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ABSTRACT 

Over the past 10-15 years, the epidemiological research literature on juvenile 

delinquency has suggested that there is an overrepresentation of males and Hispanics 

within the juvenile justice system, and a disproportionate number of youths having an 

IDEA disability, including emotional disability, learning disability, and mental 

retardation. In addition, juvenile delinquents tend to perform lower academically than 

their peers, come from low socioeconomic status backgrounds, drop out of school more 

often, and frequently come into contact with law enforcement agencies. Moreover, low 

academic achievement, male gender, and drop out contribute to the increased chances 

that adolescents will become involved in delinquent activities. Characteristics of juvenile 

delinquents also tend to be stable over time and resistant to most types of intervention.  

The purpose of the present study was to examine whether there were significantly 

greater percentages of school drop out in adjudicated versus non-adjudicated delinquent 

high school youths with and without an IDEA disability diagnosis. Significant differences 

between standardized test scores of those adjudicated and non-adjudicated youths who 

dropped out versus remained in school were also examined. Other variables studied in 

conjunction with these included gender, minority, and free/reduced lunch status.  

Chi-Square Tests of Independence revealed a significant association between 

adjudication and drop out, regardless of disability, gender, minority, or free/reduced 

lunch status. Chi-Square results also showed a significant association between 

adjudication and disability, but for non-drop out delinquent youths only. Drop out and 

disability was found to be significantly associated for males only.  
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Univariate Analyses of Variance revealed significant differences in AIMS 

Reading standard scores between delinquents who had, versus had not, been identified as 

having a disability. Significant differences in reading scores were also found between 

those identified, versus not identified as SLD. Furthermore, an interaction effect between 

disability and minority status was present. Similar differences were found with respect to 

AIMS Math scores. Limitations and implications of findings as well as future research 

directions were discussed.  
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CHAPTER I 

INTRODUCTION AND PURPOSE OF STUDY 

According to Baltodano, Harris, & Rutherford (2005), Battin-Pearson, Newcomb, 

Abbott, Hill, Catalano, and Hawkins. (2000) and Christle, Jolivette, and Nelson (2005), 

there is a paucity of research regarding the relationship between ethnicity, disability 

diagnosis, and academic success/failure in juvenile delinquent youths. A few studies, 

however, have suggested that there is a positive association between juvenile delinquency 

and school drop out (Baltodano et al, 2005; Chavez, Oetting, & Swaim, 1994; Keith & 

McCray, 2002), with delinquent youths having higher drop out rates than general 

education students, and Hispanic and male students showing higher drop out rates than 

those students from other ethnic backgrounds or those who are female (Chavez et al., 

1994; Deschamps, 1992).  

When examining the juvenile delinquency literature, many characteristics of this 

population may be noted. In general, the juvenile delinquency population has been found 

to perform much lower academically than the general education student population 

(Baltodano et al., 2005; Chavez et al., 1994; Larson, 1988). Specifically, delinquent 

youths have been found to have more difficulty with verbal-related tasks, such as oral 

language, vocabulary, reading, and writing, than non-delinquent general education 

students (Foley, 2001; Keith & McCray, 2002; Snowling et al., 2000). In relation to 

academic achievement, juvenile delinquents are also more likely to be held back at least 

one school year (Foley, 2001) as well as be suspended (Baltodano et al., 2005) than their 

non-delinquent peers.  
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The U.S. Department of Education (1994) reported that students who drop out 

were 3.5 times more likely to be arrested than students who graduate high school, and 

Keith and McCray (2002) reported that 82% of the adult prison population dropped out of 

high school. In this regard, Deschamps (1992) reports that poor academic performance 

and grade retention are common in those students who drop out of school. The U.S. 

Department of Education (2003) also reports that twice as many students with disabilities 

drop out than those without a disability. In addition, Christle et al. (2005) and the Office 

of Special Education Programs (OSEP, 2005) report that students with disabilities are 

more likely to drop out of school than same grade peers, with those having an emotional 

or learning disability being more likely to drop out (Deschamps, 1992).  

The research literature also suggests that students with a disability are more likely 

to become delinquent than those without a disability (Foley, 2001; Rutherford et al., 

2002; Winters, 1997). In addition, emotional and learning disabilities are the most 

common types of disability represented in the juvenile delinquency population (Keilitz & 

Dunivant, 1986; Morris & Morris, 2006; Rutherford et al., 2002; Snowling et al., 2000). 

In comparison to the percentage of learning and emotional disabilities in the general 

population (5.9% and 1.0%, respectively; National Center for Education Statistics, 

NCES, 2004), over 14% of delinquent youths have a learning disability, and almost 17% 

of juvenile delinquents have an emotional disability (Rutherford et al., 2002). When 

looking at only those juvenile delinquents who have been identified as a student with a 

disability, 47% of such delinquents were identified as emotionally disabled (Rutherford et 

al., 2002). Similarly, Burrell and Warboys (2000) found that students with an emotional 
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disability were more likely to be arrested before leaving school, and over 50% of those 

identified as having an emotional disability were likely to be arrested within five years 

after leaving school.  

 Although some studies exist that have examined delinquency, disability, and drop 

out, little to no research has examined disability, school drop out, and academic 

performance in male versus female juvenile delinquents across ethnicity groups. The 

purpose, therefore, of the present study was to examine whether there were significantly 

greater percentages of school drop out in adjudicated, versus non-adjudicated, delinquent 

youths with and without identified IDEA disabilities as defined by the Individuals with 

Disabilities Education Act (IDEA; Office of Special Education Programs, 2005), and 

whether there was a significant difference between standardized test scores of those 

adjudicated and non-adjudicated youths, with and without identified disabilities, who 

drop out versus remain in school. The specific hypotheses of the study were: 

1. Ho: School drop out percentages of adjudicated versus non-adjudicated youths, 

with and without at least one identified IDEA disability, are statistically 

independent of one another (p > .05). 

2. Ho: School drop out percentages of adjudicated versus non-adjudicated youths, 

with and without at least one identified IDEA disability, are statistically 

independent of one another (p > .05) in (a) males versus females, (b) minorities 

versus non-minority Caucasian youths, or (c) free/reduced lunch versus no 

free/reduced lunch. 
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3. Ho: No significant differences (p > .05) exist between standardized test scores of 

adjudicated youths who have dropped out versus those who have not dropped out, 

across IDEA disability diagnosis status. 

4. Ho: No significant differences (p > .05) exist between standardized test scores of 

(a) males versus females, (b) minority groups, or (c) free/reduced lunch versus no 

free/reduced lunch, across adjudication, disability, or drop out status. 
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CHAPTER II 

LITERATURE REVIEW 

Over the past 10-15 years, the epidemiological research literature in juvenile 

delinquency has suggested that there is an overrepresentation of males and of those youth 

who are Hispanic (Chavez, Oetting, & Swaim, 1994; Deschamps, 1992), and a 

disproportionate number of youths having a disability as defined by the Individuals with 

Disabilities Education Act (IDEA; Office of Special Education Programs, 2005) within 

the juvenile justice system (Baltodano, Harris, & Rutherford, 2005; Morris & Morris, 

2006; Quinn, Rutherford, Leone, Osher, & Poirier, 2005). In addition, juvenile 

delinquents tend to perform lower academically than their peers, come from low 

socioeconomic status families, and experience little family involvement in their 

respective lives (Baltodano et al., 2005; Larson, 1988). They are also more likely to drop 

out of school, be unemployed and continue to come into contact with law enforcement 

agencies (Keith & McCray, 2002). Moreover, Chavez et al. (1994) report that low 

academic achievement, being a male, and school drop out all increase the chances that a 

particular adolescent will become involved in delinquent activities. Schroeder, Guin, 

Chaisson, and Houchins (2004) have also reported that the characteristics of juvenile 

delinquents tend to be stable over time, and resistant to most types of intervention.  

Definitions 

 Researchers such as Sprague, Walker, Stieber, Simonsen, Nishioka, and Wagner 

(2001) define delinquency as involving antisocial and/or violent behaviors, whereas legal 

definitions typically include only those acts that are criminal in that the individual has 
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broken a law and been found guilty of the crime. There are also psychiatric definitions 

that pertain to delinquent behaviors, such as Conduct Disorder (CD) and Oppositional 

Defiant Disorder (ODD), that are defined by the American Psychiatric Association’s 

Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision 

(DSM-IV-TR; 2000). ODD describes disruptive and defiant behaviors in younger 

children, and CD is considered a more severe diagnosis than ODD, and associated with 

breaking the law by committing a negative, destructive act towards a person or property 

(Frick, 2004). 

Definitions of disability often vary depending on the type of setting in which one 

is receiving services. For example, most mental health professionals use the DSM-IV-TR 

in order to diagnose mental disorders/disabilities in children and adolescents. However, 

in order for a child or adolescent to receive special education services within a school 

setting, education professionals, psychologists, and physicians must follow the federal 

definition of a disability as defined by the Individuals with Disabilities Education 

Improvement Act (IDEIA; Office of Special Education & Rehabilitative Services, 2005). 

The IDEIA includes 13 categories of eligibility for special education services: (1) mental 

retardation, (2) deaf-blindness, (3) deafness, (4) hearing impairment, (5) speech/language 

impairment, (6) visual impairment, (7) emotional disturbance, (8) orthopedic impairment, 

(9) autism, (10) traumatic brain injury, (11) other health impairment, (12) specific 

learning disability, and (13) multiple disabilities. Definitions for each of these 13 

categories are provided in the Office of Special Education and Rehabilitative Services 

(2005) report on IDEIA 2004. Students may also be defined as having a disability if their 
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disability meets the criteria listed under Section 504 of the Rehabilitation Act of 1973 

passed by the U.S. Congress.  

 When examining the literature regarding operational definitions of school drop 

out, one notices high variability across school districts and states (Deschamps, 1992); 

however, drop out usually signifies that no diploma has been earned by the student at his 

or her school and that the student is not enrolled currently in any school in his or her 

school district. Deschamps (1992) defines drop out as a student leaving school without 

graduating or without enrolling in another school, and she reports that students who drop 

out tend to be male, identify with an ethnic minority group, and are from low 

socioeconomic backgrounds. The literature reveals that there are different ways in which 

school drop out rates are calculated. For example, Young (2003) describes three rates that 

the National Center for Education Statistics (NCES) uses in its reports: (1) event rates, 

(2) status rates, and (3) cohort rates. 

Event rates refer to those students who have dropped out of school in the past 

school year, reflecting annual data (Young, 2003). Status rates refer to a snapshot of 

students within a particular age range who have dropped out regardless of when it 

occurred (NCES, 2006). Status rates are typically higher than event rates because of the 

inclusion of all school drop outs, rather than those occurring within one specific school 

year. Status rates are helpful in understanding the effects of drop out within the general 

population and what steps need to be taken in order to provide intervention services, as 

they are cumulative in nature (Young, 2003). Cohort rates refer to drop outs over a given 

time within a particular group of people (Young, 2003). The group or groups specified 
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are tracked and drop out frequency is recorded. The typical drop out rate that is reported 

in the research literature appears to be the status drop out rate, possibly due to status rates 

offering a better understanding of real world effects of drop out. Individual schools, on 

the other hand, typically report event rates, as this is the best measure for individual 

school performance regarding school drop out from year to year (Young, 2003).  

Prevalence & Incidence Rates 

 Existing research suggests that males are more likely than females to drop out of 

school. For example, Laird, Lew, DeBell, Kienzi & Chapman (2007) reported that in an 

October 2005 snapshot, the status drop out rate overall was 9.4%, with the male status 

drop out rate at 10.8% and the female status drop out rate at 8.0%. Laird et al. (2007) also 

reported a similar trend of higher male drop outs when examining event drop out rates 

from October 2004 to October 2005 (4.2% for males and 3.4% for females). Previous 

years also indicated higher male than female status and event drop out rates (Laird, 

DeBell, & Chapman, 2006; Laird, Lew, DeBell, & Chapman, 2006). 

With regard to delinquency, males, ethnic minorities and youths with disabilities 

are more likely to become involved in such behaviors (Baltodano et al., 2005; Burrell & 

Warboys, 2000; Katsiyannis & Murray, 2000; Morris & Morris, 2006; Schroeder et al., 

2004), although Chavez et al. (1994) report that ethnic minority status does not indicate 

higher rates of delinquent behaviors when the student is performing well academically. 

Specifically, Chavez and colleagues report that Mexican-American students are more 

likely to become involved with the law than non-Hispanic Caucasian students; however, 
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this does not appear to be due to ethnicity issues but rather to the fact that these youths 

are more likely to drop out of school and become delinquent. 

When examining the overrepresentation of students with disabilities in juvenile 

delinquency, Quinn et al. (2005) found 34% of the juvenile delinquency population to 

have a disability diagnosis listed under IDEA (1997) compared to 12.7% in the general 

education population. Out of those delinquents diagnosed with a disability, 47.7% were 

reported as having a learning disability (LD) and 38.6% reported to have an emotional 

disturbance (ED). Baltodano et al. (2005) found similar results, with 31% of juvenile 

delinquents qualifying for special education services (31.6% having an ED diagnosis and 

28.1% diagnosed as having LD). On the other hand, Bullock and McArthur (1994) found 

a somewhat lower percentage of juvenile delinquents having a disability (23%); however, 

this percentage was still higher than the disability percentage in the general education 

population. 

 According to the National Center for Education Statistics (NCES, 2006), 13.8% 

of the student population was served under IDEA for one or more disabilities in the 2004-

05 school year. When looking at type of disability, 5.7% of the student population had 

been diagnosed as having a LD, 3.0% diagnosed as having a speech and language 

impairment, 1.2% diagnosed as having mental retardation, and 1.0% diagnosed as having 

ED. When considering drop out within the disabled population, 26.8% of students with a 

LD and 48.2% of students with an ED had dropped out during the 2004-05 school year 

(NCES, 2006), significantly higher than the overall event drop out rate of 3.8%. Native 

American, African-American, and Hispanic students with disabilities were also reported 
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to have a higher rate of school drop out in 2000-01 than Caucasian and Asian students 

with disabilities (Office of Special Education Programs, OSEP, 2005).  

 Although the NCES reported that between 2000 and 2004 status drop out 

percentages were around 10%, there is much variation in how these drop out statistics 

were computed. Deschamps (1992) reported that this variation is likely due to the varying 

definitions that are used when operationalizing drop out data across school districts and 

states. Variation in drop out statistics also exists depending on the particular category of 

students being examined. For example, students who are held back and behind a grade 

level are more likely to drop out of school, and those held back more than one time are at 

further risk for drop out than those held back only once (Deschamps, 1992). 

When examining drop out data by ethnicity, Caucasian students show the lowest 

rates followed by African-American and Hispanic students (NCES, 2006). Specifically, 

for the last four out of five years, Caucasian students showed a status drop out of less 

than 7%, with African-Americans being somewhat higher (10-12%). However, the drop 

out rate for Hispanic youths was much higher at 23-28%. Drop out data have not been 

reported by NCES for other ethnic groups.  

 The literature also suggests that students with disabilities are more likely to drop 

out than students without disabilities (Blackorby, Edgar, & Kortering, 1991; Dunn, 

Chambers, & Rabren, 2004; Sinclair et al., 1994). For example, Laird et al. (2006) report 

that four times as many students with disabilities were school drop outs compared to their 

nondisabled peers for the 2000-01 school year (e.g., 41.1% versus 10.7%). Interestingly, 
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however, the NCES (2006) reported a lower percentage of students with disabilities as 

drop outs in 2000-01 (e.g. 25.7%).  

When examining type of disability with school drop out, it was found that 

students diagnosed with ED or LD were more likely to drop out of school in comparison 

to students having other IDEA disabilities (Deschamps, 1992; Dunn et al., 2004; Scanlon 

& Mellard, 2002; Sinclair et al., 1994). In fact, the OSEP (2005) reported that school 

drop out rates for students with ED have been consistently higher (greater than 60%) than 

for those students with other disability diagnoses. The literature also suggests that 

students with disabilities, as well as those classified as dropping out of school, were more 

likely to live in poverty/low SES than their peers (NCES, 2006; US Dept of Ed, 2003). 

The OSEP (2003) also reported that in the 2000-01 school year, 24% of students 

identified as having a disability who were between 6 to 12 years-of-age, lived in poverty 

compared to 16% of same-age nondisabled peers in the general student population who 

lived in poverty.  

Theories of Juvenile Delinquency 

 Numerous theoretical perspectives have been published regarding the 

development of delinquency in children and adolescents (e.g., Agnew, 2001; Larson, 

1988; Unnever, Colvin, & Cullen, 1994), including those theories that are multi-faceted 

(Sullivan & Wilson, 1995). Six specific theories are discussed within this section, 

including: General Strain Theory, General Path Theory, School Failure Hypothesis, 

Susceptibility Hypothesis, Coercion Theory, and Social-Cognitive Problem-Solving 

Difficulties and Delinquency.  
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General Strain Theory 

 Agnew (2001) suggests that stressful life events are theorized to increase one’s 

negative feelings of self and others, and crime is therefore seen as one way of expressing 

these negative feelings. When defining the term strain, Agnew (2001) discusses the 

differences between objective and subjective strains. Objective strains refer to the actual 

event that people experience regardless of their own feelings. Subjective strain refers to 

those feelings associated with the stressful event. Agnew explains that subjective strain 

varies from individual to individual, with some individuals experiencing depression and 

anxiety and others experiencing frustration and anger. Factors that can influence the 

strain subjected to an individual include the following: (1) a lack or loss of positive 

events, presence of or increase in negative events, and goal blockage; (2) factors such as 

magnitude, recency, and duration of events; and, (3) lack of skills and resources 

necessary to cope with negative events.  

Agnew found that there were certain characteristics of the stressors that increase 

the chance of a person committing a crime. These characteristics are perceived in a 

particular way by the individual (called subjective strain) and, depending on the person’s 

perception of the situation, may determine the likelihood of a crime being committed by 

him/her in the future. These characteristics include: when individuals experiencing 

stressful events see such experiences as being unjust, when events are of high magnitude 

or degree of stress/strain, the perception of low social control in the stressful situation, 

and engaging in criminal behavior as a means to cope with the stressors in one’s life 

(Agnew, 2001; Hay & Evans, 2006). Agnew (2001) also maintains that the cumulative 
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nature of such stressors in one’s life is more relevant to the likelihood of future 

delinquency than is each individual stressor. 

 When stressful events are seen as unjust, this indicates that the individual feels as 

though the event that occurred was voluntary and intentional by some sort of entity that 

has conspired against him/her and it was undeserved. This, in turn, leads the person to 

feel angry about the situation (Agnew, 2001). Agnew states that anger is more likely to 

lead to criminal behavior than non-criminal behavior because cognitive functioning is 

impaired when a person is angry, and cognitive functioning aids in developing 

alternative, prosocial solutions to one’s problems.  

Injustice, whether perceived or actual, can have detrimental effects on how a 

person views the situation at hand. Someone who is angry is more likely to view criminal 

responses as being an acceptable answer to the injustice that one has experienced 

(Agnew, 2001; Hay & Evans, 2006). This person’s actions become justified from his/her 

viewpoint because of the injustice served to him/her and the anger felt towards this act of 

injustice. For example, an adolescent may feel that his/her arrest was unjust because 

he/she was protecting a friend from a bully. It is likely that this adolescent will develop a 

somewhat negative view of police and the justice system, and depending on future 

interactions with the law, this youth may continue to feel that the police are unjust in their 

actions and act accordingly. 

 The magnitude of the problem (stressor) is bound to play an important role in a 

person’s actions or responses to a situation. Anytime there is a higher degree of strain on 

the individual, the more likely this person will act aggressively (Agnew, 2001). For 



  24 

example, the degree to which pain is inflicted between parents (e.g. emotional versus 

emotional and physical) may influence behaviors later seen in the child. If the father hits 

the mother during conflict, rather than yelling without physical contact, the child in this 

stressful situation may be more likely to act aggressively than the child who is in an 

environment in which no physical contact takes place during parental arguments. 

 Another important characteristic involved with life stressors is the perception that 

one has little or no control over the events happening around him/her (Agnew, 2001). 

This view of no social control over events leads to a lack of responsibility in the 

individual. If he/she has no control over what happens in the world around him/her, then 

there is no need to worry about outcomes of criminal behavior. For example, if an ethnic 

minority adolescent has witnessed first-hand accounts of prejudice and discrimination, 

and many of the youths’s family members are also in jail, then this individual might feel 

that there is no way to avoid the eventuality of jail. There is no alternative visible to the 

adolescent; therefore, there is no reason to worry about what the consequences may be of 

his/her criminal actions (Agnew, 2001). 

 The last characteristic of stressors noted by Agnew (2001) refers to the 

involvement in criminal behavior as a means to cope with the stressors in one’s life. 

Agnew maintains that there is typically an outside pressure on or incentive for the 

individual to commit a crime, such as monetary or social status gains. This notion is 

consistent with the three characteristics of stressors presented by Hay and Evans (2006), 

namely, presence of aversive situation, magnitude of problems experienced, and little or 

no outside support.  
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 Agnew (2001) also discusses those variables that are more likely to lead to 

criminal behavior, including no delay of gratification, parental rejection, and negative 

school experiences. For example, he notes that obtaining money quickly and the 

associated thrill of spending the money are not easy to obtain by conventional means, but 

such actions may be easily obtained illegally. Rejection of children from parents is an 

important factor when examining likelihood of delinquency (Agnew, 2001). Parent 

rejection is likely to be viewed by children as unjust and something that they have no 

control over (low social control). Negative experiences in the school setting are also 

likely to contribute to little control over one’s environment (Agnew, 2001). 

 Other possible contributing factors noted by Agnew (2001) include homelessness, 

negative and hurtful relationships with peers, being a victim of criminal behavior, and 

experiencing discrimination. He suggests that these factors are associated with unjust 

experiences in which one feels little or no control in his or her situation. In addition, the 

magnitude of the impact on the juvenile of each of these factors increases chances of 

these individuals using criminal behavior as a way to cope with such life events (Agnew, 

2001; Hay & Evans, 2006).  

 Hay and Evans (2006) have also examined the role of victimization on the 

development of juvenile delinquency by considering the mediating variable anger and the 

conditioning variables parent-attachment and self-control. They found that being a victim 

of a crime does increase anger levels which, in turn, increase the chances of becoming 

involved in delinquent behaviors. On the other hand, when Hays and Evans controlled for 

anger, victimization was not found to be significantly correlated with delinquency. In 
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another study, however, Ostrowsky and Messner (2005) found that victimization was 

significantly correlated with delinquency in young adults, when controlling for prior 

offenses. Specifically, they found that victimization and life hassles were significantly 

correlated with more violent forms of delinquent behaviors.  

When Hay and Evans (2006) examined the conditioning variables, parent-

attachment and self-control, in relation to victimization and delinquency, it was found 

that victimization occurred in individuals with low self-control,  and that such youths 

were more likely to participate in delinquent behaviors (Hay & Evans, 2006); however, 

no significant effects were found when examining attachment levels of youths with 

parents.  

General Path Theory 

 Walker and Sprague (1999) describe what they consider to be a general path that 

children who are at-risk for future delinquency may follow, including factors that place 

these children at an increased risk for the development of maladaptive behavior and 

short-term as well as long-term negative experiences. This path is described in a general 

manner, covering a series of behaviors and outcomes. This general path also accepts the 

complexity of the interaction between various risk factors and contexts. In addition, 

Walker and Sprague (1999) indicate that the duration and intensity of each of these 

factors and contexts play an important role in what direction an individual’s general path 

follows. 

 There are many factors that come into play when determining who may be more 

at-risk for becoming delinquent. These factors include problems at the individual, family, 
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and societal levels of functioning, and these factors frequently overlap with one another 

(Sullivan & Wilson, 1995; Walker & Sprague, 1999). Such factors include: (1) academic 

and/or social skills problems (individual); (2) history of abuse and/or neglect, witnessing 

aggressive behavior in the home, and being the recipient of extreme forms of punishment 

and/or inconsistency in the consequences for particular behaviors (family); and, (3) 

poverty and race (societal; Loeber & Farrington, 2000; Sullivan & Wilson, 1995). In this 

regard, five factors have been identified by Walker and Sprague (1999) that have been 

shown to consistently predict future delinquent behaviors in youths: (1) a significant 

family event, such as divorce or death, (2) parents who have displayed criminal behavior, 

(3) family contact with child protective services, (4) youths receiving special education 

services, and (5) history of a youth’s early and/or severe antisocial behavior.  

Walker and Sprague (1999) further note that maladaptive behaviors such as 

defiance, poor interaction skills, aggressive behavior, and lack of problem-solving 

abilities, as well as overall school readiness, lead to both short-term and long-term 

outcomes for youths that may also lead to delinquency. For example, short-term 

outcomes may include frequent truancy, peer rejection, low achievement in school, 

disciplinary referrals, and substance use before most peers. Long-term outcomes include 

school drop out, substance use/abuse, committing violent crimes, welfare support, and 

increased chance of self-injury and/or death. 

School Failure Hypothesis 

 The school failure hypothesis links low academic achievement and/or having a 

disability with future delinquency (Brier, 1989; Schroeder et al., 2004). Specifically, a 
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student with a learning disability is hypothesized to struggle in school which will 

ultimately lead to academic failure. When a child is not succeeding in school, he or she 

will likely experience negative feelings regarding the self which, in turn, may lead to 

dropping out of school and increased chances of delinquency (Lane, 1980; Larson, 1988; 

Schroeder et al. 2004). Lane (1980) and Larson (1988) both report that outcomes of 

school failure (suspension & drop out) in learning disabled youths increase their chances 

of future delinquency. Schroeder et al. (2004) also offer case study findings in support of 

the school failure hypothesis. 

 In another study, Waldie and Spreen (1993) reported only partial support for the 

school failure hypothesis through their examination of persisting versus non-persisting 

delinquent youths. For example, these researchers reported that persisting delinquent 

youths showed increased receipt of support services in school, less involvement in school 

activities, and suspended more often than non-persisting delinquents. However, when 

each of these latter variables was examined with regard to predicting persisting 

delinquency, none were found to be significant predictors. 

Susceptibility Theory 

 Another theory that supports a link between disability and delinquency is the 

susceptibility theory (Brier, 1989/1994; Lane, 1980; Larson, 1988; Waldie & Spreen, 

1993). The susceptibility hypothesis focuses on inattention and impulsivity as precursors 

to antisocial, aggressive, and/or criminal behavior in youths. This implies that youths 

diagnosed as having Attention Deficit-Hyperactivity Disorder (ADHD) would be most at-

risk for delinquency, as the primary symptoms of ADHD include inattention and 
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impulsiveness (DSM-IV-TR, APA, 2000). Susceptibility theory also suggests that there is 

an inability to function on a socially appropriate level. Such students with social skills 

deficits are unable to read into social cues and have poor reasoning skills (Lane, 1980; 

Larson, 1988; Waldie & Spreen, 1993). In this regard, Waldie and Spreen (1993) 

reported that persisting delinquent youths showed a lack of judgment more often than 

non-persisting delinquents, and parents of persisting delinquents rated their children as 

being more impulsive than parents of non-persisting delinquents. However, when these 

researchers examined the relationship between acting-out behaviors in these youths and 

predicting persisting delinquency, none of the identified acting-out behaviors proved to 

be significant (Waldie & Spreen, 1993). Waldie and Spreen further indicated that they 

found this theory correctly classified 75% of their participants as either persisting or non-

persisting delinquent youths, whereas only 64% of the study participants were correctly 

identified using the school failure hypothesis. 

Coercion Theory 

 Coercion Theory posits that the more an individual is a victim of coercion, the 

more likely he or she is to commit a criminal act (Colvin, Cullen, & Vander Ven, 2002; 

Unnever, Colvin, & Cullen, 2004). In particular, both the magnitude of the coercive 

event(s) experienced and the consistency of such events experienced determine the 

likelihood of future delinquent behavior (Colvin et al., 2002; Unnever et al., 2004). 

Magnitude refers to the degree or strength of the coercion being experienced, with higher 

magnitude of coercion being positively related to increased likelihood of committing 

delinquent acts. Consistency describes the duration and frequency of coercive events 
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experienced by the person, with longer and more frequent acts of coercion increasing the 

likelihood of delinquency. Colvin and colleagues also maintain that erratic (or 

inconsistent) coercive behaviors may predict delinquency.  

Colvin and colleagues (e.g., Colvin et al., 2002; Unnever et al., 2004) suggest that 

the coercive events are not a direct cause of delinquency; rather, they believe that such 

events may lead to specific social-psychological deficits that mediate delinquent 

behavior. Four areas of such deficits have been identified by these researchers as 

important indicators of future delinquency in youths: (1) increased levels of anger, (2) 

little or no control over impulses, (3) weak or alienated social bonds, and (4) coercive 

ideation (Colvin et al., 2002). Coercive ideation refers to an individual who believes that 

coercion is an acceptable and sometimes the only means necessary to get what one wants; 

this ideation likely develops due to the accumulated experience of such coercive events. 

Support was found for alienated parent and school social bonds as well as coercive 

ideation; impulsivity was not examined (Unnever et al., 2004).  

Unnever et al., Colvin et al., and others have also examined multiple sources of 

coercion, including coercion from parents, peers, school, and the neighborhood in which 

one lives. Coercion experienced from individuals is termed “interpersonal coercion,” 

whereas coercion experienced from social entities (i.e., economic hardship, neighborhood 

crime) is termed “impersonal coercion” (Colvin et al., 2002; Unnever et al., 2004). The 

researchers reported that coercive behavior experienced from one’s parents presented the 

greatest risk of developing future delinquent behaviors (DeGarmo & Forgatch, 2005; 

Unnever et al., 2004). Colvin et al. (2002) also noted the importance of coercive 
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interchanges in families of future delinquent youths. These negative interactions among 

family members are suggested to be critical in teaching children inappropriate ways to 

respond to situations involving conflict. These researchers further state that social 

supports, especially that of the family, can work to buffer the coercive events that 

children and adolescents experience.  

Social-Cognitive Problem-Solving Difficulties & Delinquency 

 The social-cognitive problem-solving theory refers to the view that negative 

social relationships and limited problem-solving skills lead to delinquent behaviors in 

youths (Brezina, 2000; Larson, 1988; Lochman & Dodge, 1994). In this regard, students 

identified as having a learning disability and those who have a history of delinquent 

behavior are more likely to struggle with social as well as cognitive aspects of everyday 

functioning and problem-solving than same-age peers (Briney & Satcher, 1996; Larson, 

1988). For example, such deficits in these youths are more likely to manifest itself in an 

inability to see another person’s perspective of a situation, as well as acting impulsively 

without thinking of consequences for actions, unable to brainstorm alternative solutions 

to problems, not persistent in achieving goals, and an inability to think and reflect on the 

social world around them (Larson, 1988). Dodge and colleagues (e.g., Lochman & 

Dodge, 1994) have found similar results in social information processing with aggressive, 

versus non-aggressive youths. Through such difficulties in perspective taking and 

problem-solving, these youths are more likely to exhibit undesirable, and sometimes 

criminal, behaviors (Larson, 1988). 
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 Brezina (2000) suggests that three major areas of functioning affect an 

adolescent’s response to a perceived stressful situation. The first area focuses on an 

individual’s feelings of control over his or her environment. In this regard, Brezina 

(2000) states that acting out in a delinquent manner leads to increased feelings of power, 

control, and independence. The second area is related to one’s self-worth or self-esteem 

(Brezina, 2000; Lochman & Dodge, 1994). Brezina states that delinquency is a way of 

responding to feelings of stress, frustration/anger, sadness/depression, and other 

undesirable emotions. Sometimes delinquent behavior can alleviate these stressors and 

enhance one’s feelings of worth. The third area involves negative affect. As discussed 

with regard to self-esteem, an adolescent’s overall feelings and emotions can be 

overwhelming, and such youths may look to escape these negative thoughts by engaging 

in delinquent behavior to relieve, at least temporarily, such stressors, through the use of  

drugs and/or alcohol to dull mental anguish or running away to escape parental neglect or 

abuse. Delinquency can become a type of coping mechanism in which youths deal with 

their problems, and delinquent behavior may also be a way of seeking revenge on 

individuals with whom the adolescent may have strained relationships (Brezina, 2000). 

 Brezina (2000) also lists three factors that may mediate a youth’s chances of 

choosing a delinquent versus prosocial route of action: availability of alternative 

strategies, expected view of outcomes, and the successful outcome of prior delinquent 

behaviors. Limited availability to other more prosocial outcomes is both a reality and a 

perceived idea. Youths in our society have more limitations in their lives than adults 

(Brezina, 2000). For example, students who are frequently truant from school or those 
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who run away from home will likely face legal ramifications, whereas adults would not. 

Adults also have more legal rights than children and adolescents. The perception of 

alternative outcomes is usually low in delinquent youths; however, some theorists believe 

that these youths may not be able to think of such prosocial strategies because of limited 

cognitive functioning (Brezina, 2000; Larson, 1988).  

 The second factor that may mediate delinquent behavior is the expected outcome 

of the problem situation (Brezina, 2000; Lochman & Dodge, 1994). Brezina (2000) states 

that positive outcome expectancies are subjective in nature in that they are based on what 

the individual perceives to be positive or negative. Delinquent youths are more likely to 

believe that the outcome will be positive if they follow through with the delinquent act 

because they do not usually have feelings of guilt, shame, or anxiety. Non-delinquent 

youths develop negative feelings that are associated with the delinquent behavior; 

therefore, they are less likely to follow through (Brezina, 2000).  

 The third factor to play a role in mediating delinquency is prior successful 

outcomes in committing delinquent acts (Brezina, 2000). When one experiences success, 

whether it is in the form of escaping, coping, or seeking revenge, an individual is more 

likely to continue down the path of delinquency. At times, the negative consequences 

experienced, such as jail time, may reduce the likelihood of future delinquency; however, 

immediate gratification is usually foremost on the mind of juvenile delinquents and, 

therefore, later consequences are not of concern. 

 In summary, the social-cognitive problem-solving theory of juvenile delinquency 

involves understanding the social and cognitive deficits that are frequently experienced 
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by this population and how these deficits interact with one another. When put in a 

stressful situation, juvenile delinquents, as well as learning disabled youths, are less 

likely to take time to interpret their surroundings in a thoughtful manner and think about 

the possible responses they can use. They lack both the basic skills in knowledge and in 

developing prosocial, acceptable solutions to the problems they face (Brezina, 2000; 

Larson, 1988). Delinquent youths perceive situations differently than non-delinquent 

youths and have experienced different outcomes to stressful situations (Brezina, 2000; 

Lochman & Dodge, 1994). 

Juvenile Delinquency and Disability 

 Youths with IDEA disabilities comprise about 18 – 50% of the delinquent 

population, two to five times as great as in the general population (Foley, 2001; Morris & 

Morris, 2006; Rutherford et al., 2002; Winter, 1997), although it is reported that there is 

high variability (i.e., 0% - 100%) among state reported disability percentages (Bullock & 

McArthur, 1994). The most common disabilities within the juvenile justice system 

include learning disabilities (LD), emotional disabilities (ED), and mental retardation 

(Bullock & McArthur, 1994; Morris & Morris, 2006; Rutherford et al., 2002). In fact, 

researchers have noted similarities between those students identified as having a learning 

disability and those who are juvenile delinquents (Lane, 1980; Larson, 1988; Winters, 

1997), including average IQ, below average math and reading scores, hyperactivity, short 

attention span, limited social skills, and problems in peer relationships.  

Delinquent youths are also reported as having verbal skill deficits (Brier, 1994). 

In this regard, Keilitz and Dunivant (1986) reported that students with a learning 
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disability are more at-risk for developing delinquent behaviors than their peers. 

Snowling, Adams, Bowyer-Crane, & Tobin (2000) also note that there was an 

overrepresentation of students with dyslexia in the juvenile delinquency population, and 

Rutherford et al. (2002) reported 14.2% of the juvenile delinquents in their sample 

qualified as having a LD.  Doren, Bullis, and Benz (1996) also found that youths with 

learning disabilities were 3.87 times more likely to be arrested in school than other 

disabled youths. When examining rates of recidivism in delinquent youths, those with a 

reading disability were more likely to commit another crime than delinquents without a 

disability (Chavez et al., 1994; Keith & McCray, 2002). This information supports 

academic intervention in delinquent youths with reading-related disabilities (Brunner, 

1993; Lane, 1980); however, more information needs to be obtained regarding other 

types of learning disabilities. 

Another category of disability commonly studied in juvenile delinquency is the 

category of emotional disability (ED; Rutherford et al., 2002). Studies have suggested an 

overrepresentation of youths with ED in the juvenile justice system in comparison with 

both the general population as well as with the disabled population (Bryant & Rivard, 

1995; Quinn et al., 2005). For example, Rutherford et al. (2002) report that 16.8% of the 

juvenile delinquency population overall has been identified as having an ED. When 

examining juvenile delinquents with at least one of the 13 identified disabilities under 

IDEA or IDEIA, Rutherford and colleagues found that 47% of such disabled juvenile 

delinquents were diagnosed as having an ED. In contrast, within the school population, 

less than 1% of students are identified as having an ED (Rutherford et al., 2002). Students 
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with ED have been found to be 13.30 times more likely to be arrested before leaving 

school than other disabled youths (Doren et al., 1996), and over 50% of students with ED 

are likely to be arrested within five years of leaving school (Burrell & Warboys, 2000). 

More specifically, juvenile delinquent sexual offenders have been found to be twice as 

likely to be diagnosed with ED as juvenile delinquents for other offenses (Jonson-Reid & 

Way, 2001). 

 Mental retardation has also been found to be overrepresented in the juvenile 

delinquency population, three times more prevalent than in the general population 

(Rutherford et al., 2002). Rutherford and colleagues reported that around 10% of juvenile 

delinquents have been identified as having mental retardation, whereas only 2% of the 

general public school population is diagnosed as such. According to the Office of the 

Defender General (ODG) in Vermont, defendants with mental retardation are reported as 

lacking comprehension in all aspects of the justice system process (Kinsler et al., 2004), 

which includes pre-trial circumstances such as understanding the Miranda rights and 

post-trial circumstances such as understanding the rules of probation. Despite the 

controversy surrounding competency in delinquents with mental retardation, these youths 

are commonly found competent to stand trial and enter a plea (e.g., Vermont State v. 

Lockwood, 1993, as cited in Kinsler et al., 2004). 

Juvenile Delinquency, School Failure, and Drop Out 

Although one may presume that school failure and school drop out are highly 

correlated, some studies have suggested that non-school variables, such as availability of 

resources and social economic status, contribute more to the variance of drop out across 
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populations than do such school-related variables as test scores and other achievement-

related data (Christenson & Thurlow, 2004; Christenson, Sinclair, Laird, & Godber, 

2001; Rumberger & Palardy, 2005). School failure is associated with a student 

demonstrating low academic success, such as receiving low or failing grades, being 

retained, and/or demonstrating academic deficits in one or more areas (e.g., oral 

language, math, written expression). School drop out, on the other hand, does not 

necessarily include school failure; the student just chooses not to return to school, with 

this decision being associated with many contributing factors (Battin-Pearson, Newcomb, 

Abbott, Hill, Catalano, & Hawkins, 2000; Finn, 1993; Hardre & Reeve, 2003).  

Across gender and ethnicity, level of academic achievement has been shown to be 

associated with juvenile delinquency (Baltodano et al., 2005; Chavez et al., 1994; 

Grande, 1988). For example, juvenile delinquents tend to have lower vocabulary and 

verbal skills, and they usually score higher on performance-related tests than on verbal-

based tests (Foley, 2001; Keith & McCray, 2002; Snowling et al., 2000). Similarly, 

delinquent youths frequently experience difficulty in the area of reading (Foley, 2001; 

Keith & McCray, 2002; Snowling et al., 2000) as well as with math and written 

expression (Foley, 2001). In addition, the literature suggests that approximately half of all 

juvenile delinquents have been retained at least once (Foley, 2001), and retention has 

been shown in some studies to be significantly correlated with school drop out 

(Deschamps, 1992). 

There is limited information available in the literature regarding the relationship 

between school drop out and juvenile delinquency. Research does suggest that students 
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who have a LD and also drop out are more likely to be arrested than students having a LD 

who have not dropped out (Doren et al., 1996; Lichtenstein, 1993). In addition, Doren 

and colleagues report that youths with disabilities who drop out are 5.86 times more 

likely to be arrested than those youths having a disability who remain in school. Chavez 

and colleagues (1994) found that drop outs were more likely to be involved in various 

types of delinquency, when compared to low-achieving students who stayed in school or 

a typically achieving control group. Consistent with this finding, Kinsler and colleagues 

(2004) reported that 95% of incarcerated youths (ages 22 & younger) in Vermont were 

self-identified drop outs. Garfinkel and Nelson (2004) suggest that a lack of 

communication between the school and juvenile justice centers may contribute to the 

limited amount of information there is available regarding the juvenile justice population 

and educational outcomes.  

Theories of School Drop Out 

 When examining the literature regarding theories of school drop out, some 

theories involve the relationship between having a LD and becoming a juvenile 

delinquent. For example, the school failure hypothesis and the susceptibility theory have 

been cited as both examples of a disability-delinquency theory and a theory regarding 

school drop out (Schroeder et al., 2004). Other theories focus exclusively on school drop 

out (e.g. Battin-Pearson, Newcomb, Abbott, Hill, Catalano, & Hawkins, 2000; Finn, 

1993; Hardre & Reeve, 2003). Specific theories discussed within this section include: 

Self-Determination Theory, Participation-Identification Model, and Integrated Theories 

position. 
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Self-Determination Theory 

 According to Hardre and Reeve (2003), when students are in a controlling versus 

an autonomy-supportive classroom, they are more likely to judge schooling as a 

requirement and have no internal motivation to proceed. This sets the stage for possible 

school drop out. A student’s level of motivation and perceived feelings of competence 

have a direct influence on school performance, and all three of these factors can 

contribute to a student’s intention of dropping out of school (Hardre & Reeve, 2003).  

The self-determination theory is based upon providing students with autonomy-

supportive classroom environments in which such students experience increased levels of 

intrinsic motivation and perceived competence (Hardre & Reeve, 2003; Vallerand, 

Fortier, & Guay, 1997). Teachers who support autonomy in their classrooms value their 

students’ opinions, provide options for students to choose, and instill confidence in their 

students (Hardre & Reeve, 2003). Teachers are also encouraged to provide students with 

positive feedback to help establish motivation and confidence (Deci, Vallerand, Pelletier, 

& Ryan, 1991). Autonomy-supportive environments are not controlling, and classroom 

activities/materials are relevant to the students’ lives. Again, this encourages the interest 

and importance of what is learned, and students are more likely to experience academic 

success under these circumstances (Deci et al., 1991; Hardre & Reeve, 2003). This 

motivational model of self-determination was found by Hardre and Reeve (2003) to 

account for 27% of the variance for students reporting intentions to drop out versus 

remain in school. Academic performance in students accounted for 17% of the variance 

in student intentions to drop out.  
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Vallerand et al. (1997) found similar results in an earlier study of self-

determination and intention to drop out. Overall, they found that non-drop outs showed 

higher levels of motivation than drop outs, and students who dropped out reported 

feelings of being less competent than their non-drop out peers. Drop outs also believed 

that the school environment was more controlling than non-drop out students. In addition, 

students who perceived the presence of more autonomy in the home had increased levels 

of motivation and competence (Deci et al., 1991; Vallerand et al., 1997).  

In summary, according to this theory, the more controlling the social agents in a 

student’s life, the lower the student’s perceptions of self-competence and academic 

autonomy. In addition, when a student’s level of perceived competence and autonomy are 

low, she or he is more likely to experience lower levels of self-determined (intrinsic) 

motivation. The combination of low feelings of self-competence, autonomy, and 

motivation regarding academic performance leads, in turn, to a student being in a 

decision-making position regarding the choice of whether to stay in school and graduate 

or drop out (Deci et al., 1991; Hardre & Reeve, 2003; Schroeder et al., 2004; Vallerand et 

al., 1997). 

Participation-Identification Model 

 The Participation-Identification model states that a student’s participation and 

engagement in school-related activities can be conceptualized in terms of both behavioral 

and affective components. The behavioral component is defined in terms of a student’s 

level of participation in school activities. The affective component is defined in terms of 

a student’s feelings of belongingness in the school (Finn, 1993; Finn & Rock, 1997). 
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Within the behavioral component, this theory delineates four levels of participation (Finn, 

1993). Level one refers to basic participation components, such as student attendance to 

school, being prepared with school supplies, and responding to teacher questions. The 

second level of participation refers to a student’s active participation in classroom 

discussions and initiating interactions with other students. The third level represents those 

students who participate in one or more of the various extracurricular activities available 

at their school, and the fourth level involves proactive participation in one’s school career 

by setting (realistic) academic goals and making (effective) decisions regarding his/her 

future (Finn, 1993). 

 Finn (1993) suggests that if student participation is positively reinforced, students 

will likely experience a sense of belongingness within the school environment, and if 

participation occurs at all four levels, then identification with the school would likely 

develop. Finn and his colleagues also indicate that if students experience academic 

success in conjunction with high levels of participation, this will also likely lead to 

increased feelings of identification (Finn, 1993; Finn & Rock, 1997). Mediating variables 

include student abilities and teacher instruction (Finn, 1993). 

 In terms of research support, Finn (1993) reports that the more involved a student 

was in the classroom, the more likely he/she had significantly higher rates of attendance, 

significantly lower levels of undesirable or disruptive behaviors in the classroom, and 

significantly higher levels of extracurricular activities. When comparing varying levels of 

academic success in students, 38% of the unsuccessful group was retained, whereas only 
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19.5% of those students who were considered to be passing and 4.9% of successful 

students were retained (Finn, 1993).  

 If students receive poor support and instruction from teachers and do not actively 

participate in or out of class, they are more likely to suffer academic failure and less 

likely to positively identify with the school (Finn, 1993). This notion of belongingness in 

relation to the school does not develop within these individuals, and this may lead to 

learned helplessness (or in failure accepting behaviors) or to a self-handicapping way of 

thinking/acting. Finn described learned helplessness in relation to school-related 

problems as not using effective strategies during learning, and he defines self-

handicapping students as those who misbehave or act inappropriately to where such 

behaviors interfere with learning.  

Finn (1993) maintains that when one accepts failure, he or she believes that one 

has no control over future outcomes – this person has learned over time and conditioning 

to feel helpless (Finn, 1993). With regard to self-handicapping students, Finn (1993) 

indicates that these students do not want to experience negative outcomes and/or feelings 

related to school failure (i.e., negative self-concept); therefore, in order to avoid such 

feelings, they divert attention away from their failures by engaging in disruptive 

behaviors or do not attempt academic tasks at all by exhibiting procrastination. They still 

experience failure, but in their minds it is not due to their inadequacy but to choosing not 

to complete assigned work. 
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Integrated Theories 

 Battin-Pearson, Newcomb, Abbott, Hill, Catalano, and Hawkins (2000) examined 

three varying routes of future school drop out, in which five theories were integrated as 

predictor variables. The first route discussed was the full academic mediation position in 

which academic achievement is viewed as a mediator, and five predictor variables are 

identified to play a role in success or failure in school: (1) general deviance, such as 

delinquency and drug use; (2) deviant affiliation, or having friends who engage in deviant 

behavior; (3) school socialization, or a sense of belonging within the school (4) poor 

family socialization, such as divorce and/or education level of parents; and (5) structural 

strains, such as gender and minority status. Battin-Pearson and colleagues (2000) found 

that poor academic achievement explained 33% of the variance in school drop out before 

the completion of 10th grade, and the five predictor variables accounted for 53% of the 

variance in poor academic achievement.  

 The second route examined by Battin-Pearson et al. (2000) focused on the direct 

effects of the predictor variables identified above, without consideration of academic 

achievement as a mediating factor. When looking at the effects of general deviance 

among students, 37% of the variation in drop out was accounted for by such effects. 

Specifically, delinquency-related behaviors and drug use were found to occur before the 

decision to drop out of school, and female students were more likely to drop out if 

pregnant (Battin-Pearson et al., 2000). Affiliation with deviant peers accounted for 36% 

of the variance and poor family socialization accounted for 32% of the variance in school 

drop out, when taking poor academic achievement out of the equation. The direct effects 
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of structural strain on future school drop out accounted for 35% of the variance. The 

ethnicity and gender components did not contribute to drop out. However, the low social 

economic status (SES) factor showed contributions beyond the mediation factor of 

academic achievement.  

 Another conceptualization of school drop out involves a combination of both the 

direct and fully mediated models. Fifty percent of the variance in academic achievement 

was accounted for when considering all nine variables that make up the five predictors. 

Poor academic achievement accounted for 37% of the variance in school drop out, 

suggesting a stronger contributing factor than any of the other nine variables by 

themselves (Battin-Pearson, 2000). Results of this integrated position suggest that direct 

paths to drop out may be the best approach to use for identifying factors that contribute to 

school drop out. Specifically, general deviance, delinquent affiliation, and low SES all 

show a significant correlation with school drop out, regardless of academic outcomes 

(Battin-Pearson et al., 2000). However, a combination of direct and mediating models 

appears to work best in suggesting the probability of drop out in particular students. In 

other words, although those students who engage in deviant behaviors, affiliate with other 

students who engage in deviant behaviors, and/or are from a low SES background are 

significantly more likely to drop out of school than their counterparts, academic 

achievement still plays an important mediating factor in whether students drop out or 

graduate from high school.  
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Juvenile Delinquency, IDEA Disability, and School Drop Out 

 Although the literature is sparse that addresses delinquency, disability, and school 

drop out in youths, some studies do exist (Doren, Bullis, & Benz, 1996; Lichtenstein, 

1993). For example, Doren et al. (1996) conducted a study predicting in-school and post-

school arrests in students with and without disabilities. They found a significant 

interaction between having a specific learning disability (SLD) and drop out status when 

predicting post-school arrests. Specifically, those youths who dropped out of school and 

had a SLD were more likely to be arrested within one year of being out of school than a 

comparison group of student drop outs with a disability other than a SLD (Doren et al., 

1996).  

 Doren and colleagues (1996) also found that having a SLD, independent of 

dropping out of school, increased a person’s chances of being arrested after being out of 

school. Youths with a SLD who had stayed in school were also 3.65 times more likely to 

be arrested within one year of graduating than those youths who graduated and had a 

disability other than SLD. When looking at both having a SLD and school drop out, 

Doren and colleagues found that youths with a SLD who have dropped out of school 

were 49.48 times more likely to be arrested within one year of being out of school than 

those students who had not dropped out of school and had a disability other than SLD. 

Therefore, this suggests that having a SLD and dropping out of school both contribute to 

a youths’s involvement in criminal behaviors. 

 Christle, Jolivette, and Nelson (2005) identified three key elements in determining 

delinquency: (1) academic failure, (2) exposure to exclusionary discipline practices at 
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school, and (3) school drop out. They explain that problems with academic achievement 

likely lead to school-based problem behaviors. These problem behaviors then usually 

lead to some type of exclusionary discipline practice (e.g., suspension or expulsion) 

which results in less instructional time for these students. The less time a student spends 

in the classroom, the more likely he or she will then experience academic failure, 

resulting in a perpetuating cycle of school-based problem behaviors and the eventual 

decision to drop out of school (Christle et al., 2005; Hawkins, Herrenkohl, Farrington, 

Brewer, Cantalano, Harachi, & Cothern, 2000; Wald & Losen, 2003).  

 As was noted earlier, low academic achievement is a strong predictor of 

delinquent behaviors in youths (Baltodano et al., 2005; Chavez et al., 1994; Grande, 

1988), and students who drop out of school are more likely than their non-drop out peers 

to participate in delinquent behaviors (Chavez et al., 1994; Keith & McCray, 2002; 

Kinsler et al., 2004). In addition, Wald and Losen (2003) found that inappropriate 

behavioral intervention strategies used by teachers or other school personnel may also 

lead to future engagement in delinquent behaviors for those students identified as having 

a disability. Wald and Losen further noted that school drop out is more likely to occur 

after students have been removed from the school for disciplinary reasons. 

 When examining school-level characteristics, Christle et al. (2005) found that low 

SES was significantly related to academic failure. Those schools with higher rates of 

poverty were more likely to see lower standard assessment scores than schools with 

lower rates of poverty. First year data (i.e., 1998-99 school year) concluded that 47% of 

the variance in academic success/failure could be attributed to enrollment in the free and 
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reduced lunch program (FRLP), and second year data showed 33% of the variance in 

academic achievement accounted for by enrollment in FRLP (Christle et al., 2005). When 

comparing schools with low versus high school drop out rates, a significantly higher 

proportion of students from low SES families attended schools with high numbers of 

drop outs (Christle et al., 2005).  

 Christle et al. (2005) also found significant differences in attendance, academic 

achievement, retention, and suspension rates between schools with low, versus high, drop 

out rates. A correlational analysis revealed a significant positive relationship between 

attendance rate and academic achievement (r = .584 and r = .501 for years 1 and 2, 

respectively; Christle et al., 2005). Accordingly, attendance was negatively correlated 

with school failure and drop out. These findings support Wald and Losen’s (2000) 

suggestion that disciplinary removal of students can play a detrimental role in their 

educational achievement. The evidence further suggests that attendance is important in 

succeeding academically, including graduating from high school, and that educational 

opportunity (i.e., school characteristics) may play a critical role in students’ academic 

achievement. Included in such school characteristics are high levels of 

neighborhood/family poverty, school drop outs, and exclusionary discipline procedures 

(Christle et al., 2005; Wald & Losen, 2000).  
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CHAPTER III 

METHODOLOGY 

 The methodology for the current dissertation study is described in this chapter, 

including information regarding participants, independent and dependent measures, 

procedure, and data analyses. The Human Subjects Protection Program at the University 

of Arizona approved this study prior to the collection of data from the local juvenile court 

center (see Appendix A for the most recent continuing review approval from Human 

Subjects). 

Participants 

 Data for this study were gathered from an existing database established under the 

collaboration and interagency agreement of the local juvenile court center, one 

participating large local school district, and the University of Arizona (see Appendix B 

for Intergovernmental Agreement). This database included all juvenile delinquents who 

had contact with the juvenile court center at least one time from August 15, 2006 to May 

24, 2007 (the 2006-07 school year). From this existing database, the following 

information was used for the current study: juveniles 15 to 17 years-of-age, adjudication 

status within the 2006-07 school year, standardized scores on achievement tests, 

disability diagnostic category from the Individuals with Disabilities Education Act 

(IDEA; Office of Special Programs, 2005), drop out status, ethnicity, and eligibility for 

free/reduced lunch. Drop out rates calculated within this sample are considered status 

rates, as opposed to event rates, because sample data regarding drop out status consisted 

of a snapshot when juveniles came in contact with the juvenile court center. Eligibility 
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for free and reduced lunch was examined as a measure of socioeconomic status. All 

information in the database was coded and no identifying information was provided or 

could be deduced from given data. See Appendix C for a sample print out of the database 

provided by the juvenile court center. 

The database provided by the juvenile court contained a total of 2579 records, and 

when filtered for those students between 15 and 17 years-of-age, the sample size obtained 

was 1438. This filtered sample consisted of 596 males (41.5%) and 840 females (58.5%) 

with two missing values, leading to a reduced sample size of 1436. With respect to 

ethnicity, there were 953 adolescents classified as being from a minority group (66.4% of 

total sample) and 483 who were classified as non-minority (33.6%). In examining various 

groups of minorities, there were 723 Hispanics (50.3% of total sample), 142 African 

Americans (9.9%), 74 Native Americans (5.2%), and 14 Asian/Pacific Islanders (1.0%). 

In regard to free/reduced lunch status, there were 603 adolescents (42.0%) who qualified 

for free/reduced lunch and 833 (58.0%) who did not qualify for such service.  

Out of the 1436 adolescent records used in this study, 408 (28.4%) were reported 

to have an IDEA/IDEIA disability, 312 (21.7%) were reported to have been adjudicated 

at least once during the 2006-07 school year, and 440 (30.6%) were reported as having 

dropped out of school/unknown status. Over 38% of males within this sample were 

classified as drop out/unknown status, whereas about 25% of females were classified as 

such. This pattern is similar to national statistics in regard to males showing higher rates 

of drop out than females; however, both males and females within the juvenile delinquent 

sample showed higher drop out percentages than that reported for the general population 
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by NCES (2006). With regard to ethnicity, Native American juvenile delinquents showed 

the highest percentage of adjudication and drop out (36.5% & 48.6%, respectively) in the 

sample data, whereas African American juvenile delinquents showed the highest 

percentage of having at least one identified IDEA disability (33.8%). (See Tables 1 and 2 

for a summary of demographic data with respect to adjudication, IDEA disability, and 

drop out status.) 

When comparing the sample obtained from the juvenile court center with the local 

school district demographics for the 2006-07 school year,1 percentages were similar with 

respect to ethnicity. For example, Caucasian delinquent youths made up 33.6% of the 

juvenile court sample, and Caucasian students within the local school district made up 

32.3% of the school sample. Hispanic delinquent youths made up 50.3% of the juvenile 

court sample, and Hispanic students within the school district made up 54.1% of the 

school sample. The percentages of African-American and Native American delinquent 

youths were also similar between the juvenile court sample (9.9% & 5.2%, respectively) 

and the local school district (6.8% & 4.1%, respectively). The percentage of youths 

identified as being of Asian decent within the delinquent population was somewhat lower 

than the percentage of Asian students within the participating local school district (1.0% 

& 2.6%, respectively), in contrast to other ethnic minority groups.  Data regarding 

percentages for free/reduced lunch status within the school district population were 

unable to be obtained at this time. 
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Table 1 
 
Demographic Data by Independent Variable: Gender 
 

 Male Female Total 

 N % N % N % 

Adjudicated 108 18.1% 204 24.3% 312 21.7% 

Disabled 126 21.1% 282 33.6% 408 28.4% 

Dropped Out 227 38.1% 213 25.4% 440 30.6% 

 
Note. Percentages were calculated by dividing each n value by total number of males 

(596), females (840), and total sample size (1436), respectively. 

 
Table 2 
 
Demographic Percentages by Independent Variable: Ethnicity 
 

 Caucasian Hispanic 
African 

American 
Native 

American 
Asian / Pacific 

Islander 

Adjudicated 15.9% 23.8% 23.9% 36.5% 14.3% 

Disabled 29.2% 27.8% 33.8% 21.6% 14.3% 

Dropped Out 24.0% 32.9% 31.0% 48.6% 42.9% 

 
Note. Percentages refer to the proportion of the particular ethnicity group who had been 

adjudicated, disabled, or classified as having excessive absences or having dropped out of 

school. 
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When comparing the overall sample obtained in this study through the juvenile 

court records with those within this sample that were classified as dropping out of school, 

it was found that proportions were similar with respect to ethnicity. (See Figure 1 for a 

visual representation of this comparison.) The percentages of ethnicity within the sample, 

with respect to adjudication status and with IDEA status, were relatively equal to the 

overall sample percentages. 

Independent and Dependent Measures 

The independent variables for the present study included (1) delinquency status 

(adjudicated versus non-adjudicated), (2) IDEA/IDEIA disability diagnosis, (3) drop out 

status, (4) gender, (5) ethnicity, and (6) free/reduced lunch status. Free and reduced lunch 

status was examined as a measure of socioeconomic status. The dependent measures 

were frequency data and scores on standardized tests. Matched comparison groups 

included the independent variables delinquency status and disability status (adjudicated v. 

non-adjudicated juvenile delinquents and IDEA disability v. no IDEA disability), with 

respect to the independent variable school drop out. 
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Total Sample

Hispanic

Caucasian

African American

Native American

Asian/Pacific
Islander

 

Drop Out Sample

Hispanic

Caucasian

African American

Native American

Asian/Pacific
Islander

 
Figure 1. Comparison of the Proportion of Juvenile Delinquents within the Total Sample 

and within the Drop Out Sample
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Procedure 

 Once the database was made available to the researcher, records were organized 

by adjudication, disability, and drop out status. Specifically, adjudication status was 

determined by records having at least one referral that ended in a “found guilty” result. 

Disability status was determined by records showing at least one IDEA/IDEIA disability. 

Drop out status was determined by including records having withdrawal codes for either  

excessive absences/status unknown or drop out, which is consistent with NCES (2006) 

and OSEP (2005) practices. Data were then filtered to include only those records in 

which the indentified youths were 15 to 17 years-of-age at the time of last referral during 

the 2006-07 school year. 

Data Analyses 

 Data analyses were conducted using the SPSS for Windows statistical package 

16.0 (SPSS, 2007), and included descriptive statistics, such as means and standard 

deviations of scores, as well as inferential statistics, such as analyses of variance. Chi-

Square analyses as well as z-Tests of Proportional Differences were used to examine 

school drop out frequency data for each of the identified categories (delinquency status, 

IDEA disability status, gender, ethnicity, and free/reduced lunch status). Cramer’s V, a 

nominal measure of effect size, was calculated for all statistically significant relationships 

to determine the strength of such significant associations.  

A 2 (disability vs. no disability) x 2 (adjudicated vs. non-adjudicated) x 2 (drop 

out vs. non-drop out) ANOVA was used to examine differences in standardized test 

scores between identified groups. In addition, further analyses were conducted that took 
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into account the role of being identified as having an Emotional Disability (ED) as well 

as being identified as having a Learning Disability (LD), in comparison to the overall 

sample, with respect to adjudication and drop out status. Post Hoc tests of statistically 

significant data could not be calculated because there were fewer than three groups for 

each of the three independent variables. Thus, a visual examination of the means for each 

of the two groups of each independent variable was conducted to determine directionality 

of significant results.  

In determination of practical significance with regard to reported effect sizes in 

the present study, prior research studies within this area were examined. The range of 

effect sizes reported in studies examining similar variables was anywhere from .02 to .40, 

with .30 to .40 showing as the highest range of effects (e.g., Battin-Pearson, et al., 2000; 

Chavez, et al., 1994; Finn, 1993; Finn & Rock, 1997; Hawkins, et. al., 2000). A variety of 

methods were used to compute such effects. In the Hawkins, et al. (2000) meta-analysis 

study, they ranked effect sizes of identified variables that were found to have statistically 

significant differences in violent offense outcomes from highest to lowest by groupings. 

Specifically, five ranked groups were identified: (1) .30 - .39, (2) .23 - .26, (3) .18 - .21, 

(4) .11 - .16, and (5) .04 - .10.  

Although the studies referenced in this section reported similar levels of practical 

significance with regard to effect size, most studies examined either focused more on 

descriptive data or did not report measures of effect size. Those that did report effect 

sizes rarely discussed levels of practical significance of these effect sizes (e.g. 

weak/small, mild, moderate). Given this information and the range of effect sizes found 
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in the noted studies, the present study used the following ranges and levels of practical 

significance: effect sizes .22 to .40 were comparable to similar studies, and thus, were 

considered having moderate practical significance; effect sizes .11 to .21 were somewhat 

lower or within the lower range of significance for similar studies, and thus, were 

considered as having some (mild to moderate) practical significance; and, effect sizes .02 

to .10 were at the bottom of the range of effect sizes reported, and thus, were considered 

of small (weak) practical significance.  
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CHAPTER IV 

RESULTS 

The results of the statistical data analyses conducted to test the research 

hypotheses are presented in this chapter. Results are presented by statistical test and 

hypothesis, and tables summarize the relevant data. 

Chi-Square Tests of Independence 

To address hypotheses 1 and 2, Chi-Square Tests of Independence were 

conducted. These hypotheses included (1) school drop out percentages of adjudicated 

versus non-adjudicated youths with and without at least one identified IDEA disability 

are statistically independent of one another (p > .05) and (2) school drop out percentages 

of adjudicated versus non-adjudicated youths with and without at least one identified 

IDEA disability are statistically independent of one another (p > .05) in (a) males versus 

females, (b) minority status, or (c) free/reduced lunch status. Two assumptions were 

made when conducting a Chi-Square Test of Independence: (1) each person, item, or 

entity contributes to only one cell of the contingency table and (2) expected frequencies 

should be greater than five. Both assumptions were met with the observed data for all chi-

square analyses. 

Hypothesis 1: Frequency of School Drop Out, Adjudication, and Disability 

When examining the association between drop out and adjudication status, chi-

square analyses revealed a statistically significant association between these two 

categories, χ2 (1, N = 1436) = 41.49, p < .0001. Specifically, there was a 15.2% 

difference between adjudicated youth who did, versus did not, drop out of school (32.3% 
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and 17.1%, respectively). There was a 19% difference between school drop outs that 

were, versus were not, adjudicated at least once for arrests during the 2006-07 school 

year (45.5% and 26.5%, respectively). Further, when examining the odds ratio between 

adjudication and drop out status, juvenile delinquents who had been adjudicated at least 

once during the 2006-07 school year were 2.32 times more likely to have dropped out of 

school than juvenile delinquents who had not been adjudicated. Although the association 

between drop out and adjudication status was statistically significant, Cramer’s V 

revealed a somewhat moderate association between the two categories (V = .170; Battin-

Pearson, et al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & Rock, 1997; Hawkins, et. 

al., 2000).  

Drop out frequencies were also compared with respect to IDEA disability status, 

and a Chi-Square Test of Independence revealed no significant association between drop 

out and disability, χ2 (1, N = 1436) = 1.94, p = .163. This suggests that observed 

differences were most likely due to chance, as there was only a 3.7% difference among 

those students who dropped out who were, versus were not, identified as having an IDEA 

disability. In examination of adjudication and IDEA disability status, a chi-square test of 

independence revealed a statistically significant association, χ
2 (1, N = 1436) = 7.54, p = 

.006. Specifically, there was a 7.9% difference between those disabled youth who had, 

versus had not, been adjudicated at least once during the 2006-07 school year (34.6% and 

26.7%, respectively). Further, when examining the odds ratio between adjudication and 

IDEA disability status, juvenile delinquents who had been adjudicated were 1.45 times 

more likely to be identified as having an IDEA disability than juvenile delinquents who 
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had not been adjudicated. Although significant, Cramer’s V revealed a weak association 

between the two categories (V = .072; Battin-Pearson, et al., 2000; Chavez, et al., 1994; 

Finn, 1993; Finn & Rock, 1997; Hawkins, et. al., 2000). 

Finally, the association among drop out, adjudication, and IDEA disability were 

examined for significance. When examining the role of drop out in delinquent youths, 

adjudication and disability status were found to have a significant association for those 

who were still in school, χ2 (1, N = 996) = 5.65, p = .017, but not for those who had 

dropped out, χ2 (1, N = 440) = 1.27, p = .260. Specifically, there was an 8.9% difference 

between adjudication and non-adjudication percentages among disabled delinquent 

youths who had not dropped out of school (34.7% and 25.8%, respectively). Cramer’s V 

revealed this as a weak association (V = .075; Battin-Pearson, et al., 2000; Chavez, et al., 

1994; Finn, 1993; Finn & Rock, 1997; Hawkins, et. al., 2000).  

Regardless of disability status, adjudication and drop out were found to have a 

significant association, χ2
Disabled (1, N = 408) = 9.58, p = .002 and χ2

nonDisabled (1, N = 

1028) = 31.35, p < .0001. Specifically, there was a 14.3% difference among disabled 

adjudicated delinquent youths who had, versus had not, dropped out of school (36.0% 

and 21.7%, respectively), and there was a 15.3% difference among non-disabled 

adjudicated delinquents who had, versus had not, dropped out of school (30.6% and 

15.3%, respectively). Cramer’s V revealed such statistically significant differences as 

mild to moderate associations (VDisabled = .153 and VnonDisabled = .175, respectively; Battin-

Pearson, et al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & Rock, 1997; Hawkins, et. 

al., 2000). Regardless of adjudication status, disability and drop out were not significantly 
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associated for delinquent youths, χ
2
Adj (1, N = 312) = .001, p = .971 and χ2

nonAdj (1, N = 

1124) = 1.30, p =.254. 

In addition, Chi-Square analyses were conducted for adjudication, disability, and 

drop out status with respect to type of disability. Specifically, the role of having an 

Emotional Disability (ED) or having a Specific Learning Disability (SLD) was examined. 

Adjudication and drop out were significantly associated for delinquent youths without an 

ED, χ2 (1, N = 1334) = 42.22, p < .0001, but not for those who had been identified as ED, 

χ
2 (1, N = 102) = .25, p = .621. Specifically, there was a 15.8% difference between 

adjudicated delinquent youths not identified as ED who had, versus had not, dropped out 

of school (32.1% and 16.3%, respectively). Cramer’s V revealed a somewhat moderate 

level of association between adjudication and drop out for those youths not ED (V = .178; 

Battin-Pearson, et al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & Rock, 1997; 

Hawkins, et. al., 2000). On the other hand, adjudication and drop out were significantly 

associated for both delinquent youths identified and not identified as having an SLD, χ
2 

(1, N = 262) = 7.91, p = .005 and χ2 (1, N = 1174) = 32.61, p < .0001, respectively. 

Cramer’s V suggested a somewhat moderate association for both SLD and non-SLD 

delinquent youths (V = .167 and V = .174, respectively; Battin-Pearson, et al., 2000; 

Chavez, et al., 1994; Finn, 1993; Finn & Rock, 1997; Hawkins, et. al., 2000).  

Similarly, ED status was significantly associated with adjudication status for 

those delinquent youth who had not dropped out of school, χ
2 (1, N = 996) = 7.10, p = 

.008, but not for those who had dropped out (χ
2 (1, N = 440) = .07, p = .788. Specifically, 

there was a 13.2% difference between non-drop out adjudicated youths who had, versus 
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had not, been identified as having an ED (29.5% and 16.3%, respectively). Cramer’s V 

revealed a weak association between ED status and adjudication status among non-drop 

outs (V = .084; Battin-Pearson, et al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & 

Rock, 1997; Hawkins, et. al., 2000). SLD status, on the other hand, was not significantly 

associated with adjudication status, regardless of drop out status (χ
2
dropout [1, N = 440] = 

1.57, p = .210 and χ2
non-dropout [1, N = 996] = 2.900, p = .089).  

A z-test of proportional differences, or a comparison of column proportions, was 

computed for all statistically significant Chi-Square analyses. Results were based on two-

tailed tests with a significance level of .05, and tests were adjusted for all pairwise 

comparisons using the Bonferroni correction. When comparing column proportions of 

adjudicated and non-adjudicated youths with respect to drop out status, a z-test of 

proportional differences revealed that the proportion of adjudicated youths who had 

dropped out of school was significantly greater than the proportion of non-adjudicated 

youths who had dropped out. Likewise, the proportion of non-adjudicated youths who 

had not dropped out of school was significantly greater than adjudicated youths who had 

not dropped out of school.  

When comparing column proportions of adjudicated and non-adjudicated youths 

with respect to IDEA disability status, a z-test of proportional differences revealed that 

the proportion of adjudicated youths who had been identified as having an IDEA 

disability was significantly greater than the proportion of non-adjudicated youths 

identified as having an IDEA disability. Likewise, the proportion of non-adjudicated 
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youths who had not been identified as having an IDEA disability was significantly 

greater than the proportion of adjudicated youths who had not been identified as such.  

For those who had not dropped out of school, the proportion of adjudicated youths 

who had been identified as having an IDEA disability was significantly greater than the 

proportion of non-adjudicated youths identified as such. Likewise, the proportion of non-

adjudicated youths who had not been identified as having an IDEA disability was 

significantly greater than the proportion of adjudicated youths not identified as such. 

Proportional differences were not significantly different for adjudication and disability 

status when looking at those youths who had dropped out of school.  

A z-test of proportional differences was statistically significant when looking at 

adjudication and drop out status, regardless of IDEA disability status. In other words, for 

both those with and without an identified IDEA disability, the proportion of adjudicated 

youths who were classified as having excessive absences or having dropped out of school 

was significantly greater than the proportion of non-adjudicated youths who were 

classified as such. Likewise, for both those with and without an identified disability, the 

proportion of non-adjudicated youths who had not been classified as having dropped out 

of school was significantly greater than the proportion of adjudicated youths not 

classified as dropping out.  

Additionally, a z-test of proportional differences was examined with respect to ED 

status and SLD status. For those without an identified ED, the proportion of adjudicated 

youths who had dropped out of school was significantly greater than the proportion of 

non-adjudicated youths who had dropped out; however, such significant differences 
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between proportions were not present for those who had been identified as ED. A z-test 

of proportional differences also revealed that, regardless of SLD status, the proportion of 

adjudicated youths who had dropped out of school was significantly greater than the 

proportion of non-adjudicated youths who had dropped out. 

Hypothesis 2: Frequency of School Drop Out Across Gender, Ethnicity, and 

Free/Reduced Lunch Status 

Hypothesis 2a considered the role of gender on school drop out frequency data. 

Chi-Square tests revealed that, regardless of gender, juvenile delinquents who had been 

adjudicated at least once within the school year showed significantly higher percentages 

of school drop outs than those who were not adjudicated, χ
2
female (1, N = 840) = 12.70, p 

< .0001 and χ2
male (1, N = 596) = 42.78, p < .0001. Specifically, there was a 12.5% 

difference in occurrence of school drop out among females who had, versus had not, been 

adjudicated (34.8% and 22.3%, respectively), and there was a 33.7% difference in 

occurrence of school drop out among males who had, versus had not, been adjudicated 

(65.7% and 32.0%, respectively). Cramer’s V revealed a mild association between 

adjudication and drop out status for females (V = .123) and a moderate association for 

males (V = .268; Battin-Pearson, et al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & 

Rock, 1997; Hawkins, et. al., 2000), males exhibiting a somewhat stronger effect than 

females. A z-test of proportional differences was computed between adjudication and 

drop out status with respect to gender. Results revealed that, regardless of gender, the 

proportion of adjudicated youths who had dropped out of school was significantly greater 

than the proportion of non-adjudicated youths who had dropped out.  



  64 

When controlled for gender, a statistically significant association between school 

drop out and disability status occurred among males, but not among females, χ
2
male (1, N 

= 596) = 7.22, p = .007 and χ2
female (1, N = 840) = .34, p = .557. Specifically, there was a 

13.1% difference among male school drop outs that were, versus were not, identified as 

having a disability (48.4% and 35.3%, respectively). Cramer’s V revealed a mild 

association between drop out and disability status for males (V = .110; Battin-Pearson, et 

al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & Rock, 1997; Hawkins, et. al., 2000). A 

z-test of proportional differences was computed between drop out and disability status 

with respect to gender. Results revealed that the proportion of juvenile delinquent males 

who had dropped out of school and had been identified as having an IDEA disability was 

significantly greater than the proportion of juvenile delinquent males who had not 

dropped out of school and had an IDEA disability.  

Hypothesis 2b addressed the role of minority status on school drop out frequency 

data. Both minorities and non-minorities showed a significant association between 

adjudication and drop out status, χ
2
minority (1, N = 953) = 11.21, p = .001 and χ2

non-minority 

(1, N = 483) = 25.94, p < .0001. Specifically, there was an 18.2% difference in the 

occurrence of school drop out among minorities who had, versus had not, been 

adjudicated (47.7% and 29.5%, respectively), and there was a 17.8% difference in the 

occurrence of school drop out among non-minority (Caucasian) delinquent youths who 

had, versus had not, been adjudicated (39.0% and 21.2%, respectively). As with gender, 

Cramer’s V reveal a mild association between adjudication and drop out status among 

both minorities and Caucasian youths (V = .165 and .152, respectively; Battin-Pearson, et 
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al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & Rock, 1997; Hawkins, et. al., 2000). 

Controlling for minority status did not result in a statistically significant association 

between school drop out and disability status, χ
2
minority (1, N = 953) = 1.21, p = .271 and 

χ
2
non-minority (1, N = 483) = .94, p = .332. 

A z-test of proportional differences was computed between adjudication and drop 

out status with respect to ethnic minority status. Results revealed that, regardless of 

minority status, the proportion of adjudicated youths who had been classified as dropping 

out of school was significantly greater than the proportion of non-adjudicated youths who 

had been classified as such.  

Hypothesis 2c examined the role of free/reduced lunch status on school drop out 

frequency data. Adjudication and drop out status were significantly associated regardless 

of free/reduced lunch status, χ
2
free/reduced (1, N = 603) = 9.66, p = .002 and χ2

non-free/reduced 

(1, N = 833) = 35.87, p = .002. Specifically, there was a 12.6% difference in the 

occurrence of school drop out among students eligible to receive free or reduced lunch 

who had, versus had not, been adjudicated (32.1% and 19.5%, respectively), and there 

was a 24.5% difference in the occurrence of school drop out among students not eligible 

for free or reduced lunch who had, versus had not, been adjudicated (56.0% and 31.5%, 

respectively). Again, this association was mild to moderate given Cramer’s V for both 

youths eligible and not eligible for free or reduced lunch (V = .127 and .208, respectively; 

Battin-Pearson, et al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & Rock, 1997; 

Hawkins, et. al., 2000). Controlling for free/reduced lunch status did not result in a 
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statistically significant association between school drop out and disability status, 

χ
2
free/reduced (1, N = 603) = .46, p = .496 and χ2

non-free/reduced (1, N = 833) = 2.99, p = .084. 

A z-test of proportional differences was computed between adjudication and drop 

out status with respect to free/reduced status. Results revealed that, regardless of 

free/reduced status, the proportion of adjudicated youths who had been classified as 

dropping out of school was significantly greater than the proportion of non-adjudicated 

youths who had been classified as such.  

Additionally, further analyses examined the role of gender, ethnicity, and 

free/reduced lunch status with respect to adjudication and disability status. When 

controlling for gender, a significant association between adjudication and disability status 

occurred among males, χ
2 (1, N = 596) = 5.70, p = .017, but not among females, χ

2 (1, N 

= 840) = 1.64, p = .200. Specifically, there was a 10.3% difference among males with a 

disability who had, versus had not, been adjudicated (29.6% and 19.3%, respectively). 

Cramer’s V revealed a weak association between adjudication and disability status among 

males (V = .098; Battin-Pearson, et al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & 

Rock, 1997; Hawkins, et. al., 2000).  

A z-test of proportional differences was computed between adjudication and 

disability status with respect to gender. Results revealed that the proportion of 

adjudicated male youths who had been identified as having an IDEA disability was 

significantly higher than non-adjudicated male youths identified as such. No such 

differences were found for female youths.  
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When controlling for minority status, it was found that adjudication and disability 

were significantly associated among minorities, χ
2 (1, N = 953) = 5.62, p = .018), but not 

among non-minorities, χ2 (1, N = 483) = 2.28, p = .131. Specifically, there was an 8% 

difference among minorities identified as having a disability who had, versus had not, 

been adjudicated (34.0% and 26.0%, respectively). Cramer’s V revealed a weak 

association between adjudication and disability status among minorities (V = .077; 

Battin-Pearson, et al., 2000; Chavez, et al., 1994; Finn, 1993; Finn & Rock, 1997; 

Hawkins, et. al., 2000).  

A z-test of proportional differences was computed between adjudication and 

disability status with respect to ethnic minority status. Results revealed that the 

proportion of adjudicated ethnic minority youths who had been identified as having an 

IDEA disability was significantly higher than non-adjudicated minority youths identified 

as such. No significant results were found for non-minority youths.  

When controlling for free/reduced lunch status, it was found that adjudication and 

disability were significantly associated among those who did not qualify for free or 

reduced lunch, χ2 (1, N = 833) = 4.89, p = .027, but not among those who did qualify for 

free or reduced lunch, χ2 (1, N = 603) = 2.52, p = .112. Specifically, there was an 8.3% 

difference among those not eligible for free or reduced lunch with a disability who had, 

versus had not, been adjudicated (32.6% and 24.3%, respectively). Cramer’s V revealed a 

weak association between adjudication and disability status among those not eligible for 

free or reduced lunch (V = .077; Battin-Pearson, et al., 2000; Chavez, et al., 1994; Finn, 

1993; Finn & Rock, 1997; Hawkins, et. al., 2000). 
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A z-test of proportional differences was computed between adjudication and 

disability status with respect to free/reduced lunch status. Results revealed that the 

proportion of adjudicated youths not eligible for free or reduced lunch who had been 

identified as having an IDEA disability was significantly higher than non-adjudicated 

youths not eligible for free or reduced lunch identified as having an IDEA disability. No 

significant results were found among youths who were eligible for free or reduced lunch 

services.  

Univariate Analyses of Variance 

Hypotheses 3 and 4 were tested by conducting a 2 (disability vs. no disability) x 2 

(adjudicated vs. non-adjudicated) x 2 (drop out vs. non-drop out) ANOVA to examine 

differences in standardized test scores between identified groups, as stated in hypotheses 

three and four. Specifically, analyses examined whether statistically significant 

differences existed between standardized test scores of adjudicated youths who had 

dropped out and adjudicated youths who had not dropped out of school, across IDEA 

disability status; and, whether statistically significant differences existed between 

standardized test scores of (a) males versus females, (b) minority versus non-minority 

youths, and (c) those who were eligible for free/reduced lunch versus those who were not 

eligible, across adjudication, disability, or drop out status. In addition, further analyses 

were conducted that took into account the role of being identified as having an Emotional 

Disability (ED) or being identified as having a Specific Learning Disability (SLD), in 

comparison to the overall sample, with respect to differences in standardized test scores 

between adjudication and drop out status.  
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Two assumptions were made when conducting Univariate ANOVAs: the data 

were a random sample from a normal population; and, in the population, all cell variances 

are the same. Assumptions were tested and met by conducting Levene’s Test of Equality 

of Error Variances (SPSS, 2007) and in examination of the Spread versus Level Plot of 

AIMS Reading and AIMS Math standard scores. Levene’s Test examined the null 

hypothesis that the error variance of the dependent variable was equal across groups, and 

this null hypothesis was not rejected for both AIMS Reading and Math scores, F (7, 410) 

= 1.446, p = .185 and F (7, 402) = 1.900, p = .068, respectively. A visual scan of the 

Spread versus Level Plot of AIMS Reading and Math scores suggested that observed data 

were a random sample from a normal population. 

AIMS data were not available for all individual records that were a part of the 

database; rather, AIMS Reading Standard Scores were provided for 418 of the 1436 

records, and AIMS Math Standard Scores were provided for 410 of the 1436 records. 

Thus, the sample size for ANOVA procedures was smaller than for Chi-Square analyses. 

The mean of AIMS Reading standardized test scores for the overall sample was 659.40, 

with a standard deviation of 65.634, and the mean of AIMS Math standardized test scores 

for the overall sample was 661.47, with a standard deviation of 53.879. 

Hypothesis 3: Differences between AIMS Standard Scores of Adjudicated Youths Who 

Had, Versus Had Not, Dropped Out of School 

Hypothesis 3 predicted that there were no significant differences between 

standardized test scores of adjudicated youths who had, versus had not, dropped out of 

school. Hypothesis 3a examined AIMS Reading standard scores, and Hypothesis 3b 
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examined AIMS Math standard scores, in relation to the stated hypothesis. (See Tables 3 

and 4 for mean and standard deviation scores for adjudicated youths.) A three-way 

ANOVA was conducted on AIMS Reading standard scores from the adjudication status 

(adjudicated vs. non-adjudicated) x drop out status (drop out vs. non-drop out) x IDEA 

disability status (IDEA disability vs. no disability). Results indicated a significant main 

effect for IDEA disability status, F (1, 410) = 14.70, p < .0001, with an effect size ηp
2 = 

.035. Specifically, delinquent youths who had not been identified as having an IDEA 

disability obtained a significantly higher mean AIMS Reading standard score than those 

who had been identified (M = 672.25, SD = 64.692 and M = 629.28, SD = 57.683). No 

two-way or three-way interaction effects were statistically significant.  



  71 

Table 3 
 
AIMS Reading Standardized Test Scores of Adjudicated Youths 
 

Drop Out IDEA Disability M SD N 

No No 650.36 76.213 36 

 Yes 615.58 66.199 19 

Yes No 644.54 76.091 13 

 Yes 623.88 15.113 8 

Total No 648.82 75.429 49 

 Yes 618.04 55.770 27 

 
Note. AIMS = Arizona’s Instrument to Measure Success; IDEA = Individuals with 

Disabilities Education Act. 
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Table 4 
 
AIMS Math Standardized Test Scores of Adjudicated Youths 
 

Drop Out IDEA Disability M SD N 

No No 644.53 58.637 32 

 Yes 631.74 57.015 19 

Yes No 636.00 81.210 9 

 Yes 644.50 18.802 6 

Total No 642.66 63.217 41 

 Yes 634.80 50.425 25 

 
Note. AIMS = Arizona’s Instrument to Measure Success; IDEA = Individuals with 

Disabilities Education Act. 

Further analyses were conducted examining what effects, if any, the role of being 

identified as having an ED or an SLD had on the relationship between AIMS Reading 

standard scores of adjudicated juvenile delinquents who had, versus had not, dropped out 

of school. Previously stated assumptions were met; however, it is important to note that 

three subgroup sample sizes for those identified as ED and one subgroup sample size for 

those with an SLD were six or less. (See Tables 5 and 6 for means, standard deviations, 

and subgroup sample sizes.)  

 



  73 

Table 5 
 
AIMS Reading Standardized Test Scores of Adjudicated Youths: ED 
 

Drop Out ED M SD N 

No No 639.61 73.059 51 

 Yes 622.25 98.699 4 

Yes No 638.26 63.408 19 

 Yes 621.50 17.678 2 

Total No 639.24 70.122 70 

 Yes 622.00 76.861 6 

 
Note. AIMS = Arizona’s Instrument to Measure Success; ED = Emotional Disability. 
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Table 6 
 
AIMS Reading Standardized Test Scores of Adjudicated Youths: SLD 
 

Drop Out SLD M SD N 

No No 647.75 77.617 40 

 Yes 613.27 59.340 15 

Yes No 640.38 69.039 16 

 Yes 624.80 13.882 5 

Total No 645.64 74.720 56 

 Yes 616.15 51.589 20 

 
Note. AIMS = Arizona’s Instrument to Measure Success; SLD = Specific Learning 

Disability. 

There were no statistically significant main or interaction effects in relation to ED 

status. There was, however, a statistically significant interaction effect between 

adjudication and drop out status across SLD status, F (1, 410) = 4.95, p = .027, with an 

effect size ηp
2 = .012. Specifically, those juvenile delinquents who had not been 

adjudicated and had not been classified as having dropped out of school scored 

significantly higher mean AIMS Reading scores than the other identified groups. (See 

Table 7 for mean and standard deviation scores.)  

 



  75 

Table 7 
 
AIMS Reading Standardized Test Scores across SLD 
 

Adjudication Drop Out M SD N 

No No 669.02 61.286 292 

 Yes 635.94 70.456 50 

Yes No 638.35 74.190 55 

 Yes 636.67 60.494 21 

 
Note. AIMS = Arizona’s Instrument to Measure Success; SLD = Specific Learning 

Disability. 

A significant main effect for SLD and for drop out were also present, F (1, 410) = 

17.10, p < .0001 and F (1, 410) = 4.14, p = .042, respectively. Effect sizes for these main 

effects were ηp
2 = .040 and ηp

2 = .010, respectively. In examination of group means, it 

appeared that juvenile delinquents who were identified as having an SLD scored 

significantly lower mean AIMS Reading scores than those not identified as SLD (Refer 

back to Table 6 for mean scores). Similarly, juvenile delinquents classified as having 

dropped out of school scored significantly lower AIMS Reading scores than those who 

did not drop out (M = 636.15, SD = 67.235 and M = 664.16, SD = 64.372, respectively).  

For Hypothesis 3b, a three-way ANOVA was conducted on AIMS Math standard 

scores from the adjudication status (adjudicated vs. non-adjudicated) x drop out status 

(drop out vs. non-drop out) x IDEA disability status (IDEA disability vs. no disability). 



  76 

Results indicated a significant interaction effect between IDEA disability status and 

adjudication status, F (1, 402) = 4.72, p = .030, ηp
2 = .012. In examination of mean AIMS 

Math standard scores, those juvenile delinquents who had not been adjudicated and had 

not been identified as having an IDEA disability scored significantly higher than the 

other three identified groups. A significant main effect for IDEA disability status was 

also present, F (1, 402) = 5.83, p = .016, ηp
2 = .014. When examining mean AIMS Math 

scores, those juvenile delinquents who had been identified as having an IDEA disability 

scored significantly lower than those delinquents not identified as such. (See Tables 8 and 

9 for mean scores.) 

Table 8 
 
AIMS Math Standardized Test Scores across Drop Out 
 

Adjudication IDEA Disability M SD N 

No No 676.92 50.796 237 

 Yes 640.68 45.800 107 

Yes No 642.66 63.217 41 

 Yes 634.80 50.425 25 

 
Note. AIMS = Arizona’s Instrument to Measure Success; IDEA = Individuals with 

Disabilities Education Act. 
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Table 9 
 
AIMS Math Standardized Test Scores across Drop Out and Adjudication 
 

IDEA Disability M SD N 

No 671.87 54.070 278 

Yes 639.57 46.567 132 

 
Note. AIMS = Arizona’s Instrument to Measure Success; IDEA = Individuals with 

Disabilities Education Act. 

Further analyses were conducted examining what effects, if any, the role of being 

identified as having an ED or an SLD had on the AIMS Math standard scores of 

adjudicated juvenile delinquents who had, versus had not, dropped out of school. 

Previously stated assumptions were met; however, a similar pattern of small subgroup 

sample sizes was present, in comparison with the subgroup sample sizes of AIMS 

Reading scores, for adjudicated youths with and without an ED or SLD. (See Tables 10 

and 11 for means, standard deviations, and subgroup sample sizes.)  
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Table 10 
 
AIMS Math Standardized Test Scores of Adjudicated Youths: ED 
 

Drop Out ED M SD N 

No No 641.98 59.146 46 

 Yes 619.40 42.817 5 

Yes No 636.69 66.917 13 

 Yes 657.00 18.385 2 

Total No 640.81 60.378 59 

 Yes 630.14 40.189 7 

 
Note. AIMS = Arizona’s Instrument to Measure Success; ED = Emotional Disability. 
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Table 11 
 
AIMS Math Standardized Test Scores of Adjudicated Youths: SLD 
 

Drop Out SLD M SD N 

No No 641.11 57.731 36 

 Yes 636.53 59.869 15 

Yes No 637.91 73.515 11 

 Yes 643.50 14.731 4 

Total No 640.36 60.931 47 

 Yes 638.00 53.221 19 

 
Note. AIMS = Arizona’s Instrument to Measure Success; SLD = Specific Learning 

Disability. 

A similar pattern of statistically significant and non-significant interaction and 

main effects existed between AIMS Math and AIM Reading data analyses with respect to 

type of disability. Specifically, there were no statistically significant main or two-way 

interaction effects when taking ED status into account with respect to AIMS Math scores. 

A significant interaction effect between SLD and adjudication status was found, F (1, 

402) = 5.34, p = .021, with an effect size ηp
2 = .013. In examination of mean AIMS Math 

scores, juvenile delinquents who had not been adjudicated and had not been identified as 

having an SLD scored significantly higher mean AIMS Math scores than the other three 
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identified groups. (See Table 12 for mean scores.) Also, a significant main effect for SLD 

was found, F (1, 402) = 5.10, p = .024, ηp
2 = .013. Specifically those delinquent youths 

with an SLD scored significantly lower on AIMS Math than those youths without an SLD 

(M = 636.48, SD = 50.191 and M = 669.21, SD = 52.688, respectively).  

Table 12 
 
AIMS Math Standardized Test Scores across Drop Out: SLD 
 

Adjudication SLD M SD N 

No No 674.31 49.500 266 

 Yes 636.12 49.779 78 

Yes No 640.36 60.931 47 

 Yes 638.00 53.221 19 

 
Note. AIMS = Arizona’s Instrument to Measure Success; SLD = Specific Learning 

Disability. 

Hypothesis 4: Differences between AIMS Standard Scores in Regard to Gender, 

Ethnicity, and Free/Reduced Lunch 

Hypothesis 4 addressed whether differences were statistically significant between 

AIMS standardized test scores of (a) males versus females, (b) minority versus non-

minority youths, and (c) those who were eligible for free/reduced lunch versus those who 

were not eligible, across adjudication, disability, or drop out status. Specifically, each of 
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the three parts to Hypothesis 4 was examined in reported ANOVA models for AIMS 

Reading and AIMS Math standard scores previously reviewed.  

Hypothesis 4a predicted no significant differences between standardized test 

scores of juvenile delinquent males and females. This hypothesis was not rejected, as 

results for both AIMS Reading and AIMS Math indicated no statistically significant 

differences between test scores when taking gender into account. Hypothesis 4b predicted 

no significant differences between standardized test scores of juvenile delinquent ethnic 

minorities and non-minorities. With respect to AIMS Reading scores, a significant 

interaction effect was found with respect to IDEA and minority status, F (1, 403) = 5.701, 

p = .017, with an effect size ηp
2 = .014. In examination of mean scores, juvenile 

delinquent non-minorities who had not been identified as having an IDEA disability 

scored significantly higher mean scores than the other three identified groups (see Table 

13 for mean and standard deviation scores). No other interaction or main effects were 

found with regard to AIMS Reading scores and minority status. 
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Table 13 
 
AIMS Reading Standardized Test Scores across Adjudication and Drop Out: Ethnic 

Minority 

IDEA Minority M SD N 

No No 694.85 66.906 85 

 Yes 663.01 61.576 208 

Yes No 629.29 79.172 38 

 Yes 629.28 45.834 87 

 
Note. AIMS = Arizona’s Instrument to Measure Success; IDEA = Individuals with 

Disabilities Education Act. 

With respect to AIMS Math scores, a significant interaction effect was also found 

for IDEA and minority status, F (1, 395) = 8.36, p = .004, with an effect size ηp
2 = .021. 

In examination of mean scores, juvenile delinquent non-minorities who had not been 

identified as having an IDEA disability scored significantly higher mean AIMS Math 

scores than the other three identified groups (see Table 14 for mean and standard 

deviation scores). No other interaction or main effects were found with regard to AIMS 

Math scores and minority status.  
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Table 14 
 
AIMS Math Standardized Test Scores across Adjudication and Drop Out: Ethnic 

Minority 

IDEA Minority M SD N 

No No 687.06 57.286 85 

 Yes 665.18 51.332 193 

Yes No 639.15 59.498 40 

 Yes 639.75 40.056 92 

 
Note. AIMS = Arizona’s Instrument to Measure Success; IDEA = Individuals with 

Disabilities Education Act. 

Hypothesis 4c predicted no significant differences between standardized test 

scores of those delinquent youths eligible to receive free or reduced lunch and those who 

were not eligible for such services. With respect to AIMS Reading scores, there was a 

statistically significant interaction effect for IDEA disability and free/reduced lunch, F (1, 

402) = 4.09, p = .044, with an effect size ηp
2 = .010. Specifically, juvenile delinquents not 

identified as having an IDEA disability and not eligible for free or reduced lunch scored 

significantly higher mean scores than the other three identified groups (see Table 15 for 

mean and standard deviation scores). There was also a statistically significant interaction 

effect for drop out and free/reduced lunch status, F (1, 402) = 4.15, p = .042, with an 

effect size ηp
2 = .010. Specifically, juvenile delinquents not identified as having dropped 
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out of school and were not eligible for free or reduced lunch scored significant higher 

mean scores than the other three identified groups (see Table 16 for mean and standard 

deviation scores). No other significant interaction or main effects were found with respect 

to AIMS Reading scores and free/reduced lunch status. In addition, no significant 

interaction or main effects were found with respect to AIMS Math scores and 

free/reduced lunch status. 

Table 15 
 
AIMS Reading Standardized Test Scores across Adjudication and Drop Out: 

Free/Reduced Lunch 

IDEA Free/Reduced Lunch M SD N 

No No 696.04 56.169 120 

 Yes 655.75 65.216 173 

Yes No 638.14 68.038 35 

 Yes 625.83 53.146 90 

 
Note. AIMS = Arizona’s Instrument to Measure Success; IDEA = Individuals with 

Disabilities Education Act. 
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Table 16 
 
AIMS Reading Standardized Test Scores across Adjudication and IDEA Disability: 

Free/Reduced Lunch 

Drop Out Free/Reduced Lunch M SD N 

No No 686.51 61.021 136 

 Yes 649.74 62.459 211 

Yes No 657.58 77.111 19 

 Yes 628.33 62.230 52 

 
Note. AIMS = Arizona’s Instrument to Measure Success; IDEA = Individuals with 

Disabilities Education Act. 
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CHAPTER V 

DISCUSSION 

This chapter presents a summary of the results of the present study and compare 

these findings in relation to the current literature on school drop out among juvenile 

delinquents, with and without identified IDEA disabilities. Limitations and implications 

of the study are discussed, as well as directions for future research. 

The purpose of this study was to compare frequency data of juvenile delinquents 

who had, versus had not, dropped out of school with respect to adjudication status and 

IDEA disability status. This study also examined differences in AIMS standardized test 

scores between juvenile delinquents who had, versus had not, dropped out of school with 

respect to adjudication status and IDEA disability status. In addition, the role of gender, 

ethnic minority status, and free/reduced lunch status were considered in each of these 

comparisons.  

Frequency of School Drop Out, Adjudication, and Disability 

Comparisons of frequency data with respect to drop out, adjudication, and 

disability status revealed significant findings between adjudication and school drop out as 

well as adjudication and IDEA disability. Specifically, delinquent youths who had 

dropped out of school showed significantly greater frequencies of being adjudicated at 

least once within the school year than those who had not dropped out of school. In 

addition, the proportion of adjudicated youths having dropped out of school was much 

greater than non-adjudicated youths having dropped out. Such results are consistent with 

Chavez et al. (1994) in that they found that students who had dropped out of school were 
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more likely to be involved in delinquent acts than students who did not drop out. Results 

are also consistent with Battin-Pearson et al. (2000), who found a significant correlation 

between general deviance (i.e., delinquency and substance use) and school drop out. In 

addition, Kinsler et al. (2004) reported that 95% of incarcerated youths (i.e., ages 22 and 

younger) in Vermont were self-identified drop outs. 

Likewise, delinquent youths who had at least one identified IDEA disability 

showed significantly greater frequencies of adjudication than those delinquent youths 

who had not been identified as having a disability. This is consistent with results from 

Quinn et al. (2005) for which they found much higher percentages of IDEA disabilities 

within their juvenile delinquent sample versus the general population of students in their 

study. Baltodano et al. (2005) and Bullock and McArthur (1994) reported similar 

percentage differences.  

Any observed differences in frequency between disability and drop out appear 

due to chance, as the null hypothesis was not rejected. In other words, there were no 

significant differences between the percentage frequency data of the two categorical 

variables. Such results are not consistent with previous research findings. For example, 

Laird et al. (2006) found that four times as many students with disabilities had been 

identified as having dropped out of school, compared to their nondisabled peers. A 

possible reason for this inconsistency may be that the present study examined differences 

within a juvenile delinquent sample, whereas other studies such as Laird et al. (2006) 

have examined differences within a non-delinquent sample. 



  88 

In examination of school drop out with respect to adjudication and IDEA 

disability status, delinquent youths who had not dropped out of school and had been 

adjudicated showed a significantly greater frequency of having a disability than non-

adjudicated delinquent youths. Similar results were not found with delinquent youths who 

had dropped out of school. Lastly, IDEA disability was examined with respect to 

adjudication and drop out. It was found that both those adjudicated juvenile delinquents 

with and without identified IDEA disabilities showed significantly greater drop out 

frequencies than non-adjudicated delinquents.  

Such results appear consistent with Battin-Pearson et al. (2000) findings in which 

general deviance (i.e., delinquent acts and substance use) was significantly correlated 

with school drop out, regardless of academic outcomes. Similarly, Doren et al. (1996) 

found that youths with disabilities who had dropped out of school were more likely to be 

arrested than youths with disabilities who had not dropped out of school. Regardless of 

whether delinquent youths were identified as adjudicated or non-adjudicated, IDEA 

disability and drop out status were not significantly associated.  

Significant findings were present for those delinquent youths who had not been 

identified as having an ED, with respect to adjudication and school drop out. Specifically, 

juvenile delinquents who had been adjudicated at least once during the 2006-07 school 

year and had not been identified as ED showed significantly greater school drop out 

percentages than non-adjudicated juvenile delinquents not identified as ED; however, 

results did not lead to the same conclusion for those delinquent youths who had been 

identified as ED. These findings were not expected because of frequency data reported in 
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past studies. In particular, youths with an identified ED have shown much higher 

percentages of delinquency (e.g., Baltodano et al., 2000; Quinn et al., 2005) and drop out 

(e.g., NCES, 2006; OSEP, 2005), but such reports did not take all three factors into 

account (ED, delinquency, and drop out).  

Lastly, significant findings were present for adjudication and drop out, regardless 

of SLD status. Specifically, adjudicated delinquent youths with and without an identified 

SLD showed significantly greater percentages of school drop out than their non-

adjudicated delinquent counterparts. Significant findings were not found, however, for 

adjudication and SLD, regardless of drop out status. In other words, both juvenile 

delinquents who had and had not dropped out of school did not show significantly greater 

percentages of identified SLDs in adjudicated, versus non-adjudicated youths. These 

findings are somewhat consistent with Doren et al. (1996) in that they found that students 

with an identified SLD who had dropped out of school were more likely to be arrested 

than students with an SLD who had not dropped out. In summary, there consistently 

appeared to be a greater percentage of adjudicated, versus non-adjudicated youths who 

had dropped out of school, but it remains unclear if SLD status significantly contributes 

to such percentage differences or not.  

Frequency of School Drop Out Across Gender, Ethnicity, and Free/Reduced Lunch 

Status 

The roles of gender, ethnicity, and free/reduced lunch status were examined with 

respect to school drop out. Data from previous studies have repeatedly suggested that 

students who drop out tend to be male (e.g., Deschamps, 1992; Laird et al., 2007; NCES, 
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2006), identify with an ethnic minority group (e.g., Deschamps, 1992; NCES, 2006), and 

are from low SES backgrounds (e.g., Battin-Pearson et al., 2000; Christle et al., 2005; 

Deschamps, 1992). Little research, however, has included delinquency status a part of the 

equation in such an examination. Thus, the present study has attempted to expand 

research in this area by considering school drop out and demographic factors within the 

juvenile delinquent population. 

In examination of gender in school drop out percentages, it was found that both 

male and female juvenile delinquents who had been adjudicated showed greater 

frequencies of school drop out than male and female delinquents who had not been 

adjudicated. Measures of effect size suggest that the strength of such findings between 

adjudicated and non-adjudicated delinquent youths were somewhat greater for male 

juvenile delinquents than for female juvenile delinquents. Although results revealed no 

significant findings overall between drop out frequencies of delinquent youths with and 

without an identified IDEA disability, further analyses revealed that juvenile delinquent 

males, but not females, identified as having a disability showed significantly greater 

percentages of school drop out than their non-disabled delinquent counterparts.  

In examination of school drop out percentages with respect to minority status, 

both minority and non-minority delinquent youths who had been adjudicated showed 

greater percentages of school drop out than minority and non-minority delinquent youths 

who had not been adjudicated. Such results were consistent with overall findings for 

adjudication and drop out. For both minority and non-minority youths, delinquents 

identified as having a disability did not show significantly greater drop out percentages 
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than juvenile delinquents not identified as having a disability. This was consistent with 

overall results found with respect to IDEA disability and school drop out. 

In comparison of school drop out percentages with respect to free and reduced 

lunch, juvenile delinquents, both eligible and not eligible for free or reduced lunch that 

had been adjudicated, showed significantly greater percentages of school drop out than 

delinquent counterparts who had not been adjudicated. Such results, in conjunction with 

other findings, suggest that adjudicated youths exhibit higher frequencies of school drop 

out than non-adjudicated delinquent youths across demographic variables. Drop out 

frequencies for delinquent youths with an identified disability, however, were not 

significantly greater than delinquent youths without a disability, regardless of 

free/reduced lunch status. These findings were consistent with results found for school 

drop out and IDEA disability overall as well as across minority status. 

Additionally, adjudication and IDEA disability were compared with respect to 

gender, ethnicity, and free/reduced lunch status. It was found that juvenile delinquent 

males, but not females, who had been adjudicated at least once during the school year 

showed greater percentages of identified disabilities than those delinquent males who had 

not been adjudicated. It was also found that those juvenile delinquent minorities who had 

been adjudicated showed greater percentages of identified disabilities than delinquent 

minorities who had not been adjudicated. Such results were not found with non-minority 

(i.e., Caucasian) delinquent youths. Lastly, it was found that juvenile delinquents not 

eligible for free or reduced lunch that had been adjudicated showed greater percentages 

of identified disabilities than delinquent counterparts who had not been adjudicated. Such 
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findings were not present for delinquent youths who were eligible for free or reduced 

lunch. 

Differences between AIMS Standard Scores of Adjudicated Youths Who Had, Versus Had 

Not, Dropped Out of School 

AIMS Reading and Math standardized test scores were examined with respect to 

adjudication, disability, and school drop out. Overall, mean scores for AIMS Reading 

were generally higher for those delinquent youths who had not been adjudicated, had not 

been classified as having dropped out of school, and/or had not been identified as having 

an IDEA disability. Specifically, non-adjudicated juvenile delinquents who had not been 

classified as having dropped out and had not been identified as having a disability 

attained the highest mean AIMS Reading standard scores of all possible groups among 

the three independent variables. This is consistent with other research that has examined 

similar at-risk factors and academic outcomes (e.g., Agnew, 2001; Schroeder et al., 2004; 

Walker & Sprague, 1999). A significant main effect was found for IDEA disability, with 

all mean AIMS Reading standard scores lower for those delinquents identified as having 

a disability than those delinquents who had not been identified as having a disability.  

Although there was a general pattern of lower AIMS Reading scores for those 

delinquent youths who had been adjudicated, identified as having a disability, and/or 

classified as having dropped out of school, two of the eight groups possible among the 

three independent variables did not follow this pattern. Specifically, juvenile delinquents 

who had not been adjudicated, but had been identified as having a disability and 

classified as having dropped out of school showed the lowest mean AIMS Reading 
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scores. Juvenile delinquents who had not dropped out, but had been adjudicated and 

identified as having a disability showed the second lowest mean AIMS Reading scores. 

Again, the common identifier between the two lowest mean score groups was having an 

IDEA disability. 

In addition, AIMS Reading scores were examined with respect to ED status and 

SLD status. Results revealed no significant main or interaction effects for those 

delinquent youths who had been identified as having an ED. On the other hand, results 

revealed both significant main and interaction effects for juvenile delinquents identified 

as SLD, which suggests that the type of disability may play a role in standardized reading 

test scores. In examination of AIMS Reading scores with respect to SLD status, all four 

groups in which juvenile delinquents had been identified as having an SLD obtained 

lower mean scores than those not identified as such. Also, delinquent youths who had not 

been adjudicated, had not been classified as having dropped out of school, and had not 

been identified as having an SLD obtained the highest mean reading scores of all eight 

possible groups, with the second highest mean score (non-adjudicated youths who had 

dropped out and had not been identified as having a SLD) being more than 30 points 

lower than the first.  

Juvenile delinquents with an IDEA disability also obtained much lower AIMS 

Math standard scores than those delinquents without a disability. Specifically, all but one 

of the four groups with an identified disability obtained lower mean scores than groups 

with no identified disability. Contrary to what was expected, delinquent youths who had 

an identified disability, had been adjudicated, and were classified as having dropped out 
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of school obtained higher mean scores than four of the other seven possible groups. On 

the other hand, juvenile delinquents who had not been identified as having a disability, 

had not been adjudicated, and had not been classified as having dropped out attained the 

highest AIMS Math scores of the eight possible groups. Such results partially support the 

Social-Cognitive Problem-Solving Difficulties and Delinquency theory in that students 

who have a disability and/or a history of delinquent behaviors were more likely to have 

limited social-cognitive and problem-solving skills (Briney & Satcher, 1996; Larson, 

1988).  

As with reading scores, no significant main or interaction effects were present 

when examining the role of ED with respect to AIMS Math standard test scores. On the 

other hand, juvenile delinquents who have been identified as having an SLD obtained 

significantly lower AIMS Math test scores than those not identified as such. In addition, 

delinquent youths who had not been adjudicated and not identified as having an SLD 

obtained significantly higher mean AIMS Math scores than delinquent youths who had 

been adjudicated, identified as having an SLD, or had both been adjudicated and 

identified as SLD.  

It is important to note that all estimates of effect sizes computed for significant 

differences found in AIMS Reading and AIMS Math scores were extremely low, all less 

than five percent of the variance attributable to the variables identified for each reported 

effect size. This suggests that statistically significant differences found may not exhibit 

practical significance. In other words, results may not mean as much in the real world.  
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There have been limited studies that have examined standardized reading and/or 

math test scores in relation to delinquency and drop out. Previous research, however, has 

repeatedly documented the relationship between disability and measures of academic 

achievement (e.g., Brier, 1989; Lane, 1980; Larson, 1988; Schroeder et al., 2004), which 

is consistent with the main effect of IDEA disability and the main effect of SLD on 

AIMS Reading and Math scores. Further research should continue documenting possible 

implications of delinquency and/or school drop out status with respect to standardized 

test scores. 

Differences between AIMS Standard Scores with Respect to Gender, Ethnicity, and 

Free/Reduced Lunch Status 

Given the limited research regarding delinquency, disability, and school drop out 

in examination of standardized test scores as an outcome variable, little was also found 

with respect to demographic data. For the present study, differences among AIMS 

Reading and Math standardized test scores were examined with respect to gender, ethnic 

minority status, and free/reduced lunch status. When examining the effects of gender with 

respect to AIMS Reading and AIMS Math standard test scores, results revealed no 

significant gender interaction or main effects. In other words, the inclusion of gender as 

an independent variable, whether alone or in addition to drop out, disability, and/or 

adjudication status, led to non-significant differences between reading scores as well as 

math scores of identified groups.  

In examination of minority status with respect to AIMS Reading and AIMS Math 

test scores, results revealed a significant interaction effect with IDEA disability. 
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Specifically, non-minority juvenile delinquents who had not been identified as having an 

IDEA disability scored much higher on both their Reading and Math standard test scores 

than the other identified groups (i.e., non-minorities identified as having a disability, 

minorities identified as having a disability, and minorities not identified as having a 

disability). Such results suggest that minority status may be a mediating factor with 

respect to differences observed on standardized test scores for those delinquent youths 

identified, versus not identified, as having an IDEA disability.  

When examining effects of free and reduced lunch status with respect to AIMS 

Reading, results revealed a significant interaction with IDEA disability. Specifically, 

juvenile delinquents who were not eligible for free or reduced lunch and were not 

identified as disabled scored much higher on the AIMS Reading standardized test than 

other identified groups (i.e., disabled delinquents not eligible for free/reduced lunch, 

nondisabled delinquents not eligible for free/reduced lunch, and disabled delinquents who 

were eligible for free/reduced lunch). In addition, results revealed a significant interaction 

with school drop out. Specifically, juvenile delinquents who had not dropped out and 

were not eligible for free or reduced lunch scored significantly higher on AIMS Reading 

than other identified groups (i.e., drop outs not eligible for free/reduced lunch, drop outs 

who were eligible for free/reduced lunch, and non-drop outs who were eligible for 

free/reduced lunch). These results support previous findings that SES and academic 

achievement are associated with one another (Christle et al., 2005), and expand on this 

link by finding interaction effects with both disability and drop out status.  
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Similar to findings with respect to minority status, such results suggest that 

free/reduced lunch status may be a mediating factor when considering observed 

differences on standardized reading test scores between disabled and nondisabled 

delinquent youths. Moreover, the interaction between school drop out and free/reduced 

lunch status appears to play a part in observed differences in AIMS Reading scores, 

although neither drop out nor free/reduced lunch by itself resulted in significant AIMS 

Reading differences. The same cannot be reported, however, for AIMS Math standard 

scores, as there were no main or interaction effects present with respect to free/reduced 

lunch. 

Theoretical Support 

The present study partially supports theories of delinquency, disability, and school 

drop out. Specifically, the School Failure Hypothesis (Lane, 1980; Larson, 1988; 

Schroeder et al., 2004) theorizes that students with learning disabilities tend to struggle in 

school and frequently experience low academic achievement. Negative feelings towards 

school and towards oneself, in conjunction with academic difficulties, may then lead to 

such students dropping out of school. This theory then hypothesizes a cause-and-effect 

relationship in that dropping out of school leads to an increased probability of 

delinquency.  

Although cause-and-effect cannot be determined with respect to the present study, 

results from this study suggest similar findings in that adjudicated juvenile delinquents 

showed significantly greater percentages of identified disabilities than non-adjudicated 

juvenile delinquents. Further analyses, however, found that adjudicated youths showed 
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significantly greater percentages of school drop out, regardless of disability status. In 

addition, adjudicated youths who had not dropped out of school showed significantly 

greater percentages of identified ED and/or SLD disabilities, but the same was not found 

for those adjudicated youths who had dropped out. Lastly, no interaction effects were 

present when comparing AIMS Reading scores of adjudicated delinquents who had, 

versus had not, dropped out of school. An interaction effect was found between IDEA 

disability and adjudication status for AIMS Math scores, but in examination of mean 

scores, only non-adjudicated, nondisabled delinquents were found to show significantly 

different scores from the other groups. Thus, it is unclear as to what role IDEA disability 

plays when examining school drop out within the juvenile delinquency population.  

Another theory of delinquency and disability focuses on social-cognitive 

problem-solving difficulties in delinquent youth (Brezina, 2000; Larson, 1988; Lochman 

& Dodge, 1994). Specifically, such theories hypothesize that students with a learning 

disability and a history of delinquent behavior are more likely to experience difficulties 

with problem-solving, perspective taking, delay of gratification, and other social 

information processing skills needed in order to develop alternative solutions to everyday 

problems. This study partially supports such difficulties in that delinquent youths with an 

IDEA disability scored much lower on standardized reading and math tests than 

delinquent youths without a disability. Further research may want to focus on social-

cognitive functioning in delinquent versus non-delinquent youths with respect to school 

drop out. 
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Finally, the Integrated Theories approach (Battin-Pearson et al., 2000) postulates 

a combination of direct factors (e.g., general deviance, SES) and academic achievement 

as a mediating factor in determining the likelihood of school drop out. Results of this 

study partially support this theory in that adjudicated youths (i.e., youths who have 

engaged in general deviance) showed significantly greater percentages of school drop out 

than non-adjudicated delinquent youths. Further, adjudicated youths showed significantly 

greater percentages of school drop out, regardless of disability, gender, ethnic minority, 

or free/reduced lunch status.  

Such results support Battin-Pearson et al. (2000) findings with respect to general 

deviance and school drop out. Results of this study also support findings from Battin-

Pearson and colleagues regarding SES, as non-disabled delinquent youths who were not 

eligible for free or reduced lunch scored much higher standardized test scores than both 

disabled and non-disabled delinquents who were eligible for free or reduced lunch. 

Results did not support, however, their findings of poor academic achievement 

contributing to future drop out, as standardized test scores obtained from the juvenile 

delinquent sample were not significantly different between those who had, versus had 

not, dropped out of school. 

Limitations of the Present Study 

The results of the present study provide some insight regarding juvenile 

delinquency, IDEA disability, and school drop out in high school students as well as 

mean differences in AIMS Reading and AIMS Math standardized test scores among such 

identified groups. It is important to note, however, that several limitations exist with 
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respect to this study. Such limitations are discussed in terms of 1) unavoidable problems, 

2) design-related problems, and 3) generalization of findings.  

Unavoidable problems or limitations were present with respect to the sample used 

for this study. Specifically, one of the primary concerns was with the lack of a group of 

non-delinquent youths to compare with adjudicated and non-adjudicated youths. This 

significantly limits the generalizability of findings, and non-significant results found with 

regard to school drop out and IDEA disability may have shown otherwise within a non-

delinquent peer group. Likewise, additional significant main and/or interaction effects 

with regard to AIMS Reading and/or AIMS Math standardized testing may have been 

present if scores of adjudicated and non-adjudicated delinquent youths were compared to 

a non-delinquent peer control group. In addition to a lack of a comparison group, 

identified groups may have varied by the number of criminal offenses committed. 

Another unavoidable concern was the low sample size for certain subgroups. For 

example, out of 1436 juvenile delinquents, only 32 were identified as adjudicated and 

ED, and with the addition of having dropped out of school to being adjudicated and 

having an ED, the sample size was reduced to 14. When looking at the number of 

juvenile delinquents with reported AIMS Reading and Math standard scores, the sample 

size was reduced from 1436 to 418 and 410, respectively, only one-third of the total 

sample. Further, only 23 delinquent youths from the AIMS Reading sample size (N = 

418) were identified as having an ED, and only 29 delinquent youths from the AIMS 

Math sample size (N = 410) were identified as having an ED. This low subgroup sample 
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may have contributed to the non-significant ANOVA results for delinquent youths with 

an ED.  

Limitations with respect to the design of the present study questions the internal 

validity of the results found. Specific concerns regarding the computation of drop out 

status were present, particularly with the inclusion of delinquent youths with excessive 

absences or with status unknown as identified drop outs. Although this is a valid concern 

in terms of what constitutes an individual being identified as having dropped out school, 

such computation of drop out status is consistent with NCES (2006) and OSEP (2005) 

practices. Another possible concern may be related to the estimation of SES by free and 

reduced lunch eligibility; however, previous studies have also estimated SES by such 

eligibility (e.g., Battin-Pearson et al., 2000; Christle et al., 2005). Finally, the statistical 

analyses utilized for the present study did not allow for causation to be determined. For 

example, it is unclear as to whether having been adjudicated then led to dropping out of 

school or if having dropped out of school consequently led to being adjudicated. In other 

words, significant findings of this study cannot lead to a discussion of cause-and-effect 

relationships. 

In addition to other noted limitations with regard to generalizability, the sample 

for this study contained a higher than average proportion of Hispanic youths, with respect 

to national demographic data for the United States. Specifically, the juvenile court that 

provided the database used for this study is located in the southwestern part of the United 

States where there are a higher proportion of Hispanic youths than in other geographical 

regions of the United States. Also, approximately half of both the AIMS Reading and the 
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AIM Math samples contained non-adjudicated, nondisabled delinquent youths who had 

not dropped out of school, resulting in other subgroup samples to be much lower than this 

particular subgroup. Lastly, other variables not identified within the present study may 

have provided some unknown contribution to significant results found, such as individual 

factors (e.g., highly impulsive, low tolerance for frustration, inattentive, etc.), home-

related factors (e.g., a parent losing a job, a death in the family, homelessness etc.) and/or 

societal factors (e.g., perceived injustice, negative interactions with authority figures, 

etc.). 

Implications and Future Directions for Research 

Several theoretical, educational, and practical implications can be made from the 

present study with respect to delinquency and school drop out. First, this study suggests 

the importance of delinquency, specifically in adjudicated youths with and without 

disabilities, in examination of school drop out. Although research is sparse in this area, 

some studies have suggested a link between delinquency and drop out (Chavez et al., 

1994; Doren et al., 1996; Kinsler et al., 2004; Lichtenstein, 1993). Other studies lead 

readers to possible common grounds. For example, grade retention appears to be a 

common ground with delinquency and drop out. Foley (2001) reported that 

approximately half of delinquent youths have been retained at least once, and Deschamps 

(1992) suggested a significant correlation between retention and drop out. Results from 

the present study further support a link between delinquency and drop out.  

Given such results regarding school drop out in high school delinquent youths, 

theoretically-based strategies that address drop out may want to be considered within the 
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detention setting. Specifically, both the Self-Determination Theory (Deci et al., 1991; 

Hardre & Reeve, 2003; Schroeder et al., 2004; Vallerand et al., 1997) and the 

Participation-Identification Model (Finn, 1993; Finn & Rock, 1997) discussed within the 

literature review may serve as possible examples of how to tackle drop out with juvenile 

delinquents. The Self-Determination Theory focuses on providing an autonomy-

supportive classroom, rather than a more controlling classroom, and the Participation-

Identification Model stresses the importance of active participation and engagement of 

students in school-related activities. 

It is hoped that from this study and future studies in this area, juvenile courts and 

local school districts will find it increasingly beneficial to develop smoother transitions to 

and from juvenile detention-based schools (e.g., Juvenile Detention Education Programs 

in Arizona) and public schools. It is important for student data to be shared and easily 

accessible between these two entities in order to ensure we are meeting the educational 

needs of students within juvenile detention. Specifically, if delinquent youths are served 

under special education programs within their local school districts, detention-based 

schools must also be aware of such services needed in order to comply with IDEIA 

(Office of Special Education and Rehabilitative Services, 2005) in providing a free and 

appropriate public education. This appears particularly important for delinquent students 

with an identified SLD, given the results of the present study.  

Results from this study as well as previous research also suggest that there should 

be an increased focus on rehabilitation, rather than punishment only, within juvenile 

detention centers. In particular, research-based reading programs may want to be 
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considered within detention schools, given the higher percentages of delinquent youths 

with an identified SLD than within the general population (Foley, 2001; Morris & 

Morris, 2006; Rutherford et al., 2002). Furthermore, delinquent youths are found to 

exhibit similar educational characteristics as youths with learning disabilities such as 

verbal skills deficits (Brier, 1994) and below average reading skills (Foley, 2001; Keith 

& McCray, 2002; Lane, 1980; Larson, 1988; Snowling et al., 2000).  

As mentioned before, further analyses with respect to standardized test scores 

within delinquent youth samples should be conducted in other U.S. geographical regions, 

in order to substantiate or refute results found within this study and increase 

generalizability of results across various groups of adjudicated and non-adjudicated 

delinquent youths. In addition, future studies should include a control group of non-

delinquent same-age peers and include more students who have been identified as ED, as 

these steps may also lead to greater generalizability across groups. Further research may 

also want to be conducted with respect to minority and free/reduced lunch status, as both 

resulted in a significant interaction with IDEA disability when looking at standardized 

test score differences. Finally, future studies may want to consider frequency of contact 

with the juvenile court (e.g., zero v. one v. two or more) with respect to disability and 

school drop out. 

Overall, the results of this study stress the importance of looking at multiple 

factors that may lead to eventual drop out and/or delinquent behaviors. Specifically, it 

appears that adjudication status may play a contributing role in school drop out, 

regardless of disability status; however, disability status appears to be a contributing 
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factor in standardized test score differences. Thus, continued research in examining such 

variables with respect to drop out and measures of academic achievement are warranted. 

Ultimately, research that addresses concerns reported in this and previous studies will 

likely prove beneficial in continued improvement in the provision of appropriate 

educational services for delinquent youths with and without identified disabilities, lead to 

increased focus on prevention and intervention efforts with respect to school drop out 

within the delinquent population, and in developing more focused intervention strategies 

with adjudicated versus non-adjudicated youths.  
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FOOTNOTE 

 1Percentages of the participating local school district’s demographics for the 

2006-07 school year were calculated by using number counts obtained from the school 

district’s website. Demographic data was collected on both 9/1/06 (N = 59,694) and 

5/1/07 (N = 59, 223), and the percentages were similar between the two data collection 

dates (within .6 percentage points or less).  
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APPENDIX A 

HUMAN SUBJECTS PROTECTION PROGRAM CONTINUING REVIEW 
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APPENDIX B 
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APPENDIX C 
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