth who had been treated with CBT programs.  Furthermore, Lipsey et 

al. (2001) found that, after examining 14 experimental type designs (experimental and quasi-

experimental) and focusing on the cognitive part of the CBT treatment, there was a 45 percent 

reduction in the odds of recidivating for the treatment CBT group compared to the control group.  

The elements most implemented in these CBT programs are cognitive skills (general thinking 

and decision making), cognitive restructuring, social skills, anger control, moral reasoning, 

victim impact, substance abuse, and behavior modification (Landenberger & Lipsey, 2005).     
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General Strain Theory (Agnew, 1992) includes an element of cognitive coping strategies 

as one of three ways people cope with strain.  Since offenders and non-offenders alike cope with 

strain, a policy implication of the theory is to change the cognitive coping strategies of serious 

juvenile offenders, who seem to be more associated with behavioral coping strategies and 

negative emotional strategies, into line with a more positive cognitive approach.  Consistent with 

the theory, therefore, a policy implication is to implement an element of perceptions of chances 

for success into already existing CBT programs.  The goal, based on the present research, would 

be to increase the perceptions of chances for success in offender expectations, aspirations, and to 

reduce the gap between aspirations and expectations.  How precisely this would be done is 

unclear, but it is an implication of the present research and GST.    

Limitations to the present research 

Even with a data set as comprehensive and well designed as the Pathways to Desistance, 

there are still limitations regarding this research.  Firstly, it may be that adolescents that progress 

into adulthood simply change their perceptions of success due to increases in maturity.  That is, 

they may perceive the questions more realistically when they are older and the pressure to make 

income is more immediate.  There are some additional variable limitations that should be 

mentioned.  Firstly, the female sample is considerably lower than the male sample, and all 

female drug charges were included whereas the male drug charges were capped in the study at 15 

percent.  In addition, there is a potential wealth of knowledge to be gained by further examining 

the gender differences in group membership and the reasons females tend to be more or less 

likely to be represented in PCS trajectory groups.  Secondly, the SES variable was taken at 
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baseline via a parental occupational and educational measure.  Although this variable is well 

suited for baseline SES measures, it does not continue throughout the follow-up interviews.  

Thirdly, due to the novelty of the research, there is little previous research literature available to 

guide the inclusion of antecedent variables that should predict group membership in serious 

adolescent offenders.  Hence, only basic and well researched demographic correlates of crime 

have been included in this proposal.   

Fourthly, the measures of crime represent cross sectional data because they are a total 

sum calculated at the end of the 84-month time period.  There is no way, therefore, to properly 

assess causality.  However, since most of the significant effects on criminal offending were 

found with relatively stable trajectory groups (Low expectations, high aspirations groups, and 

low differences groups), the effects of perceptions of success on crime, or the effects of crime on 

perceptions of success, were held consistent throughout the time period (note, however, the 

Declining expectation group).  This implies that if one of these variables truly causes the other, it 

most likely did it prior to the baseline interview.   

Fifthly, although General Strain Theory is used as a theoretical framework, there may be 

other theories that perceptions of success are relevant to and could be suitable for future research, 

most notably being Sampson and Laub’s (1993) age-graded informal social control theory.  It 

may be that turning points in a person’s life-course that effect offending are mediated through 

changes in aspirations or expectations.  For instance, Laub & Sampson (1993) found that work 

and marriage predict desistance from criminal involvement, independent of individual 

differences.  It may be that finding work, or getting married, brings an offender’s perceptions of 
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aspirations more in line with their expectations.  Conversely, getting divorced or losing 

employment may lower an offender’s expectations for success in the future, creating a greater 

gap between aspirations for success and expectations for success. 

Further research may also want to examine aspirations and expectations across nations or 

continents, for instance in Asia or Europe, with longitudinal data such as were used in this 

dissertation.  Merton’s (1938) theory focused primarily on the causes of crime in the U.S., and it 

may be that other countries or regions produce different results.  Furthermore, GST would 

benefit from such studies because aspirations or expectations for success may vary considerably 

depending on region or country.   

Finally, the measures for PCS were an aggregate of seven questions.  Future research 

may find that certain questions asked in the interviews are more associated with criminal 

involvement than others, and the present research may be extended by disaggregating the total 

PCS measures used in this study.     

Importance of the Current Research 

 This study is the only research that examines PCS trajectories over time and associates 

them with criminal offending in serious juvenile offenders.  It extends previous research by 

grouping juvenile offenders into trajectories according to their levels of PCS and finds greater 

criminal involvement for certain groups relative to others.  This research further provides limited 

support for Merton’s (1938) strain theory and Agnew’s (1992) General Strain Theory, especially 

with regards to the differences between aspirations and expectations.  Finally, this study suggests 
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a possible benefit to including an element of PCS into CBT programs aimed at decreasing 

recidivism.    
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CHAPTER 6 

CONCLUSION 

 

 This study grouped offenders into unique trajectories of perceptions of success over time 

using data collected from serious juvenile offenders collected between 2000 and 2010.  Results 

showed that expectations for success, aspirations for success, and the differences between them 

followed unique trajectories over the 84-months of data collection.  The results further showed 

that demographic influences influence group membership to these trajectories, especially gender 

differences.  Finally, it was found that trajectory groups significantly predicted differing criminal 

offending levels when measured with self-reported variety offending, self-reported frequency of 

offending, and official re-arrest data.  Lower expectations trajectories were associated with 

higher criminal offending, while higher levels of aspiration for success were associated with 

lower offending rates.  Finally, it was found that the lowest differences between aspirations and 

expectations significantly predicted decreased criminal offending. 

The results provide support for the failure to achieve positively valued goals component 

of Agnew’s (1992) General Strain Theory.  These results also suggest a need to implement 

programs using perceptions of chances for success into Cognitive Behavioral Therapy programs, 

which may have the potential to reduce recidivism in juvenile and adult offenders in the future.  

 

 

 



90 
 

APPENDIX A 

WAVE 1-11 DESCRIPTIVES FOR TRAJECTORY VARIABLES 
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APENDIX B 

TRAJECTORY VARIABLE BOXPLOTS 

Expectations Variable Boxplots 
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Aspiration Variable Boxplots 
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Differences Variable Boxplots 

 

 

 

 

 



97 
 

REFERENCES 

 

Agnew, R. (1992). Foundation for a general strain theory of crime and delinquency. Criminology 

30, 47-87. 

Agnew, R. (2001). Building on the foundation of general strain theory: Specifying the types of 

strain most likely to lead to crime and delinquency. Journal of Research in Crime and 

Delinquency 38, 319-361. 

Agnew, R. (2007). Pressured into crime: An overview of general strain theory. Oxford 

University Press.  

Agnew, R., & White, H.R. (1992). An empirical test of general strain theory. Criminology, 30, 

475-499. 

Baron, S. W. (2004).  General strain, Street youth and crime: A test of Agnew’s revised theory.  

Criminology, 42, 457-483.   

Borduin, C. M., & Ronis, S. T. (2012). Research note: Individual, family, peer, and academic 

characteristics of female serious juvenile offenders. Youth Violence and Juvenile 

Justice, 10(4), 386-400. 

Brezina, T. (1996).  Adapting to strain: an examination of delinquent coping repsonses.  Journal 

of Research in Crime and Delinquency, 34, 39-60.   

Brezina, T., Piquero, A.R. & Mazerolle, P. (1999). Student anger and aggressive  behavior in 

school: An initial test of Agnew’s macro-level strain theory. Journal of Research in 

Crime and Delinquency, 38, 362-386. 

Broidy, L.M. (2001). A test of general strain theory. Criminology 39, 9-35. 

 

Burton Jr, V. S., & Cullen, F. T. (1992). The empirical status of strain theory. Journal of Crime 

and Justice, 15(2), 1-30. 

Burton, V. S., Cullen, F. T., Evans, T. D., & Dunaway, R. G. (1994). Reconsidering strain 

theory: Operationalization, rival theories, and adult criminality. Journal of Quantitative 

Criminology, 10(3), 213-239. 

Clark, J. P. & Wenninger, E. P. (1962). Socio-economic class and area as correlates of illegal 

behavior among juveniles. American Sociological Review, 27(6), 826-834. 

Cloward, R. A., & Ohlin, L. E. (1960). Delinquency and opportunity. New York: Free Press. 

Cohen, A. K. (1955). Delinquent boys. Glencoe: Free Press. 



98 
 

Compas, B. E., & Phares, V. (1991). Stress during childhood and adolescence: Sources of risk 

and vulnerability. 

Durkheim, E. (1951). Suicide: A study in sociology (JA Spaulding & G. Simpson, 

trans.). Glencoe, IL: Free Press.(Original work published 1897). 

Eitle, D., & Turner, R. J. (2002). Exposure to community violence and young adult crime: The 

effects of witnessing violence, traumatic victimization, and other stressful life 

events. Journal of Research in Crime and Delinquency, 39(2), 214-237. 

Farnworth, M., & Leiber, M. J. (1989). Strain theory revisited: Economic goals, educational 

means, and delinquency. American Sociological Review, 263-274. 

Featherstone, R., & Deflem, M. (2003). Anomie and strain: Context and consequences of 

Merton's two theories. Sociological inquiry, 73(4), 471-489. 

Froggio, G. (2007). Strain and juvenile delinquency: A critical review of Agnew's General Strain 

Theory. Journal of Loss and Trauma, 12(4), 383-418. 

Gaarder, E., & Belknap, J. (2002). Tenuous borders: Girls transferred to adult 

court. Criminology, 40(3), 481-517. 

Giordano, P. C., & Rockwell, S. M. (2001). Of Crime and Criminality: The Use of Theory in 

Everyday Life. 

Gottfredson, M. R., & Hirschi, T. (1990). A general theory of crime. Stanford University Press. 

Hay, C. (2003). Family strain, gender, and delinquency. Sociological Perspectives, 46(1), 107-

135. 

Herrera, V. M., & McCloskey, L. A. (2001). Gender differences in the risk for delinquency 

among youth exposed to family violence☆,☆☆. Child abuse & neglect, 25(8), 1037-

1051. 

Hirschi, T. (1969).  Causes of Delinquency.  Berkeley: University of California 

Hoffman, J. P., & Cebone, F. G. (1999).  Stressful life events and delinquency escalation in early 

adolescence.  Criminology, 37, 343-374.   

Hoffman, J. P., & Miller, A. S. (1998).  A latent variable analysis of general strain theory.  

Journal of Quantitative Criminology, 14, 83-110.   

Hoffmann, J. P., & Su, S. S. (1997). The conditional effects of stress on delinquency and drug 

use: A strain theory assessment of sex differences. Journal of research in crime and 

delinquency, 34(1), 46-78. 

Hoyle, R. H., & Sherrill, M. R. (2006). Future orientation in the self-system: possible selves, 

self-regulation, and behavior. Journal of Personality, 74(6), 1674–1696. 



99 
 

 

Iselin, A. R., Mulvey, E. P., Loughran, T. A., Chung, H. L., & Shubert, C. A. (2012).  A 

longitudinal examination of serious adolescent offender’s perceptions of chances for 

success and engagement in behaviors accomplishing goals.  Journal of Abnormal 

Psychology, 40, 237-249.  

Jang, S. J., & Johnson, B. R. (2003). Strain, negative emotions, and deviant coping among 

African Americans: A test of general strain theory. Journal of Quantitative 

Criminology, 19(1), 79-105. 

Jennings, W.G., Piquero, N.L., Gover, A.R., & Perez, D.M. (2009). Gender and general strain 

theory: A replication and extension of Broidy and Agnew’s gender/strain hypothesis 

among a sample of southwestern Mexican American adolescents. Journal of Criminal 

Justice, 37, 404-417. 

Kerpelman, J. L., Shoffner, M. F., & Ross-Griffin, S. (2002). African American mothers' and 

daughters' beliefs about possible selves and their strategies for reaching the adolescents' 

future academic and career goals. Journal of Youth and Adolescence, 31(4), 289-302. 

Kethenini, S. (1990). Adolescent Drug Use in India. Unpublished dissertation, Rutgers 

University. 

Liska, A. E. (1971). Aspirations, expectations, and delinquency: stress and additive models. The 

Sociological Quarterly, 12(1), 99-107. 

Kornhauser, R. R. (1978).  Social Sources of Delinquency.  Chicago: University of Chicago 

Press.   

Kort-Butler, L. A. (2010). Experienced and vicarious victimization: Do social support and self-

esteem prevent delinquent responses?. Journal of Criminal Justice, 38(4), 496-505. 

Landenberger, N. A., & Lipsey, M. W. (2005). The positive effects of cognitive–behavioral 

programs for offenders: A meta-analysis of factors associated with effective 

treatment. Journal of experimental criminology, 1(4), 451-476. 

Lips, H. M. (2004). The gender gap in possible selves: Divergence of academic self-views 

among high school and university students. Sex Roles, 50(5-6), 357-371. 

Lipsey, M. W., Chapman, G. L., & Landenberger, N. A. (2001). Cognitive-behavioral programs 

for offenders. The Annals of the American Academy of Political and Social 

Science, 578(1), 144-157. 

Lipsey, M. W., & Wilson, D. B. (1998). Effective intervention for serious juvenile offenders: A 

synthesis of research. Sage Publications, Inc. 



100 
 

Margolin, G., & Gordis, E. B. (2000). The effects of family and community violence on 

children. Annual review of psychology, 51(1), 445-479. 

Markus, H., & Nurius, P. (1986). Possible selves. American psychologist, 41(9), 954. 

Massey, E. K., Gebhardt, W. A., & Garnefski, N. (2008). Adolescent goal content and pursuit: A 

review of the literature from the past 16 years. Developmental Review, 28(4), 421-460. 

Mazerolle, P. (1998). Gender, general strain, and delinquency: An empirical examination. Justice 

Quarterly, 15(1), 65-91. 

Mazerolle, P., & Piquero, A. (1998). Linking exposure to strain with anger: An investigation of 

deviant adaptations. Journal of Criminal Justice, 26(3), 195-211. 

Mazerolle, P., Piquero, A. R., & Capowich, G. E. (2003).  Examining the links between strain, 

situational and dispositional anger, and crime.  Youth and Society, 35, 131-157.  

Mernard, S., & Elliot, D. S. (1996).  Prediction of adult success using stepwise logistic 

regression analysis.  A report prepared for the MacArthur Foundation by the MacArthur 

Chicago-Denver Neighborhood Project.   

Merton, R.K. (1938). Social structure and anomie. American Sociological Review  3, 672- 682. 

Monahan, K. C., Steinberg, L., & Cauffman, E. (2009). Affiliation with antisocial peers, 

susceptibility to peer influence, and antisocial behavior during the transition to 

adulthood. Developmental psychology, 45(6), 1520. 

Moon, B., Morash, M., McCluskey, C. P., & Hwang, H. W. (2009). A comprehensive test of 

general strain theory: Key strains, situational-and trait-based negative emotions, 

conditioning factors, and delinquency. Journal of Research in Crime and Morenoff, J. D. 

(2005). Racial and ethnic disparities in crime and delinquency in the United 

States. Ethnicity and causal mechanisms, 139-173.Delinquency, 46(2), 182-212. 

Rosenfeld, R., & Messner, S. F. (1995). Crime and the American dream: An institutional 

analysis. The legacy of anomie theory, 6, 159-181. 

Mulvey, E. P., Steinberg, L., Fagan, J., Cauffman, E., Piquero, A. R., Chassin, L., & Losoya, S. 

H. (2004). Theory and research on desistance from antisocial activity among serious 

adolescent offenders. Youth Violence and Juvenile Justice, 2(3), 213-236. 

Nagin, D.S. (2005). Group-based modeling of development. Cambridge, MA: Harvard 

University Press. 

Nagin, D. S. (2010). Group-based trajectory modeling: An overview. In A.R. Piquero & D. 

Weisburd (Eds.). Handbook of Quantitative Criminology. New York: Springer. 



101 
 

Nagin, D.S. & Land, K.C. (1993). Age, criminal careers, and population heterogeneity: 

Specification and estimation of a nonparametric, mixed poisson model. Criminology, 31, 

327-362. 

Oyserman, D., & Markus, H. R. (1990). Possible selves and delinquency. Journal of Personality 

and Social Psychology, 59, 112–125. 

Paternoster, R., & Triplett, R. (1988). Disaggregating self‐reported delinquency and its 

implications for theory. Criminology, 26(4), 591-626. 

Phinney, J. S., Baumann, K., & Blanton, S. (2001). Life goals and attributions for expected 

outcomes among adolescents from five ethnic groups. Hispanic Journal of Behavioral 

Sciences, 23(4), 363-377. 

Piquero, A.R. (2008). Taking stock of developmental trajectories of criminal activity over the 

life course. In A. Liberman (Ed.), The long view of crime: A synthesis of longitudinal 

research (pp. 23-78). New York, NY: Springer. 

Piquero, N. L., Fox, K., Piquero, A. R., Capowich, G., & Mazerolle, P. (2010). Gender, general 

strain theory, negative emotions, and disordered eating. Journal of Youth and 

Adolescence, 39(4), 380-392. 

Piquero, N.L., & Sealock, M.D. (2000). Generalizing general strain theory: An examination of 

an offending population. Justice Quarterly, 17, 449-484. 

Piquero, N.L, & Sealock, M.D. (2004). Exploring general strain: Gender and coping skills in an 

offender population. Justice Quarterly, 21, 125-158. 

Rebellon, C. J., Manasse, M. E., Van Gundy, K. T., & Cohn, E. S. (2012). Perceived injustice 

 and delinquency: A test of general strain theory. Journal of Criminal Justice, 40(3), 230-

 237. 

Rojewski, J. W., & Yang, B. (1997). Longitudinal analysis of select influences on adolescents' 

 occupational aspirations. Journal of Vocational Behavior, 51(3), 375-410. 

Sampson, R. J., & Laub, J. H. (1993).  Crime in the making: pathways and turning points 

 throughout life.  Cambridge, MA: Harvard University Press.  

Schubert, C. A., Mulvey, E. P., Steinberg, L., Cauffman, E., Losoya, S. H., Hecker, T., ... & 

 Knight, G. P. (2004). Operational lessons from the pathways to desistance project. Youth 

 violence and juvenile justice, 2(3), 237-255. 

Silva, J. S., & Tenreyro, S. (2006). The log of gravity. The Review of Economics and 

 statistics, 88(4), 641-658. 

Voss, H. L. (1966). Socio-economic status and reported delinquent behavior. Social 

 Problems, 13(3), 314-324. 



102 
 

Widom, C. S. (1995).  Victims of childhood sexual abuse: Later criminal consequences.  

 Washington, DC: U.S. Department of Justice.  

Widom, C. S., & Ames, M. A. (1994). Criminal consequences of childhood sexual 

 victimization. Child abuse & neglect, 18(4), 303-318. 

Widom, C. S., & Maxfield, M. G. (2001). An update on the “cycle of violence.” National 

 institute of justice research in brief. Washington, DC: National Institute of Justice. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



103 
 

BIOGRAPHICAL SKETCH 

 

 

Ivan Gregory Birch was born in Houston, Texas.  After completing a Bachelor of Arts in Biology 

and Economics from Hardin-Simmons University in 2004, he earned his Masters of Arts in 

International Relations from Huron University in London, England in 2005.  For a number of 

years he taught High School chemistry, biology, physics, environmental science, and forensic 

science until deciding to enter graduate school at the University of Texas at Dallas.  He has been 

employed at Henderson State University as an Assistant Professor of Criminal Justice for the last 

few years and lives with his wife and two kids outside the foothills of the Ouachita mountains in 

Arkansas.   

 

 

 

 

 

 

 

 

 

 

 

 

 



104 
 

CURRICULUM VITAE 

Ivan Birch, M.A., (A.B.D.) 

Assistant Professor 

Ellis College of Arts and Science 

Henderson State University 

1100 Henderson Street 

Arkadelphia, AR 71999 

 

EDUCATIONAL HISTORY 

Ph.D. (Fall 2017)     University of Texas at Dallas, Richardson, TX 

Criminology  

 

M.A.  August (2005)  Huron University, London, England  

International Relations 

(Currently Hult University) 

 

B.A.   May (2004)    Hardin-Simmons University, Abilene, TX    

Biology / Economics  

 

Forensic Science Workshop   Abilene Christian University, Abilene, TX.  

(Summer 2007/2008)    Graduate level: 16 hours  

 

PROFESSIONAL EMPLOYMENT 

 

Assistant Professor – Henderson State University 

 Fall 2015 - Present 

Lecturer – The University of Texas at Dallas 

 CRIM 4311 -  Crime and Justice Policy (Fall 2014) 

CRIM 3301 – Theories of Justice (Spring / Fall 2013) 

 CRIM 1301 – Introduction to Criminal Justice (Fall 2012) 

 

Associate Faculty – Collin County Community College 

  

CRIJ 1313 – Juvenile Justice System (Fall 2014) 

 

Software Experiment Researcher – The University of Texas at Dallas  



105 
 

 ATEC INSITE/TIME project - Experiment designer/data analysis (Contract work) 

Teaching Assistant – The University of Texas at Dallas 

 Managing Editor: Peer Reviewed Journal, Police Quarterly (Spring 2011-present) 

 CRIM 4322 – Senior Research Seminar (Spring 2011- Spring 2012) 

 CRIM 1301 – Introduction to Criminal Justice (Fall 2010) 

 

Secondary School Science Teacher  

Bishop Dunne High School (2007-2009)   

Chemistry, Forensic Science, and Environmental Science  

 

A+ Academy High School (2005-2007) 

Physics, Biology, Chemistry, Economics, and Environmental Science  

 

RESEARCH INTERESTS 

Includes policy evaluation, policing, biosocial criminology, identity theft, corporate crime, 

collective efficacy, early childhood intervention programs, and gun research.  Interests also 

include using advanced econometrics (Bayesian Statistics, Markov-Chain Monte Carlo models, 

and time-series analysis) to evaluate policy impacts.   

PUBLICATIONS 

 

Veiraitis, L., Copes, H. & Birch, I. (2014). Identity Theft.  In G. Bruinsma & Weisburd, D. 

(Eds),   

Encyclopedia of Criminology and Criminal Justice. (pp. 2419-2429).  New York: Springer. 

 

PAPERS PRESENTED AT PROFESSIONAL MEETINGS 

Birch, I., Clipper, S. & Connell, N. “Evaluating COP Effectiveness: Differences in Crime 

Measures and Methodologies” Presented at the 2014 ASC conference in San Francisco, CA.  

 

Birch, I.  “Does Social Capital reduce Crime?  Issues with Methodology and Measurement”.  

Presented at the 2014 ASC conference in San Francisco, CA.  

 

Birch, I. Duwe, G., & Kovandzic, T. “Did the 1994 Federal Assault Weapons ban reduce mass 

public shootings?”.  Presented at the 2013 ASC conference in Atlanta, GA.  

 



106 
 

Birch, I., & Barnes, J. “Does Diet Affect Delinquency?: An Empirical Assessment Among a 

Nationally Representative Sample of Adolescents”.  Presented at the 2012 ASC conference in 

Chicago, IL.  

 

Copes, H., Vieraitis, L., & Birch, I.  “Gender, Organization, & Identity Theft”.  Presented at the 

2011 ASC conference in Washington, D.C.   

WORKS IN PROGRESS 

Dissertation: “Social Capital, collective efficacy, and neighborhood effects”.   

Birch, I., Clipper, S., & Connell, N. “Evaluating the COP Effectiveness: Differences in crime 

measures and methodologies:”.     

Birch, I., Duwe, G., & Kovandzic, T. “Did the 1994 Federal Assault Weapons Band reduce mass 

public shootings?”   

Birch, I. & Barnes, J. “Empirical testing of diet on violence using Add Health data”.   

Copes, H., Vieraitis, L., & Birch, I. “Gender and Identity Theft”.   

 

UNIVERSITY AWARDS/HONORS 

Graduate Travel Award at the Criminology Research Symposium of the University of Texas at 

Dallas, Fall 2011, 2012, and 2013. 

JOURNAL REVIEWER 

Police Quarterly 

OTHER RESEARCH EXPERIENCE 

INSITE / TIME project – Designed and implemented an experiment to test the efficacy of a 

virtual simulation training program with the Dallas Police Department.  Data analysis is ongoing.   

The Gang Resistance Education and Training Survey –Dallas Area - (Fall 2010) – helped 

administer and collect surveys to high school students assessing the efficacy of the G.R.E.A.T. 

program. 

Electrochemical Research – Abilene Christian University (Summer 2008) – Researched and 

produced a publishable article entitled “Identifying the product of Electrolysis at high and low 

amperage using Cyphos Ionic Liquid 108 (tributyl(methyl) phosphonium methylsulfate”.  



107 
 

PROFESSIONAL AFFILIATIONS 

American Society of Criminology 

Academy of Criminal Justice Sciences 

Criminology Graduate Student Association (University of Texas at Dallas)  

Secretary Officer (2012-2013) 

 

CERTIFICATIONS 

Certified Archeologist – Israel  

REFERENCES 

 

Dr. James Marquart 

Vice-Provost 

University of Texas at Dallas 

Academic Programs and Planning 

800 W. Campbell Road, GR31 

Richardson, TX 75080 

(972) 883-4948 

email: marquart@utdallas.edu 

 

Dr. John Worrall 

Professor and Program Head of Criminology 

University of Texas at Dallas 

School of Economic, Political and Policy Sciences 

800 W. Campbell Road, GR31 

Richardson, TX 75080 

(972) 883-4893 

Email: worrall@utdallas.edu  

 

Dr. Tomislav Kovandzic 

University of Texas at Dallas 

School of Economic, Political and Policy Sciences 

800 W. Campbell Road, GR31 

Richardson, TX 75080 

(972) 883-6847 

Email: tkovan@utdallas.edu 

 

 

 

 

mailto:marquart@utdallas.edu
mailto:worrall@utdallas.edu
mailto:tkovan@utdallas.edu


108 
 

Dr. Robert Morris 

Associate Professor of Criminology 

University of Texas at Dallas 

Program in Criminology, EPPS 

800 W. Campbell Road, GR31 

Richardson, TX 75080 

(972) 883-6728 

Email: morris@utdallas.edu 

 

 

 

 

 

  

 

 

 

mailto:morris@utdallas.edu

