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Abstract 

Analysis of Self-Determination and Transition Planning in Relation to Postsecondary 

Outcomes for Students with Emotional Disturbances 

 
by 

Christopher Brett Sanford 

Joint Doctor of Philosophy with San Francisco State University in Special Education 

University of California, Berkeley 

Professor Mark Wilson, Chair 

This study is a secondary analysis of data from the National Longitudinal Transition 

Study-2 (NLTS2) and utilizes several statistical modeling techniques to (1) analyze items from 

the Arc’s Self-Determination Scale (SDS) used by NLTS2 to measure self-determination; (2) 

examine possible variance in self-determination and active student involvement during 

Individualized Education Planning (IEP) meetings; and (3) examine the relationship of self-

determination and active involvement in the IEP process to a student’s school-leaving status and 

their level of productive engagement after high school.  First, the items from the SDS were 

analyzed using item response modeling techniques based in Item Response Theory (IRT).  Next, 

a logistic regression model was used to examine self-determination and a hierarchical linear 

model was used to examine student involvement.  Last, separate logistic regression models were 

used to examine the possible effects of self-determination and student involvement in the IEP 

process on high school graduation status and productive engagement after high school.  Although 

students with emotional disturbances were the primary focus of this study, comparisons were 

made with students with learning or intellectual disabilities and across select student-level 

variables (e.g., demographic characteristics and types of services received).  

 

Keywords: Self-Determination, Transition Planning, Individualized Education Plan (IEP) 

Emotional Disturbances, Postsecondary Transition, National Longitudinal Transition Study-2 

(NLTS2), Item Response Theory (IRT), Hierarchical Linear Model (HLM), Logistic Regression. 
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Chapter 1 

Introduction 

 

 A primary goal of all secondary-level educational programs is to prepare adolescents for 

the challenges of life after high school.  Whether an individual is preparing to further his or her 

education at a postsecondary institution or enter into the workforce, establishing a solid 

foundation for leading an independent life is an integral component of becoming an autonomous, 

productive member of society.  Successful post-school transitions require that adolescents 

assume more prominent roles in educational and life planning (Carter, Lane, Pierson, & Glaeser, 

2006).   For most students, this process occurs naturally as a byproduct of daily life (i.e., living at 

home, going to school, having a job, and participating in social activities); however, some 

students face more difficult challenges in their attempt to make a successful transition to 

postsecondary life.  Relative to their peers without disabilities, students with an emotional 

disability experience elevated dropout rates, diminished rates of participation in postsecondary 

education, higher levels of unemployment and underemployment, lower rates of civic and 

community participation, and higher rates of incarceration (Lane, Carter, Pierson, & Glaeser, 

2006).  In addition, students with emotional disturbances probably experience less school success 

than any other subgroup of students, with or without disabilities, and their outlook for school and 

later life success has historically been quite bleak (Landrum, Tankersley, & Kaufman, 2003).  

The postsecondary transition planning component of the Individualized Education Program (IEP) 

process is designed to help atypically developing students achieve more positive post-school 

outcomes (e.g., higher graduation rates, higher levels of employment, increased community 

participation, and decreased rates of incarceration); however, based on the postsecondary 

outcomes experienced by students with emotional disturbances as reported in the research, the 

IEP process may be described as flawed and in need of improvement (Powers,  Gil-Kashiwabara, 

Geenen, Powers, Balandran, & Palmer, 2005; Sinclair, Christenson, & Thurlow, 2005; Wood, 

Karvonen, Test, Browder, & Algozzine, 2004).   

 

One area in which IEPs may be designed to help students with emotional disturbances 

receive the necessary support to achieve these more positive postsecondary outcomes is the 

provision of interventions to promote the development of self-determination skills.  Promoting 

self-determination has been recognized as best practice in the education of adolescents with 

disabilities since the early 1990s, when the Individuals with Disabilities Education Act (IDEA) 

mandated increased student involvement in transition planning (Wehmeyer, 2002).  Self-

determination has been identified as a means for atypically developing students to receive 

instruction in general education classrooms (Agran, Wehmeyer, Cavin, & Palmer, 2008; Lee, 

Wehmeyer, Palmer, Soukup, & Little, 2008), access postsecondary education (Shaw, Madaus, & 

Banerjee, 2009; Webb, Patterson, Syverud, & Seabrooks-Blackmore, 2008), and achieve positive 

postschool employment outcomes (Brady, Rosenberg, & Frain, 2008; Madaus, Gerber, & Price, 

2008).  Although there is a growing body of research documenting the positive outcomes for 

students with disabilities related to self-determination skills development, much of the research, 

as described in the later section on self-determination, seems to focus on students with 

intellectual or learning disabilities without much consideration for students with emotional 

disturbances.  The analysis in this dissertation will examine the relationship between transition 

planning and self-determination, as well as the effect of the two on school-leaving status and 
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postsecondary outcomes.  First, a brief history of the Federal mandates guiding the transition 

planning component of the IEP process will be described.  This will be followed by a review of 

three theories of self-determination and their application to special education.  

 

Education Law and Policy: Postsecondary Transition Planning 

 

Beginning in 1983 with amendments to the Education for All Handicapped Children Act 

(EHA), Congress has acted to improve postsecondary outcomes for youth with disabilities by 

mandating transition services (Alwell and Cobb, 2006; Zhang, Ivester, Chen, and Katsiyannis, 

2005).  In 1990, the EHA was renamed the Individuals with Disabilities Education Act (IDEA), 

and the age when transition services were required to begin was set at 16.  When IDEA was 

reauthorized in 1997, the minimum age was lowered to 14.  Although the initial mandated age 

requirement was an important step in solidifying transition services for students with disabilities, 

changing the initial age when transition services begin from 16 to 14 specifically addressed 

issues related to dropout prevention and the successful transition from middle to high school 

(Weidenthal & Kochhar-Bryant, 2007).  Two more recent laws have influenced how the 

improvement of educational outcomes for both atypically and typically developing students is 

being addressed.  With the 2001 reauthorization of the Elementary and Secondary Education Act 

and No Child Left Behind (NCLB), an emphasis was placed on state, district, and school 

accountability for the achievement of all students.  One of the pillars of NCLB is that states work 

to close the achievement gap and make sure all students achieve academic proficiency (NCLB, 

2001).  Although NCLB has mostly been ineffective in closing the achievement gap for many 

students (Lee, 2006), it has put pressure on schools to improve graduation rates for all students, 

including students with disabilities (Johnson et al., 2005); and it does recognize the need to 

provide transition education services (Trainor et al., 2008).   

 

The reauthorized Individuals with Disabilities Education Improvement Act (IDEIA, 

2004) addresses transition issues that impact how schools help atypically developing students 

achieve their postsecondary goals.  Together, NCLB and IDEIA provisions and requirements 

combine to provide both individualized instruction and school accountability for students with 

disabilities (Cortiella, 2006).  These broad policy initiatives are intended to change the school 

experiences of students with disabilities and improve their outcomes both during school and in 

their postschool years (Wagner, Newman, Cameto, & Levine, 2005).  Two significant changes 

were identified in IDEIA regarding how future transition services for atypically developing 

students were to be implemented.  First, the definition of transition services was changed in an 

attempt to better identify the academic and functional needs of youth with disabilities; and 

second, the minimum age for postsecondary transition planning was raised back to 16.  IDEIA 

(2004)  redefined transition services as ―a results-oriented process that is focused on improving 

the academic and functional achievement of the child with a disability to facilitate the child’s 

movement from school to post-school activities, including postsecondary education, vocational 

education, integrated employment (including supported employment); continuing and adult 

education, adult services, independent living, or community participation.‖ The reauthorized 

IDEA definition also states that transition services are a coordinated set of activities that (a) is 

based on the individual child’s needs, taking into account the child’s strengths, preferences, and 

interests; and (b) includes instruction, related services, community experiences, the development 

of employment and other post-school adult living objectives, and, if appropriate, acquisition of 
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daily living skills and functional vocational evaluation. Most importantly, IDEIA (2004) states 

that ―beginning not later than the first Individualized Education Plan (IEP) to be in effect when 

the child turns 16, or younger if determined appropriate by the IEP Team, and updated annually 

thereafter, the IEP must include appropriate measurable postsecondary goals based upon age-

appropriate transition assessments related to training, education, employment and, where 

appropriate, independent living skills; and the transition services (including courses of study)  

needed to assist the child in reaching those goals‖ (34 CFR §300.320[7][b]).   

 

This more extensive definition of transition services provides an opportunity for 

educators to better identify the postsecondary transition planning needs of students with 

disabilities.  However, with the age requirement reverting to age 16, collaboration between 

middle and high school teachers becomes essential (Weidenthal & Kochhar-Bryant, 2007).  By 

mandating that transition-related issues are not required to be addressed until a student turns 16, 

schools are given permission to act in a passive manner when it comes to instruction related to 

postsecondary transition.  With the primary focus being on academic achievement, issues related 

to other areas may be overlooked; and a policy which serves to potentially postpone transition 

services and related instruction may not be in the best interest of students with disabilities.  As 

stated earlier, self-determination instruction may play a role in increasing student participation in 

the IEP process and improving the postsecondary outcomes for students with emotional 

disturbances.  The next section will provide a review of three self-determination theories and 

their relationship to special education.  Specifically, Deci and Ryan’s Self-Determination 

Theory, Abery and Stancliffe’s Ecological Theory of Self-Determination, and Wehmeyer’s 

Functional Model of Self-Determination will be discussed, followed by a literature review of 

self-determination as it has been applied in studies related to special education.   

 

Theoretical Framework: Self-Determination 

 

Before defining self-determination as it is pertains to special education, it is important to 

acknowledge that the term’s applications are not limited to this field.  Self-determination 

conceptualization and analysis exists across a variety of disciplines, including psychology, 

motivation, social welfare, business, politics, education, and empowerment (Wehmeyer, 2003).  

Although there are similarities in how self-determination is defined across these disciplines, this 

paper is concerned with how the term relates to educational practice and meeting the unique 

needs of students. 

 

Deci and Ryan’s Self-Determination Theory (SDT) is a macro theory of human 

motivation concerning the development and functioning of personality within social contexts, 

focusing on the degree to which human behaviors are volitional or self-determined—that is, the 

degrees to which people endorse their actions at the highest level of reflection and engage in the 

actions with a full sense of choice (Deci and Ryan, 2008).  SDT covers more than 20 research 

areas other than education (e.g., parenting, health care, work, and psychotherapy).  SDT was the 

first to build upon early theories of intrinsic motivation and create a role for self-determination 

(Wehmeyer, 1999); and when applied to the realm of education, it is concerned primarily with 

promoting in students an interest in learning, a valuing of education, and confidence in their own 

capabilities and attributes (Deci, Vallerand, Pelletier, & Ryan, 1991).  However, SDT neither 

provides a clear definition of self-determination nor goes far enough in addressing the specific 
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needs of atypically developing students.  This is clearly evident when looking at some of the 

more recent research involving SDT, which focuses on motivation as it relates to violence in 

video games (Przybylski, Ryan, & Rigby, 2009), teaching strategies in physical education 

(Taylor, Ntoumanis, & Smith, 2009),  the environment (Darner, 2009), and project-based 

learning (Liu et al., 2009).  Although these are all important areas for researchers to explore and 

provide some insight into self-determination, there is no direct link to issues related to self-

determination as it is applied to special education and postsecondary transition.   

 

Abery and Stancliffe (2003) generated an Ecological Theory of Self-Determination that, 

as stated by the authors, drew heavily from the work of individuals in a variety of fields 

including ecological psychology (i.e., Brofenbrenner and Garbarino) and developmental 

psychology (i.e., Bandura and Baumrind).  The authors conclude that the work of researchers 

within both of these areas is similar in that behavior is characterized as resulting from a 

continuous, reciprocal interplay between the individual and his or her environment.  

Brofenbrenner perceives the ecological environment as a set of nested structures, each inside the 

next, like a set of Russian dolls (Brofenbrenner, 1979).  His Ecological Systems Theory 

identifies four types of environmental systems: (1) microsystem, (2) mesosystem, (3) exosystem, 

and (4) macrosystem.  The microsystem is comprised of the smallest, most immediate 

environments affecting the student’s development.  The mesosystem is made up of the 

connections between settings in which the student actively participates (e.g., home, school, 

neighborhood peer group).  The exosystem refers to the environments which only indirectly 

affect a student’s development (e.g., parent’s workplace or teacher’s home life).  The 

macrosystem is made up of the overarching sociocultural or political influences which affect the 

underlying ecological systems (e.g., technology, government programs, and educational 

systems).  The Ecological Theory of Self-Determination incorporates Brofenbrenner’s four 

environmental systems to illustrate the environmental influences affecting an individual’s level 

of self-determination.  The theory is represented in Figure 1.   
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Figure 1.  Ecological Theory of Self-Determination 

 

 

Source: Abery and Stancliffe, 2003. 

This model can be used to describe the influences on a person’s self-determination 

competencies.  For example, education policy (i.e., NCLB and IDEIA) designed at the macro-

level most directly affects an individual’s school microsystem, where policy is implemented.  

One example of how interactions between systems (i.e., mesosystem) affect each other is the 

interaction between overarching education policy and school-level implementation.  

Postsecondary transition planning is one area influenced by this interaction. With both IDEA and 

IDEIA, schools have been required to identify a course of study as part of the IEP transition 

planning process.  However, almost one-third of students with emotional disturbances and one-

fourth of all students with disabilities are reported by school personnel to not have a course of 

study specified in their transition plan (NLTS2 Data Tables, 2004).  The disparity evident in this 

interaction has the potential to affect an individual’s level of self-determination and as well as 

the opportunity to achieve their postsecondary goals.  A more detailed example of how this 

model may be used to examine the potential effects on self-determination and postsecondary 

success describes the interaction between two student-level microsystems, school and peer 

group.  Just by considering two behavioral concepts, imitation and reinforcement, it is evident 
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how this model informs student development.  Imitation is a product of person-environment 

interactions, the number of which increase as an individual’s social network grows.  Bandura and 

Walters (1963) wrote that individuals may subconsciously learn new behaviors or adjust existing 

behaviors just by observing the behavior of others; and imitation plays an important role in the 

acquisition of deviant, as well as conforming behavior.  This is especially important for students 

with emotional disturbances as an average 44% of their courses are in a special education 

instructional setting (Wagner, Newman, Cameto, Levine, and Marder, 2003) where the modeling 

of appropriate behaviors may be limited or inconsistent.  Reinforcement patterns help shape and 

maintain prosocial and deviant patterns of behavior (Bandura and Walters, 1963).  For both 

atypically and typically developing students, this reinforcement is provided by numerous sources 

and achieves a variety of goals, all of which may produce positive or negative outcomes 

depending on the individual.  For students with emotional disturbances, who are more likely to 

have issues with self-control (Wagner et al, 2006), exposure to less prosocial reinforcers may 

increase negative behaviors.   

 

The Ecological Theory of Self-Determination assists us in identifying the influences 

affecting a student’s relative self-determination; however it does not provide an actual definition 

of this important construct.  In order to fully understand the importance of self-determination, the 

concept must be defined.  An early definition of self-determination as it relates to special 

education was proposed by Wehmeyer in 1992.  He defined self-determination as ―the attitudes 

and abilities required to act as the primary causal agent in one’s life and to make choices 

regarding one’s actions free from undue external influence or interference‖ (Wehmeyer & Field, 

2007).  Field and her colleagues summarized the primary self-determination definitions found in 

the literature of the 1990s to provide a more detailed framework of the conceptual framework 

(Field, Martin, Miller, Ward, and Wehmeyer in Field, 1998, p. 2):  

 

Self-determination is a combination of skills, knowledge, and beliefs that enable a 

person to engage in goal directed, self-regulated, autonomous behavior.  An 

understanding of one’s strengths and limitations together with a belief in oneself 

as capable and effective are essential to self-determination.  When acting on the 

basis of these skills and attitudes, individuals have greater ability to take control 

of their lives and assume the role of successful adults. 

 

In 1996 Wehmeyer and Field refined this earlier definition of self-determination to include a 

statement highlighting the importance of self-determination behaviors in the maintenance or 

improvement of one’s quality of life (Wehmeyer & Field, 2007).  Wehmeyer’s definition was 

further refined in 2006 to identify self determination behaviors as the volitional actions that 

enable one to act as the primary causal agent in their own life.  Wehmeyer and Field (2007) 

identified four essential characteristics of self-determined behavior an individual must develop: 

(1) the person acts autonomously; (2) the behavior(s) are self-regulated; (3) the person initiated 

and responded to the event(s) in a psychologically empowered manner; and (4) the person acted 

in a self-realizing manner.  Autonomous behavior refers to an individual acting independently 

and in accordance with personal interest.  Self-regulation requires an individual to develop a plan 

of action in regard to decision-making specific to a given situation.  Psychological empowerment 

includes personal self-efficacy, locus of control, and motivation.  Self-realization is an 

individual’s awareness and knowledge of his or her strengths and limitations.  Each of these 
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characteristics is influenced by the numerous environmental interactions encountered by the 

individual on a daily basis.   

 

Wehmeyer developed a Functional Model of Self-Determination (Wehmeyer & Field, 

2007) that provides a visual representation of self-determination development (Figure 2).  This 

model illustrates how the essential characteristics of self-determined behavior (autonomy, self-

regulation, psychological empowerment, and self-actualization), influenced by four factors 

(capacity, opportunity, supports, and perception), work together in determining an individual’s 

relative self-determination.  In addition, the model highlights the function served by the person’s 

actions or behaviors and not just strictly a set of behaviors (Wehmeyer, 2003).  This is 

accomplished by the model’s focus on the characteristics of self-determined behavior rather than 

on the actual component elements or specific behaviors (e.g., turning in homework without 

prompts).  In Wehmeyer’s model, capacity and opportunity work together in conjunction with 

supports (instructional and social) to hasten the development of the essential characteristics of 

self-determination.  Also, an individual’s perceptions and beliefs (i.e., self-efficacy) interact with 

capacity and opportunity to strengthen or weaken these characteristics.  By further describing the 

components of this model and examining the related literature, the importance of self-

determination for students with emotional disturbances will be made clear. 

 

Figure 2.  Wehmeyer’s Functional Model of Self-Determination 
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The three primary components of Wehmeyer’s Functional Model of Self-Determination 

that have a direct impact on the functional characteristics of relative self-determination are 

capacity, opportunity, and supports.  Although Wehmeyer (2009) stated that there is no particular 

predominance among the three, he described a reciprocity between capacity and opportunity in 

which the interaction between the two leads to more adaptive perceptions and beliefs about 

oneself and the environments in which one lives, works, plays, and learns; with the design and 

implementation of individual supports and accommodations being the intervening factors.  It is 

through these three components that students with emotional disturbances develop and improve 

their relative self-determination.   

 

Capacity refers to the knowledge, abilities, and perceptions that enable students to 

become self-determined (Shogren et al., 2008).  Most persons acquire the capacity for self-

determination in the absence of any formal instruction (Abery, Rudrud, Arndt, Schauben, & 

Eggebeen, 1995); however, in regard to students with disabilities there seems to be some 

variance.  Pierson, Carter, Lane, & Glaeser (2008) conducted a study which reported that the 

social skills of students with emotional disturbances or learning disabilities were found to be a 

significant predictor of student’s capacity for self-determination.  Another study (Shogren et al., 

2007) examined the impact of multiple individual and ecological factors on the self-

determination of students with learning disabilities, mild and moderate intellectual disabilities, 

and other health impairments.  Based on scores from two separate measurements of self-

determination, they reported findings that suggested that teachers viewed students’ capacity for 

self-determination differently based on level of cognitive impairment.  However, there were no 

differences in regard to opportunities to develop self-determination skills.  Another study that 

involved youth with severe intellectual developmental disabilities reported that parents and 

teachers diverged in their evaluations of the self-determination capacities of youth but agreed 

that opportunities to engage in self-determined behavior were available at home and school 

(Carter, Owens, Trainor, Ye, & Swedeen, 2009).   

 

Although not identified in the model, it is important to acknowledge the skills central to 

the self-determination construct.  Self-determination emerges across the life span as children and 

adolescents develop the following component characteristics (Wehmeyer and Field, 2007): (1) 

choice-making; (2) decision-making; (3) problem-solving; (4) goal-setting and attainment; (5) 

self-regulation and management; (6) self-advocacy and leadership; (7) positive perceptions of 

control, efficacy, and outcome expectations; (8) self-awareness; and (9) self-knowledge.  It is 

through these nine skills that an individual’s relative self-determination may be developed via 

instructional interventions.  In an online brief, Wehmeyer (2009) argued that instruction in these 

component elements of self-determination as critical to capacity enhancement, and that it is only 

through instruction in these areas that many students with disabilities will be able to develop the 

essential characteristics of self-determined behavior.  Considering their importance to the 

construct, explicitly identifying the nine components in the model would provide a more 

complete representation of self-determination.  By not including the nine components, there is a 

risk of underspecification if the model is the sole basis for measuring self-determination.  

 

A book by Wehmeyer and Field (2007) describes specific self-determination instructional 

and assessment strategies, as well as methods to for schools, teachers, students, and families to 

guide the development of self-determination.  Carter and Lunsford (2005) reviewed components 
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of secondary educational programming that may contribute to improved employment outcomes 

for adolescents with emotional disturbances.  These include increased access to vocational 

training, providing sufficient supports during the postsecondary transition process, and 

enhancing relationships with families.  Empirical research on the strategies and interventions 

identified in these materials would further the understanding of best practice in self-

determination development of all students, but specifically, students at greater risk for poorer 

school outcome such as students with an emotional disturbance.  Early intervention is one way 

for students with emotional disturbances to develop self-determination skills.  Palmer and 

Wehmeyer (2003) conducted a study involving early elementary students with disabilities in 

which a self-determination model was used to support capacity-building concepts in goal setting 

and problem-solving.  The study concluded that younger students with disabilities are able to set 

goals and work through the model with the support and guidance of teachers.   Despite recent 

articles promoting self-determination in young children at home (Erwin et al., 2009; Shogren & 

Turnbull, 2006), few provide any empirical evidence.  One study (Brotherson et al., 2008) 

determined that young children with disabilities have the capacity and opportunity to develop 

self-determination in the home.   

 

Opportunity to develop the essential characteristics of self-determined behavior is 

dependent on a person’s environment and experiences.  As previously noted, self-determination 

emerges across the life span; and, as a result, it is important that students are provided 

opportunities across a variety of environments to actively engage in self-determined behavior.  

To teach generalized self-determination skills and attitudes, educators must realize that self-

determination is a function of the interaction between an individual’s skills and the opportunities 

provided by their environments (Field, Martin, Miller, Ward, & Wehmeyer, 1998).  Wehmeyer 

and Schwartz (1998) identified several studies reporting that adults with intellectual disabilities 

have few opportunities to make choices and decisions.  Their own study concluded that the 

environment in which adults lived inherently limited choice opportunities.  A more recent study 

involving over 300 adults with an intellectual or developmental disability (Wehmeyer & Garner, 

2003) reported that opportunities to make choices contributed significantly and positively to 

greater self-determination.  Algozzine et al. (2001) stated that facilitating the development of 

self-determination for school-age students involves not only teaching skills, but also creating 

environments in which students can be encouraged to use those skills.  Field, Starver, and Stan 

(2003) identified opportunities, the availability of self-determined role models, and the 

availability of supports as three of the recommended practices to support self-determination in 

postsecondary educational settings.   

 

Although the primary role of education is to promote capacity, the importance of 

providing opportunities and identifying supports and accommodations is not lessened 

(Wehmeyer & Shalock, 2001).  The process of identifying and providing supports and 

accommodations is a highly individualized one, and it is not feasible to identify such supports 

outside of a thorough examination of personal preferences, wants, needs, abilities, limitations, 

values, and so forth.  There is no list of supports or accommodations, no matter how innovative, 

that fits every need and will enable every person to become more self-determined (Wehmeyer, 

2009); however, Wehmeyer and others (Bambara et al., 2004; Tarulli & Sales, 2009; Trainor, 

2007) have identified Person-Centered Planning as one means of providing appropriate supports 

and accommodations that maximize an individual’s strengths.  The growing body of research 
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documenting positive outcomes for students with disabilities related to self-determination skills 

development seems to focus on the enhancement of the students’ overall capacity for self-

determined behavior (i.e., skill development), with little attention paid to the development of 

opportunities and the provision of supports to facilitate the students’ demonstration of these 

behaviors across daily activities.  Additionally, much of the research seems to focus on students 

with intellectual or learning disabilities without much consideration of students with emotional 

disturbances.  Finally, despite the awareness that self-determination is developmental, there 

seems to be even less research related to early intervention. 

 

Review of the Research: Self-Determination and Postsecondary Transition 

 

Wehmeyer and Schwartz conducted a follow-up study in 1997 on the adult outcomes of 

80 youth with intellectual disabilities who completed high school after the 1994-1995 school 

year.  The authors noted that the results of this study provided preliminary empirical evidence 

that self-determination is an important educational outcome if youth with disabilities are to 

achieve positive adult outcomes after they leave high school.  Specifically, that students from the 

high self-determination group were more likely to desire living away from home, maintain a 

checking or savings account, and be employed compared to students from the low self-

determination group.   

 

Trainor (2005) examined the perceptions of students with learning disabilities regarding 

self-determination in the transition process.  Although this study is important to furthering the 

research base supporting self-determination, there are serious limitations to the generalizability 

of the findings.  Specifically, the analysis of the data was qualitative in nature, and the study 

design only included male high school students with learning disabilities.  In addition, the study 

began with 17 students; and because two students declined to participate before data collection 

began, data from only 15 students are part of the analysis.  However, the study did report that 

students were aware of and utilized self-determination skills (e.g., self-knowledge, goal setting, 

and self-advocacy).  The study also indicated that students reported participating in transition 

meetings, sometimes without parental involvement, and having opportunities to practice self-

determination skills at home.  Based on findings from this study, the author stated that students 

need to be involved in the transition process, curricula and student goals need to be aligned, IEPs 

need to be truly individualized, and include participants other than just the student and special 

education teacher.  Similar results were found in an earlier study conducted by Grigal, Neubert, 

Moon, and Graham (2003).  In this study, parents and teachers of atypically developing students 

were asked to complete surveys ―designed to assess specific beliefs about self-determination and 

based on a review of self-determination literature as well as feedback from parents, teachers, and 

experts in the field of secondary education (p. 100)‖.   The authors concluded that both parents 

and teachers believe that self-determination is an important skill that should be taught to students 

with disabilities; however, about 20% of parents were not satisfied with the level of self-

determination instruction for their children, and one-third of teachers were not familiar with the 

concept.  Although this study presented important findings, the parent and teacher response rate 

was quite low (24% and 36%, respectively).  In addition, the authors did not provide any 

information regarding the students who were the focus of the surveys other than their ages (16-

21) and the type of disability categories represented.  The poor response rates and vague 

disability information make it difficult to generalize any of the analyses reported in the study. 
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Weidenthal and Kochhar-Bryant (2007) conducted a study examining the implementation 

of transition services for students with learning disabilities at ages 14 and 15 and found that 

although 14-year old students do attend their IEP meetings, they need to become more actively 

engaged in the process.  The authors concluded that the results of the study identify the 

importance of self-determination training and application by age 14.  Conclusions were based on 

a teacher completed survey (N=77) and interviews with a stratified sampling of teachers (N=11).  

However, because the response rate for the surveys was so low (38%) and only 11 teachers were 

included in the interview, the results are questionable.  In addition, the study focused on students 

with learning disabilities, which may limit the study’s generalizability.  Wehmeyer et al. (2007) 

examined the role of self-determination in active youth involvement in transition planning.  

Participants were 180 special education students from 25 school districts across four states.  

Based on multiple regression analyses, the study found that overall self-determination was a 

predictor of transition planning knowledge and skills and its component elements, as well.  The 

results provided in this study are evidence of the importance of self-determination to the 

transition planning process.   

 

Getzel and Thoma (2008) reported findings from a study conducted with postsecondary 

education students in 2- and 4-year college settings to (a) identify skills that effective self-

advocates use to ensure they stay in college and obtain needed supports and (b) identify the 

essential self-determination skills needed to remain and persist in college.  Data were collected 

through focus group interviews.  The authors provided participants with a definition of self-

determination and then asked questions related to their disability and issues related to problem-

solving, goal-setting, and self-management.  Despite only 2 of the 34 participants having 

emotional disturbances, the overall findings present insight into postsecondary needs in regard to 

self-determination–specifically, the preference that services be provided earlier with a focus on 

problem-solving and resource identification.  

 

A 2006 study conducted by Carter, Lane, Pierson, and Glaeser was the first examination 

of the self-determination skills and opportunities for adolescents with an emotional disturbance.  

The purpose of this study was to examine the self-determination skills of students with an 

emotional disturbance and those with learning disabilities from the perspective of special 

educators, parents, and the students themselves.  About half the participants were identified with 

an emotional disturbance and half with learning disabilities.  The results of the study indicated 

that students with an emotional disturbance have lower ratings of self-determination than 

students with a learning disability.  In addition, students with an emotional disturbance identified 

infrequent opportunities at school and home for engaging in self-determined behavior; however, 

educators and their parents differed in their assessments of opportunities available in each 

setting.  The participants of this study were 85 high school students.  About half of the students 

were identified with an emotional disturbance (n=39) and the other half with learning disabilities 

(n=46).  Students ranged in age from 14 to 19, and were mostly white (67%).  Nine of the study 

participants were African-American, with two identified as having an emotional disturbance.  

Based on data from the National Longitudinal Transition Study-2, African-Americans make up 

one third of the students with an emotional disturbance (Wagner, Cameto, Newman, 2003); and 

although the ethnic background of the study participants was said to reflect the ethnic 

background of the students in the districts sampled, the disproportionate numbers of African-

American students puts into question the study’s findings as they relate to all students with an 
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emotional disturbance; the implication being that the differences found may not be indicative of 

the actual differences between African-American students with emotional disturbances and other 

students.  Although this study did not explicitly address self-determination as it relates to 

postsecondary transition, it does highlight the lower levels of self-determination in the group of 

students most at-risk for dropping out of high school and, therefore, most in need of instructional 

intervention while enrolled.  Additional articles (e.g., Ackerman, 2006; Lane and Carter, 2006) 

have discussed the importance of self-determination for students with emotional disturbances; 

however, none have provided empirical evidence beyond reporting background information.  

Much more research is needed in order to identify the specific and unique needs of this 

population in regard to self-determination and the effect of instructional interventions.   

 

Self-determination has been identified as a means for atypically developing students to 

receive instruction in general education classrooms (Agran, Wehmeyer, Cavin, & Palmer, 2008; 

Lee, Wehmeyer, Palmer, Soukup, & Little, 2008), access postsecondary education (Shaw, 

Madaus, & Banerjee, 2009; Webb, Patterson, Syverud, & Seabrooks-Blackmore, 2008), and 

achieve positive postschool employment outcomes (Brady, Rosenberg, & Frain, 2008; Madaus, 

Gerber, & Price, 2008).  Based on the research presented, there is evidence that self-

determination is a valuable tool for students to possess, especially for students with disabilities; 

however, much of the research is limited to issues related to postsecondary transition for students 

with intellectual or learning disabilities.  Although the research literature suggests that students 

with an emotional disturbance have fewer positive postsecondary outcomes, they are minimally 

represented in much of the self-determination literature.  Additionally, because self-

determination is viewed as a construct that develops over time, more empirical research 

involving young children with disabilities is needed.  Having opportunities to develop self-

determination while in elementary school would be beneficial for all students, and is of primary 

importance for students with an emotional disturbance. 

 

Statement of the Problem and Purpose of the Study 

 

Similar to most human characteristics, self-determination exists along a continuum 

(Abery & Stancliffe, 2003), which assumes a range of abilities across the student population.  To 

support the development of such skills, beginning in 1990, the U.S.  Department of Education 

funded demonstration projects to develop and evaluate curricula, assessments, materials, and 

strategies to support self-determination for youth with disabilities (Ward & Kohler, 1996; 

Wehmeyer et al., 2004; in SRI Fact Sheet).  With the increased awareness in regard to the 

development of self-determination skills in atypically developing students, there is 

acknowledgement that any training in this area needs to begin at an early age.  Wehmeyer (2002) 

stated that students with disabilities who are self-determined are more likely to succeed as adults, 

the development of self-determination skills are integrated into the practices of schools that 

provide high-quality transition programs, and that promoting self-determination should not begin 

in high school; students in elementary and middle school need to receive such instruction as well.  

For many students, even the absence of self-determination instruction at school is not 

problematic.  Self-determination development begins in childhood and is promoted by attentive 

parents who provide guided opportunities to learn and practice the related skills (Geenen, 

Powers, Hogansen, and Pittman, 2007).  In order to increase opportunities to develop a stronger 

sense of self-determination and potentially achieve more positive postsecondary outcomes for 
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students with an emotional disturbance, two issues must be addressed.  First, the low rates of 

school completion for students with an emotional disturbance limits the opportunities to develop 

the necessary skills, including self-determination, needed to achieve more positive postsecondary 

outcomes.  Second, national policy in regard to transition planning plays a part in hindering the 

development of self-determination skills for students with an emotional disturbance.  As 

described earlier, self-determination is comprised of numerous skills and characteristics.  The 

development of these take time, and waiting until a student turns 16 is unnecessarily passive.  

Combining the lack of early self-determination instruction with low rates of school completion 

for students with an emotional disturbance and a policy which takes a passive approach to 

postsecondary transition creates an environment in which there are very few opportunities for 

students to develop the skills needed to succeed. 

 

The purpose of this dissertation is to examine issues affecting the postsecondary 

outcomes for students with an emotional disturbance: in particular, the effect of self-

determination and student involvement in the IEP process on the achievement of more positive 

postsecondary outcomes for this population of students.  This includes analyzing items from the 

Arc’s Self-Determination Scale (SDS, Wehmeyer & Kelchner, 1995) selected by the National 

Longitudinal Transition Study-2 (NLTS2) to categorize students by level of self-determination.  

The analyses in this dissertation also will explore potential differences based on selected 

demographic and school program characteristics.  Although self-determination skill development 

and transition planning are applicable to all students with disabilities, students with an emotional 

disturbance experience less positive postsecondary outcomes and are underrepresented in the 

relative literature; and therefore, are the primary focus of the analyses in this dissertation.  In 

order to address the purposes of this study, several research questions were developed to guide 

the analyses in this dissertation:  

 

1. Do the items selected by NLTS2 to assess an individual’s level of self-determination 

cover the spectrum of the construct? 

2. Does student involvement in the IEP process change over time?  Does change over time 

vary more within or between students? 

3. Does student involvement in the IEP process or level of self-determination differ by 

student-level characteristics (e.g., age, disability, gender, ethnicity, socio-economic 

status)?  

4. Does student involvement in the IEP process or level of self-determination differ by 

individual school program variables (e.g., age of student when transition planning began 

and student received instruction specifically focused on transition planning)? 

5. Do rates of high school graduation or productive engagement after high school differ by 

student involvement in the IEP process or levels of self-determination? 

6. How does an individual’s level of self-determination interact with their level of 

involvement in the IEP process?  What are the effects on individual high school 

graduation rates and productive engagement after high school?  
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Chapter 2 

 

Sample 

 

The data analyzed in this dissertation came from the National Longitudinal Transition 

Study-2 (NLTS2), which was a national study of the programs and services for students with 

disabilities.  Data collection for the study began in 2002 and ended in 2010.  This section 

provides information in regard to the overall NLTS2 sample and the subgroup of students used in 

this dissertation, as well as the analysis variables and the data collection protocols through which 

they were collected.  The NLTS2 sample was designed so that information from the study would 

represent youth with disabilities nationally as a group, youth in each of the 12 federal special 

education disability categories, and youth in each of the five single-year age groups in the study.   

 

The NLTS2 sample included almost 12,000 students representing all special education 

disability categories and was selected from more than 500 school districts and state-supported 

special schools throughout the United States (NLTS2 Data Brief, 2002).  As described in the 

NLTS2 Sampling Plan (Cameto, Wagner, Newman, Blackorby, and Javitiz, 2000), the sample 

was selected in two stages.  First, school districts were chosen representing all geographic 

regions and variation in district enrollment and wealth.  State-supported special schools for the 

deaf and blind were also invited to participate.  In all, 476 school districts and 38 special schools 

participated in the study.  In the second stage, students who were 13 to 16 years old, in at least 

7th grade, and receiving special education as of December 1, 2000, were selected from rosters of 

all students receiving special education services in participating districts and schools.  Students 

were selected randomly from each disability category so that approximately 1,000 students were 

in the sample in most categories.  The sample was statistically weighted
1
 to represent the relative 

sizes of the disability categories nationally.  For an in-depth description of the NLTS2 sampling 

plan, see Cameto et al. (2000).  Table 1 provides the overall percentage of students with 

disabilities who participated in NLTS2 compared with those in the Federal Child Count.  Data is 

from the Wave 1 collection period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                             
1 The NLTS2 direct assessment weight was used in all descriptive analyses as each student in the analysis sample 

had a value for this weight variable. 
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Table 1 

 

Disability Category of Students with Disabilities Ages 13 Through 16 

 

 
  Federal Child  

Count a 
  

Primary Disability  

Classification 

  

Number Percentage 

NLTS2 

Weighted  

Percentage 

Analysis Sample  

Weighted  

Percentage 

       

Learning disability   1,130,539 61.8 62.0 64.5 

Speech impairment   76,590 4.2 4.0 4.1 

Developmental disability   213,552 11.7 12.2 10.2 

Emotional disturbance   203,937 11.2 11.4 11.7 

Hearing impairment   22,001 1.2 1.3 1.3 

Visual impairment   8,013 .4 .5 0.4 
Orthopedic impairment   21,006 1.2 1.2 1.0 

Other health impairment   98,197     5.4  4.6 4.7 

Autism    14,637     .8  .7 0.5 

Traumatic brain injury    6,379 .2 .3 0.3 

Multiple disabilities   34,865 1.2 1.8 1.1 

Deaf-blindness   340 <.1 .2 0.1 

       

Total   1,838,848 100.0 100.0 100.0 

 
Note:  NLTS2 percentages adapted from Wagner, M., Marder, C., Levine, P., Cameto, R., Cadwallader, T., & 
Blackorby, J. (with Cardoso, D. & Newman, L.). (2003). The Individual and Household Characteristics of Youth 

with Disabilities. A Report from the National Longitudinal Transition Study-2 (NLTS2). 
a 
Data are for youth ages 13 to 16 who were receiving services under IDEA, Part B, in the 2000-01 school year in 

the 50 states and Puerto Rico (Office of Special Education Programs, 2002). 

  

Subset of students in the analysis.  The subset of students used in the analyses of this 

dissertation participated in NLTS2 and have data from the NLTS2 Direct Assessment, Parent 

Interview, and School Program Survey.  The analysis sample included 5,235 students who were 

between the ages of 13 and 17 (Weighted Mage = 15.3) when Wave 1 data were collected.  The 

weighted percentage of students in the analysis subset by disability category is comparable to 

those of the overall percentages.  The weighted percentages of students in the analysis subset by 

individual demographic characteristics are presented in Table 2.  Information related to the 

primary response variables and additional covariates is provided in the following sections that 

describe the respective measurements by which they were collected (i.e. Direct Assessment, 

Parent Interview, and School Program Survey). 

 

 

 

 

Table 2 
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Demographic Characteristics of the Analysis Sample 

 

Characteristic 

 NLTS2 

Weighted  

Percentage 

 Analysis Sample 

Weighted  

Percentage 

     

Gender     

     Male  65.8  64.9 

     Female  34.2  35.1 

     

Ethnicity     

     White  62.1  61.7 
     African-American  20.7  21.2 

     Hispanic  14.1  14.1 

     Other  2.7  3.0 

     

Household income     

     $25,000 or less  35.2  37.0 

     $25,001 to $50,000  30.8  29.8 

     More than $50,000  34.1  33.2 

     

 

Note:  NLTS2 percentages adapted from Wagner, M., Marder, C., Levine, P., Cameto, R., Cadwallader, T., & 

Blackorby, J. (with Cardoso, D. & Newman, L.). (2003). The Individual and Household Characteristics of Youth 

with Disabilities. A Report from the National Longitudinal Transition Study-2 (NLTS2). 
Note:  Percentages may not total 100 due to rounding. 

Materials 

NLTS2 data used in this dissertation came from three sources: (1) direct assessment; (2) 

parent interviews; and (3) school program questionnaire.  Each of the sources is described in the 

following sections.  Items selected for inclusion in the analyses are identified and descriptive 

statistics are provided. 

 

Direct assessment.  Data from the NLTS2 direct assessment was collected at only one 

time with participating students over the course of the study.  Assessment data were collected in 

either Wave 1 (2002) or Wave 2 (2004) when the student was between the ages of 16 and 18, in 

order to limit variability due to age.  According to NLTS2, an assessment was attempted for each 

sample member for whom a parent interview had been completed and parental consent for the 

assessment had been provided.  The direct assessment included measures of reading and math 

skills, vocabulary, science and social studies content knowledge, as well as interviews about self-

concept and self-determination.  The academic domains of the direct assessment were measured 

using the research editions of subtests of the Woodcock-Johnson III (WJ III); and the self-

determination component was measured using an adapted version of the Arc’s Self-

Determination Scale (SDS, Wehmeyer & Kelchner, 1995).  Participants for whom the direct 

assessment was determined to be inappropriate received a functional rating based on the adult-

completed Scale of Independent Behavior-Revised (SIB-R).  Since self-determination was a 

primary variable of interest in this dissertation, the complete and adapted versions of the SDS are 

described in greater detail. 
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The complete SDS is a widely used assessment of self-determination that contains four 

subscales representing the four essential characteristics of self-determined behavior constructed 

using classical test theory.  This assessment was designed for two principal purposes: (1) to 

assess individual student strengths and weaknesses in self-determination and facilitate student 

involvement in planning educational and treatment strategies; and (2) as a tool to conduct 

research on self-determination.  The norms used in the complete SDS were based on 500 

students across five states.  Although student information in regard to age, gender, race, and 

disability was provided in the SDS Procedural Guidelines (Wehmeyer, 1995), not all of the 

student characteristics of sample were represented due to difficulties obtaining consent in two of 

the states.  As a result, while gender was reported for 87% of the SDS sample, age was only 

reported for 35%.  In addition, whereas all of the students in the sample were reported to be 

receiving special education services, more than one-third did not have information provided in 

regard to their disability category.  SDS reported significant differences for age and disability. 

However, the analysis by age was restricted to students between the ages of 15 and 18; and the 

analysis by disability was restricted to students without disabilities, students with learning 

disabilities, and students with intellectual disabilities.  More detailed descriptions of the overall 

assessment, sample, and analyses are available in the SDS Procedural Guidelines. 

 

The adapted version of the SDS in the NLTS2 direct assessment utilized only a subset of 

items across three of the four domains: autonomy, self-realization, and psychological 

empowerment.  In addition, autonomy items were split into two categories, personal autonomy 

and autonomy in career planning.  Of the 72 items in the complete SDS, 26 were used in the 

adapted version in NLTS2:  autonomy (15 items; 10 for personal autonomy and 5 for autonomy 

in career planning), self-realization (5 items), and psychological empowerment (6 items).  

NLTS2 (SRI International, 2005), reported that ―items were selected from among those in the 

original instrument with the highest factor loading and face validity to reflect the four conceptual 

domains (p. 1)‖ (i.e., autonomy, self-regulation, self-realization, and psychological 

empowerment).  Based on the criteria, items from the self-regulation subtest were not included.  

As seen in Table 3, items in the personal autonomy subscale focused on independence in 

personal care, interacting with the environment, interests and abilities in the community, and 

personal expression; whereas, items in the autonomy in career planning subscale focused on in-

school and out-of-school interests, activities related to future careers, and work for pay while in 

secondary school.  Responses to the autonomy items were designed using a 4-point Likert-type 

model ranging from never (when given the chance) to always (when given the chance).  For the 

self-realization items, students either agreed or disagreed with a presented statement designed to 
assess how youth perceive their strengths, limitations, and confidence in their abilities and 

interactions with others.  In the complete SDS, youth were asked to either agree or disagree with 

the presented statement.  However, NLTS2 adapted the items to a 4-point Likert-type style in 

order to generate a greater range of responses.  Items in the psychological empowerment domain 

had students select between two opposing statements regarding their abilities in the areas of 

decision-making, perseverance, and locus of control.  Based on the responses to individual items, 

NLTS2 generated domain scores and categorized students into three groups for each: low, 

medium, and high.  However, an overall NLTS2 SDS score was not generated.   

 

Table 3 
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NLTS2 Self-Determination Assessment Items by Domain 

Personal Autonomy 
Autonomy in Career 

Planning 
Self-Realization 

Psychological 

Empowerment 

I keep my own personal items 

together 

I work on schoolwork 

that will improve my 

career chances 

 

I can like people 

even if I don’t 

agree with them 

 

I tell others when I have a 

new or different opinion, 

or I usually agree with 

others’ opinions and/or 

ideas 

I keep good personal care and 

grooming 
   

I make friends with other kids 

my age 

I do school and free 

time activities based 

on my career interests 

I know what I do 

best 

I can make my own 

decisions, or Other 

people make decisions for 

me 

I keep my appointments and 

meetings 
   

I plan weekend activities that 

I like to do 

I make long-range 

career plans 

 

I like myself 

 

I can get what I want by 

working hard, or I need 

good luck to get what I 

want 

I am involved in school-

related activities 
   

I volunteer for things that I 

am interested in 

I work or have worked 

to earn money 

 

I know how to 

make up for my 

limitations 

 

I keep trying even after I 

get something wrong, or 

It is no use to keep trying 

because it will not work 

I go to restaurants that I like    

I choose gifts to give to 

family and friends 

I am in or have been in 

career or job classes or 

training 

I am confident in 

my abilities 

 

I usually make good 

choices, or I usually do 

not make good choices 

I choose how to spend my 

personal money 
   

   

I will be able to make 

choices that are important 

to me, or My choices will 

not be honored 

    

 

Note: Adapted from Facts from OSEP's National Longitudinal Studies: The self-determination of youth with 

disabilities (June 2005). Menlo Park, CA: SRI International.  

 

As described by NLTS2 (SRI International, 2005), the summative scale of personal 

autonomy ranged from 10 (all responses ―not even when I have the chance‖) to 40 (all responses 

―every time I have the chance‖) and were reported as low (10 to 20), medium (21 to 30), and 

high (31 to 40).  Autonomy in career planning was measured with a summative scale that ranged 

from 5 to 20.  Scores were reported as low (5 to 9), medium (10 to 15), and high (16 to 20).  The 

summative scale of self-realization ranged from 5 (all responses ―never agree‖) to 20 (all 

responses ―always agree‖) and were reported as low (5 to 9), medium (10 to 15), and high (16 to 

20).  The summative scale of psychological empowerment ranged from 0 to 6, with scores 

reported as low (0 to 2), medium (3 to 4), and high (5 to 6).  As shown in Figure 3, the large 
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majority of students reported moderate to high perceptions in each domain.  The weighted 

percentages in the table were duplicated using STATA and match almost exactly those presented 

by NLTS2 (SRI International, 2005) with differences only noted for the percentages of students 

with low scores for personal autonomy and self-realization. 

 

Figure 3.  SDS Domain Summative Scores of the Analysis Subgroup 
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Personal autonomy

Autonomy in career planning

Self-realization

Psychological empowerment

Low Moderate High

 

Note:  Percentages may not total 100 due to rounding. 

Parent interview.  A primary source for the variables used in the analyses described in 

this dissertation was the NLTS2 Parent Interview.  Parent interviews were conducted during each 

of the five waves of data collection, beginning in 2001 and ending in 2009.  Interviews were 

conducted during the spring/summer time period of each wave and asked questions pertaining to 

the past year.  In Wave 1, telephone interviews with parents focused in part on student 

characteristics, secondary school experiences, family interaction and involvement, after school 

and extracurricular activities, youth behaviors, services, postsecondary education experiences, 

and employment outcomes.  In subsequent waves, expanded postsecondary education and 

employment outcomes sections were included.  As described by NLTS2 (Cameto, Wagner, 

Newman, Blackorby, and Javitz, 2000), a computer-assisted telephone interview (CATI) system 

was used so that questions not pertaining to the youth or household would be skipped.  To limit 

potential bias, mail questionnaires were administered to parents who could not be reached by 

phone.   

 

The parent interview data used in this dissertation came from Wave 1 (2001), Wave 2 

(2003), Wave 3 (2005), Wave 4 (2007), and Wave 5 (2009).  Waves 1 to 3 provided information 

in regard to school experiences and family interaction and involvement in special education at 

school.  Data from Waves 4 and 5 served exclusively as dependent variables and provided 

information about the school-leaving status and postsecondary outcomes of NLTS2 participants.  

Waves 1 to 3 were selected for the analysis of in-school data in order to maximize the number of 

students enrolled in school at the time of data collection.  Although parent interview data were 

collected in Waves 4 and 5, only 7% and 2% of the NLTS2 sample, respectively, were reported 
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to have been enrolled in secondary school or receiving similar instruction in the previous year 

during the Wave 4 and 5 data collection periods (NLTS2 Data Tables).  Of the students with 

emotional disturbances in the NLTS2 sample, only 5% and 1% had been enrolled in secondary 

school in Waves 4 and 5, respectively.  Specific variables from the parent interview that were 

used in the analyses described in this dissertation are identified in the following section. 

 

Parent interview variables. The majority of parent interview variables used in this 

dissertation came from sections D, E, and H.  These sections provided information related to the 

school experiences, level of family involvement in special education, and household 

characteristics of NLTS2 participants.  Not having been enrolled in a secondary school at the 

time of data collection for a given wave did not preclude data from being collected.  If a student 

was not enrolled in a secondary school when a parent interview was conducted but was enrolled 

during the preceding school year, data regarding school experiences and family involvement 

were still collected.   

 

Section D variables.  Items collected in Section D provided parental perceptions of the 

school experiences of participating students and included enrollment status, school type, receipt 

of special education services, and age when services began.  After providing confirmation of a 

youth’s participation in NLTS2, parents were asked if their child had been enrolled in school 

during the past year
2
.  If enrolled, parents were asked to identify the type of school their child 

had attended
3
.  Parents were read a list which included six distinct school types (e.g., regular 

school, school that serves only students with disabilities, and vocational or technical school) and 

six other options (e.g., home instruction by a professional, mental health facility, or 

correctional/juvenile justice facility).  For the analyses purposes of this dissertation, a new 

variable was created that grouped students into two categories: (1) students who had received 

instruction in a specific type of school and (2) those who received instruction from another 

source.  If their child was enrolled, parents were also asked to report the student’s current grade-

level
4
.  If not enrolled, parents were asked to identify the reason why the student was not 

currently enrolled
5
.  This exact question was asked at three different time points in the interview.  

NLTS2 combined the responses to create a new variable, which was the one used in this 

dissertation.   

 

A later item identified students who were reported to have received special education 

services or who had an IEP in secondary school during the previous year
6
.  This item was 

skipped in later waves if the parent responded affirmatively in Wave 1.  Parents who reported 

that their child no longer received special education services were then asked to identify the 

reason(s) why
7
.  The list of reasons included, in part, that the student no longer needed special 

                                                             
2 Has {YOUTH} been enrolled in an elementary, middle, junior or senior high school this school year? 
3 Which of the following best describes the school {he} attended this past year? [2+ SCHOOLS IN SAME YEAR, ASK ABOUT 

THE MOST RECENT SCHOOL. 2+ SCHOOLS AT SAME TIME, ASK ABOUT THE SCHOOL WHERE MOST TIME 
SPENT.] 
4 What grade {is/was} {YOUTH} in this year?. [PROBE FOR UNGRADED IF PARENT IS UNSURE.] 
5 Is {he/she} not in school now because {he/she}… 
6 Our records show that {YOUTH} received special education services and had an IEP at the beginning of the 2000-2001 school 

year. {Does {he/she} still receive special education services and have an IEP?} [IF NEEDED, ―That is the 2000-2001 school 
year‖. IF ASKED: ―An IEP is an Individualized Education Plan‖.] 
7 Why is {he/she} no longer receiving special education services? [CODE ALL THAT APPLY] 
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education services, had met their IEP goals, had been declassified, the school did not have the 

programs the student needed, or the parent did not want their child in special education.  Parents 

who reported that their child had received special education services were also asked when 

services began
8
.  If the parent stated that services began at a certain grade-level, the value was 

calculated to age by NLTS2.  Age when services began is only reported for wave 1 as the value 

reported in subsequent waves did not differ.  The response categories and unweighted response 

frequencies for each variable are presented by wave in Table 4.     

 

Table 4 

Section D Parent Interview Variables 

 

Variable Response Categories 

Wave 

1 

Wave 

2 

Wave 

3 

n n n 

     

Enrollment status 
Enrolled (1) 

Not enrolled (0) 
4,964 4,086 3,390 

     

School type 
Accredited school (1) 

Other (0) 
5,043 3,742 1,733 

     

Grade level 

Ungraded (0) 

1 to 13 (1-13) 

Multi-grade (14) 

5,006 3,734 1,705 

     

Reason student not in secondary school 

On school vacation (1) 

Graduated (2) 

Tested out (3) 

Dropped out (4) 

Was suspended (5) 

Was expelled (6) 

Older than age limit (7) 

Other (8) 

486 700 1,718 

     

Student received special education 

services or had an IEP 

Yes (1) 

No (0) 

Never was in special education (3) 

4,853 21 0 

     
Reason student no longer received 

special education services 
Mark all that apply (1-11) 210 - - 

     

Age of student when special education 

services began 
Ages 5 to 17 4,724 - - 

      

 

                                                             
8 When did {YOUTH} first begin receiving any special education services in school? 
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Section E variables.  Variables from section E provided parental reports regarding IEP 

and postsecondary transition planning and included information on IEP attendance, transition 

planning, sources of IEP goals, the youth’s role in IEPs or transition planning, and feelings about 

family involvement in IEP decisions (Table 5).  The primary variable of interest was the reported 

level of student involvement in IEP or transition planning
9
.  Based on the CATI skip logic, 

parents were asked to report on their child’s level of involvement if the student had been in 

secondary school, the student was reported to be receiving special education services, and both 

the student and parent (or another adult) had attended either an IEP or transition plan meeting in 

the previous year.   

 

Table 5 

 

Section E Parent Interview Variables and Unweighted Response Frequencies 

 

Variable Response Categories 

Wave 

1 

Wave 

2 

Wave 

3 

n n n 

     

Adult in the student’s household 

attended an IEP 

Yes (1) 

No (0) 
4,598 3,091 1,464 

     

Student attended an IEP 
Yes (1) 

No (0) 
4,504 3,027 1,437 

     

Adult met with teachers to discuss a 

postsecondary transition plan 

Yes (1) 

No (0) 
4,574 3,072 1,455 

     

Student met with teachers to discuss a 

postsecondary transition plan 

Yes (1) 

No (0) 
4,286 2,912 1,382 

     

Source of IEP goals 

Mostly school (1) 

Mostly parent and/or youth (2) 

Combination of all together (3) 

Other (4) 

4,539 3,056 1,441 

     

Student role in IEP or transition planning 

Youth was present/participated very 

little or not at all (1) 

Youth provided some input (2) 

Youth took a leadership role (3) 

3,509 2,624 1,259 

     

Feelings about family involvement 

Wanted to be more involved (1) 

Involved about the right amount (2) 

Wanted to be less involved (3) 

4,290 2,878 1,363 

      

 

                                                             
9
 Which of the following best describes {YOUTH’S} role in {his/her} IEP? [If E2B =1 (IEP), Display ―IEP‖. If 

E2D=1 display ―transition planning‖. IF E2B and E2D=1 (both IEP and Transition) display ―IEP‖ ―and‖ ―transition 

plan‖] 
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Additional variables used in the analyses were created by NLTS2 and combined items 

across sections.  These variables were mostly from Waves 3, 4, and 5 and described the student’s 

school-leaving status.  Two additional items from Waves 4 and 5 described the postsecondary 

outcomes of participating students.  The first identified students who were reported to have been 

engaged in postsecondary education or employment in the past two years; and/or job training 

since leaving high school.  The second described the different ways in which students had been 

engaged since leaving high school.   

 

School program questionnaire.  Information related to each student’s overall school 

program was collected by NLTS2 via the School Program Questionnaire.  As reported by 

NLTS2, the staff person most knowledgeable about the overall school programs of specific 

individual students (often a special educator) was asked to complete a multipurpose school 

program survey.  The purpose of this survey was to obtain information about the school program 

of each student in terms of courses taken, related and support services, transition planning, and 

school performance.  In addition to this general information, the survey collected information 

about instructional practices in both special and vocational education classes.  Although school 

program data were collected in Waves 1 (2002) and 2 (2004), data from only the second wave 

were used in this dissertation.   

 

The school program data in this dissertation came primarily from Section E of the School 

Program Questionnaire, which provided information on each student’s transition to adult life. 

Specifically, items from this survey identified the types of services provided by the school to 

aide students in making a successful transition to adult life.  Additional information came from 

Section C, which focused on career and vocational education and services.  Two of the items in 

the school program questionnaire provide information that is also provided in the parent 

interview data (i.e., has there been transition planning for the student and the student role in 

transition planning).  The specific items, response categories, and unweighted response 

frequencies are presented by wave in Table 6. 
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Table 6 

School Program Items and Unweighted Response Frequencies 

 

Item Response Categories 

Wave 2 

n 

   

There has been postsecondary transition 

planning 

Yes (1) 

No (0) 
2,177 

   

Age when transition planning began Ages 10 to 21 1,359 

   

Student received instruction specifically 

focused on transition planning 

Yes (1) 

No (0) 
1,896 

   

Transition plan or IEP identifies a course 

of study to meet transition goals 

Yes (1) 

No (0) 
2,028 

   

Student role in transition planning 

Student did not attend meetings or participate in the 

process (1) 

Student was present but participated very little or not 

at all (2) 

Student provided some input and was moderately 

active (3) 

Student took a leadership role (4) 

2,002 

   

Student received a formal career 

assessment 

Yes (1) 

No (0) 
2,077 

   

Student received career counseling 
Yes (1) 

No (0) 
2,077 

   

Primary goal was to enhance self-

advocacy and self-determination   

Yes (1) 
No (0) 

2,222 

    

 

Research Design 

 

This dissertation included several analyses designed to address the research questions 

listed in the first chapter.  First, the items from the adapted SDS were analyzed via a principal 

component analysis, an exploratory factor analysis, and item response modeling.  Second, 

hierarchal modeling, multiple linear regression, and logistic regression were used to explore 

potential differences in student involvement in the IEP process, levels of self-determination, and 

the effects of both on selected postsecondary outcomes.  Each of the analyses is described in the 

following sections. 

 

Item analysis.  In this section, the analysis of the subset of SDS items used in NLTS2 is 

described.  First, NLTS2 did not provide any evidence of statistical support other than stating 

that items were selected based on factor loadings and face validity.  Therefore, a principal 
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component analysis (PCA) and an exploratory factor analysis were conducted to determine if the 

items and domains adequately measure not only overall self-determination but also the four 

underlying components used in NLTS2.  After establishing that the construct-validity of the 

adapted SDS was supported, the items were analyzed using an item response modeling approach 

rather than a classical test theory one, which was the method providing statistical support of the 

complete SDS.   

 

In a recent study (Shogren et al., 2008) a factor analysis of the SDS domains was 

conducted, with the results indicating that while three of the domains correlated strongly with 

overall self-determination, one domain (autonomy) was only moderately correlated.  

Additionally, the component skills of self-determination which guide instruction were not 

assessed.  As highlighted in the research already discussed, there is a growing body of evidence 

that increased levels of self-determination are related to more positive postsecondary outcomes 

for students with disabilities.  In order for educators to effectively address the postsecondary 

transition issues of students with disabilities, an accurate assessment of a student’s self-

determination skills is necessary.  At first glance, this would appear to be a time-consuming 

endeavor considering that the self-determination construct is made up of nine components.  

Using assessments developed by classical test theory methods, an individual would need to be 

given every item of every subtest in order for educators to make meaningful interpretations 

(Reid, Kolakowsky-Haynoer, Lews, & Armstrong, 2007).  However, measurements developed 

using an item response model allow for greater flexibility in administration and provide more 

meaningful interpretation.  Unfortunately, there is not much of a research base regarding the 

application of item response modeling to self-determination (or its subcomponents).  A search of 

a prominent database of scholarly literature resulted in only one relevant article (Gable, Rucker, 

& Smith, 1997), which describes the development of a non-academic student survey related to 

self-concept using IRT.  Based on a search of the literature, it is evident that more research is 

needed.  A potential benefit of this would be in bringing more informative measurement 

techniques to the field and provide a more cohesive measurement by which to guide instruction.   

 

The Four Building Blocks approach to construct modeling is a general framework which 

determines the role of a measurement model and its characteristics (Wilson, 2003).  This 

approach is based on the idea that there is one underlying construct that an instrument is 

designed to measure; and even though many instruments are designed to measure multiple 

characteristics, each one should be considered separately (Wilson, 2005).  The Four Building 

Blocks are a series of steps taken to design an instrument that is supported by substantive theory 

and statistical analyses.  These building blocks include the following: a construct map (the 

underlying characteristic), items design (the items), outcome space (the scoring guide), and 

measurement model (method of interpreting the scores and informing the earlier steps).  Each 

step of the process influences the next in a continuous cycle.  The first three building blocks are 

intuitive and reviewed through a more qualitative process.  In most applications, the 

measurement model (or the interpretation of scores), on the other hand, is more quantitative with 

decisions based on statistical analyses.   

 

Traditionally, test analysis was based on principles of classical test theory, which depends 

on the overall mean and standard deviation of an instrument, leading to potential bias by 

population ability distributions (Embretson, 1999).  In classical test theory (or true score theory), 
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the observed behavior is the total score (X), which is composed of the true score (T) and an error 

(E).  As Wilson (2005) points out, this results in the items disappearing from the measurement 

model, requiring the measurer to rely on the total score for information.  More recently, the IRT 

models have provided a means of examining both items and persons in effort to provide more 

meaningful interpretations in regard to providing an opportunity to identify specific items on 

which the respondent has difficulty.  In IRT models, the observed behavior is the probability of 

the item response as a function of a respondent’s location (ability) and an item’s location 

(difficulty).  In more complex IRT models, the probability of an item response may be adjusted 

for other item characteristics, such as discrimination or susceptibility to guessing.  An important 

issue to consider when constructing a measure is in regard to dimensionality.  Traditional means 

of creating subcomponents of a measure is to split scores from a test into subcomponents and 

report them as separate dimensions; or to sum the scores of subcomponents and report this as a 

single dimension of performance (Briggs & Wilson, 2003).  The art of assessing dimensionality 

is to find the smallest number of latent ability domains such that they are both statistically well-

defined and substantively meaningful (Briggs & Wilson, 2003).  An IRT-based multidimensional 

approach to constructing a measure provides smaller standard errors of measurement for person 

estimates and hence these measures are more reliable.  The multidimensional approach also 

provides greater interpretability for the classroom teacher.    

 

In construct modeling, the object of the measurement model is to relate the scored data 

back to the construct map (Wilson, 2003).  To accomplish this, the Rasch Model (1PL) was used 

(Equation 1), where i indicates the item and p indicates the person .  The model was then 

estimated with the item response modeling software, ACER Conquest (Wu et al, 1998):   

 

                             
        

          
 .                        (1) 

ConQuest employs a family of Rasch models for estimation.  In the Rasch model, the probability 

of a correct response is a function of the person’s level of the latent variable.  Since the item 

responses are usually dichotomous, a linearizing transformation is made using the logistic 

function.  The probabilistic relationship is shown in Equation 2. 
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Here, Pik is the probability of a person’s response in category k of item i.  Similarly, the 

denominator represents the probability of a person’s response in category k-1.  Then, the log 

odds of a response in category k versus k-1 is modeled as the difference between the person’s 

latent trait, , and the difficulty of a response in category k, ik .  One major assumption of the 

Rasch model is that the latent trait being measured is one-dimensional.  However, the Rasch 

model can be extended to cases of multidimensionality.  The Multidimensional Random 

Coefficients Multinomial Logistic model (MRCML) is a more flexible family of Rasch models 

that is able to handle multidimensionality and can be written as shown in Equation 3.  This 

model has been described by many authors and the notation used in this dissertation is derived 

from these sources (Adams, Wilson, & Wang 1997; Briggs & Wilson, 2003; Wang, 1999).   
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Here the random variable ikX  represents the responses to item i (i=1, 2,…, N) in the k
th

 response 

category (k=0, 1,…, Ki).  The responses are coded such that Xik= {1 if response to item i is in 

category k, 0 otherwise.  The flexibility of this model allows the latent trait being measured to be 

multidimensional. 

 

Hierarchical modeling.  Hierarchical linear modeling (HLM) is an advanced form of 

simple linear regression and multiple linear regression and is ―appropriate for two-and three-

level nested data where (a) the expected outcome of each level may be represented as a linear 

function of the regression coefficients and (b) the random effects at level can be reasonably 

assumed normally distributed‖ (Raudenbush and Bryk, 2002, p. 291).  When the outcome is 

continuous, the assumption of normality is valid.  However, in instances of binary or categorical 

outcomes this is not the case.  To address data with nonlinear outcomes, hierarchical generalized 

linear models (HGLMs) ―offer a coherent modeling framework for multilevel data with 

nonlinear structural models and nonnormally distributed errors‖ (Raudenbush and Bryk, p. 292).  

Since the outcomes examined in this dissertation are either linear or nonlinear, three different 

models were designed in order to address Research Questions 2 through 6. 

 

To address Research Question 2, a multilevel logistic regression model was used to 

determine if student involvement in IEP or transition planning changed over time.  For Research 

Questions 3 and 4, two different models were utilized.  First, the multilevel logistic regression 

model was used to examine differences in student involvement by selected student characteristics 

and student-level program variables.  Second, a multiple linear regression model was used to 

examine differences in levels of self-determination in wave 2, when the adapted SDS was 

administered.  This was necessary as self-determination was assessed at only one time point in 

NLTS2.  To address Research Questions 5 and 6, two separate logistic regression models were 

used to determine if high school graduation and productive engagement after high school 

differed by student involvement in the IEP process or by levels of self-determination.  In 

addition, these models examined the interaction effects of student involvement and self-

determination on the two outcomes. Before briefly describing HLM and the hierarchical models 

used in this dissertation, it is important to first highlight the limited research base utilizing this 

methodology to examine transition planning and self-determination for students with disabilities.    

 

The literature base regarding HLM (or multilevel models) and student involvement in 

transition planning or self-determination is essentially non-existent (based on a keyword search 

using a prominent database of scholarly literature), and for the most part, the same may be said 

regarding the utilization of longitudinal studies to specifically examine changes in self-

determination over time.  A search of the latter two keywords resulted in only two studies related 

to the application of self-determination in special education.  The first study (Coutinho, Oswald, 

& Best, 2006) analyzed data from the National Education Longitudinal Study of 1988 (NELS-

88) to examine the differences in postschool outcomes for males and females in special 

education.  However, the baseline data were only used to group students and the outcome 
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variables were from the 1994 wave.  The authors only identified self-determination in the 

discussion section as a way to influence females to make more positive decisions.  Although the 

second study (Mason, Field, & Sawilowsky, 2004) collected data on the implementation of self-

determination activities, the authors only recommended longitudinal studies as in implication for 

future research.  The methods used in these studies are not an implication that their results are 

not valuable.  Rather, that there is a need for longitudinal studies of self-determination and its 

effects.   

 

A third search of the literature using ―multilevel‖ and ―self-determination‖ did result in 

one study of self-determination related to special education by Lee et al.  (2008).  The purpose of 

this study was to examine the relationship between self-determination and access to the general 

education curriculum; and the impact of promoting self-determination as a curriculum 

augmentation on access to the general education curriculum for high school students with 

disabilities.  Because the observation data collected over time in the study was nested within the 

subjects, a multilevel regression analysis was used to analyze the data.  As stated by the authors, 

the multilevel model can describe how students change over time and how these changes vary 

across students.  Although there were no significant fixed effects of time, group, and interaction 

between time and group, this study shows promise that research in this area is headed in the right 

direction.   

 

Finally, the National Longitudinal Transition Study and National Longitudinal Transition 

Study-2 are two nationally representative studies about secondary-age youth with disabilities.  

The two studies provide information about students and their school programs as they transition 

from secondary school to adult life.  Although changes over time in the early postschool 

outcomes of youth with disabilities were mostly positive, some disability groups (e.g., students 

with emotional disturbances) experienced less positive postsecondary outcomes (Wagner, 

Newman, Cameto, & Levine, 2005); and even though strategies exist for supporting students 

with emotional disturbances, they are rarely fully utilized (Wagner & Davis, 2006).   However, 

the changes described were between two points in time and the analysis did not employ multi-

level modeling.  The lack of research utilizing hierarchical models to analyze student 

involvement in transition planning or the construct of self-determination for students with 

disabilities identifies an area of exploration for future research. 

 

Hierarchical linear models.  When people acquire new skills, learn something new, 

when their attitudes and interests develop, they change in fundamental ways (Willett, Singer, & 

Martin, 1998).  Change is something that occurs continuously over time.  However, traditional 

models are still used in which change is viewed as a function of ―before‖ and ―after‖.  HLM can 

be used to estimate the extent of individual variation around mean growth (Bryk & Raudenbush, 

1987).  As described by Bryk and Raudenbush (1987), HLM utilizes a two-stage 

conceptualization to describe the model.  At Stage 1, each individual’s observed development is 

conceived as a function of an individual growth trajectory (determined by a set of individual 

parameters) plus random error.  In the within-subject model (Equation 4), it is assumed that Yti is 

the observed status of subject t on occasion i, and is a function of a systematic growth trajectory 

plus random error (eti).  An individual’s initial status is written as π0j and their growth rate per 

unit of time as π1j.   In this model, it is assumed the errors are independent and normally 

distributed with common variance σ
2
. 
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                                                                         (4) 

 

An important feature of the within-subject model is the assumption that the growth 

parameters vary across individuals.  At Stage 2, it is assumed that these individual parameters 

vary as a function of certain measurable individual characteristics and a between-subjects model 

is formulated to represent these variations (Equation 5); and are defined as situations in which 

the individual growth parameters are a function of the individual’s background (e.g., gender or 

disability category) or of the experimental setting (e.g., type of curriculum or amount of 

instruction).  There are two level-2 random effects, r0i and r1i, with variances τ00 and τ11, 

respectively, and with covariance τ01.   

 

                      

  

   

    

(5) 

                      

  

   

 

To realize the increased flexibility of HLM requires careful attention to the necessary statistical 

assumptions (Bryk and Raudenbush, 1987).  First, both the individual outcomes and the growth 

parameters are assumed to have a normal distribution.  Second, HLM does not require the same 

data collection design for each individual, as opposed to multivariate analysis of variance 

(MANOVA).Third, the outcome data collected at each time point must be measured on a 

common metric. 

 

Hierarchical generalized linear models.   HGLMs are similar to HLMs in that a 

multilevel framework is utilized to describe the model.  The level-1 model in HGLM consists of 

three parts: a sampling model, a link function, and a structural model (Raudenbush and Bryk, 

2002).  The following equations are described in detail by Raudenbush and Bryk.  The standard 

HLM employs a normal sampling model and an identity link function, whereas the binary 

outcome model utilizes a binomial sampling model and a logit link.   

 

The level-1 sampling model is presented in equation 6 and denotes that Y for person i on 

occasion j has a binomial distribution with mij trials and probability of success per trial of υij.   

 

                                                         (6)        

According to the binomial distribution, the expected value and variance of Yij are then              
 

                                                                     (7) 

Several link functions are possible when the level-1 sampling model is binomial.  However, the 

most common and convenient is the logit link, where ηij is the log of the odds of success. 
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                                                             (8) 

 The level-1 structural model has a similar form to the usual level-1 model of HLM.   

 

                                                          (9) 

The βs in Equation 9 make it possible to generate a predicted log-odds (ηij) for any case, which 

can then be converted to an odds by taking the exp(ηij).  A predicted log-odds can also be 

converted to a predicted probability by computing the following equation, which produces a 

value of υij between zero and one. 

 

     
 

           
                                                           (10) 

 In the case of a two-level analysis, the level-2 model is written as 

 

                       

  

   

 

                                   (11) 

where the random effects μqj, q = 0,…, Q, constitute a vector of μj having a multivariate normal 

distribution with component means of zero and variance-covariance matrix T.  Results of the 

analyses based on the models described are reported in the next section, followed by a discussion 

of their interpretation. 
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Chapter 3 

 

Results 

 

Several analyses were conducted in order to help answer the research questions generated 

to guide this dissertation.  First, a principal component analysis and a factor analysis were 

conducted to examine the construct-identification of the adapted SDS used in NLTS2.  Next, an 

item response model was used to analyze the reliability of the individual items and the construct 

of self-determination.  A multiple linear regression model was used to examine possible 

differences in self-determination as the measurement was only administered during wave 2 of the 

data collection process.  Hierarchical modeling was used to examine possible differences in the 

reported levels of student involvement in the IEP or transition planning process.  Lastly, the 

effects of student involvement and self-determination on both school-leaving status and 

productive engagement following high school were examined using logistic regression modeling.  

The results described in the following sections provide a summary of these analyses. 

 

 Principal component analysis.  The first step in examining the construct-identification 

of the adapted SDS was to conduct a Principal Component Analysis (PCA).  As described by 

Bartholomew, Steel, Moustaki, and Galbraith (2008), PCA is a descriptive method concerned 

with summarizing a data matrix in a manner which expresses its structure in a small number of 

dimensions.  The authors state that the primary aim of a PCA is to transform a number of 

possibly correlated variables into a smaller number of uncorrelated variables (i.e., principal 

components) so that the 1
st
 component explains the maximum amount of the total variance, the 

2
nd

 component explains the maximum amount of the remaining variance, and so on.  In addition, 

PCA is used to interpret the underlying structure of the data via the most important principal 

components.  However, PCA is meant to be used when the variables in question are continuous.  

Since the assessment items used in the adapted SDS are either ordinal or dichotomous, a 

modified PCA was used which performed a PCA of the polychoric correlations between the 

items.  The use of polychoric correlations was first conceptualized by Pearson and Pearson in 

1922 (Kolenikov & Angeles, 2009).    

 

A polychoric PCA of the adapted SDS items was conducted using the direct assessment 

weights provided by NLTS2.   This analysis resulted in eigenvalues for 26 components.  

Bartholomew et al (2008) report four criteria for determining the number of components to 

retain: (1) those explaining a large proportion of the variance; (2) those with eigenvalues greater 

than 1; (3) examination of a scree plot; and (4) those providing a sensible or useful interpretation.  

Based on the first criterion, only the first 11 components, which accounted for 70% of the 

variance, were retained.  As Table 7 clearly shows, Component 1 accounts for most of the 

variance (24%).  The second criterion for determining the number of components to retain is to 

examine the eigenvalues.  It is standard to retain only those components with an eigenvalue 

greater than 1.00 and disregard those less than 1.00.  Therefore, the first seven components, 

which account for 56% of the variance, were retained pending the next criterion.   
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Table 7 

 

Variance by Principal Component 
 

Component 

Variance explained 

Variance 

(Eigenvalue) % Cum % 

    

1 6.19 24 24 
2 2.07 8 32 

3 1.48 6 37 
4 1.47 6 43 

5 1.14 4 47 
6 1.08 4 52 

7 1.05 4 56 
8 0.99 4 59 

9 0.95 4 63 

10 0.87 3 67 
11 0.84 3 70 

    

 

The third criterion used to determine which components to retain is an examination of the 

eigenvalues using a screeplot, which is a plot of the eigenvalues and component numbers.  This 

examination involves identifying the point after which the eigenvalues decrease more slowly, 

generally referred to as an ―elbow‖.  It is generally accepted that only the eigenvalues before the 

elbow are considered meaningful.  As shown in Figure 4, there is an elbow at the third 

component.  However, the eigenvalues do not begin to plateau until the fifth component.  

Following the criteria for determining which components to retain based on the plotting of 

eigenvalues, components 1, 2, 3, and 4 were retained for the analysis of the principal component 

loadings.  Although components 5, 6, and 7 each have eigenvalues greater than one, they each 

explain less than 5% of the variance and would provide little additional information. 

 

Figure 4.  Screeplot of the Eigenvalues  
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 The fourth step in identifying the number of components to retain is to examine the PCA 

loadings of the remaining components in order to determine ―whether the component has a 

sensible and useful interpretation‖ (Bartholomew et al., p. 124).  Since PCA loadings are not 

generated with the polychoric command, a standard PCA was run on the empirical correlation 

matrix.  This generated the necessary loadings, presented in Table 8, used to interpret the 

underlying structure of the data.  Although the general rule of thumb regarding PCA loadings is 

that a minimum of .30 is required to be considered substantive (Kline, 2005; Otoshi & 

Heffernan, 2008), all of the items were retained in order to conduct a full analysis of the adapted 

SDS.   

 

Table 8 

 

Principal Component Loadings 

 
  Component 

      

SDS item Variable 1 2 3 4 

      
I keep my own personal items together PA1 .12 .15 .28 -.32 
I keep good personal care and grooming PA2 .13     .25 .33 -.14 

I make friends with other kids my age PA3 .17     .18 .06 -.26 
I keep my appointments and meetings PA4 .12     .10 .16 -.13 

I plan weekend activities that I like to do PA5 .17     .04 .15 .09 
I am involved in school-related activities PA6 .16 .12 -.35 -.08 

I volunteer for things that I am interested in PA7 .23 .08 -.31 .11 
I go to restaurants that I like PA8 .16 .23 .23 .10 

I choose gifts to give to family and friends PA9 .18 .26 .16 .14 
I choose how to spend my personal money PA10 .19 -.03 .37 .13 

      

I work on schoolwork that will improve my career chances ACP11 .20 .24 -.28 -.01 
I do school and free time activities based on my career interests ACP12 .19 .27 -.24 .06 

I make long-range career plans ACP13 .19 .25 -.19 .15 
I work or have worked to earn money ACP14 .18 .09 .10 .43 

I am in or have been in career or job classes or training ACP15 .15 .21 -.06 .33 
      

I can like people even if I don’t agree with them SR16 .13 .04 -.12 -.32 
I know what I do best SR17 .25 -.10 .06 -.13 

I like myself SR18 .24 -.11 .06 -.32 
I know how to make up for my limitations SR19 .24 .02 .05 -.17 

I am confident in my abilities SR20 .28 -.09 -.05 -.14 
      

I tell others when I have a new or different opinion, or I usually agree with 
others’ opinions and/or ideas 

PE21 .13 -.19 .24 .22 

      
I can make my own decisions, or Other people make decisions for me PE22 .22 -.31 .14 .25 

I can get what I want by working hard, or I need good luck to get what I want PE23 .25 -.18 -.09 .11 
I keep trying even after I get something wrong, or It is no use to keep trying 

because it will not work 
PE24 .22 -.30 -.15 .05 

I usually make good choices, or I usually do not make good choices PE25 .20 -.29 -.07 -.04 

I will be able to make choices that are important to me, or My choices will not 
be honored 

PE26 .26 -.32 -.07 -.07 

      
Proportion of total variance  24 8 6 6 
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Each of the loadings of the first component was positively correlated and uniform 

(ranging from .12 to .28).  The loadings of the second component appear to separate into two 

categories, autonomy and self-awareness.  With the exception of PA10, each of the items 

contained in the autonomy domains have positive loadings for the second component.  This is in 

contrast to the items from the self-realization and psychological empowerment domains.  Each of 

the items from these domains, except for SR16 and SR19, has a negative loading for component 

two.  The loadings of the third component appear to differentiate between items measuring 

career- or goal-oriented behaviors and those measuring personal interests.  An interpretation of 

the fourth component was not as clear, and therefore, not retained for the factor analysis.  Based 

on the criteria for identifying the number of components to retain, it was determined that the first 

three components provide an adequate representation of the data.  After interpreting the 

component loadings, a three-factor analysis model was used to identify any unobserved, or 

latent, variables in the data. 

 

Factor analysis.  The next step in the analysis was to fit the model through a factor 

analysis.  Factor analysis is a model-based technique that involves assumptions about the joint 

distributions over some relevant population of the variables and enables us to make inferences 

about the population using the notions of goodness-of-fit, statistical significance, and the 

precision of estimation (Bartholomew, Steel, Moustaki, and Galbraith, 2008).  A polychoric 

command was employed to generate a correlation matrix, which was used in the factor analysis. 

 

 Correlation matrix. Before conducting a factor analysis it is standard to examine the 

correlation matrix of the items.  If the items are either not correlated or have low correlations, 

factor analysis is not likely to be useful because they will most likely not share common factors 

(Bartholomew et al., 2008).  The correlation coefficients presented in Table 9 range from -4 to 

58.
10

  A range of correlation coefficients is expected as some items will not be as correlated as 

others.  For example, SR16 (―I can like people even if I don’t agree with them‖) and PE22 (―I 

can make my own decisions,‖ or ―Other people make decisions for me‖) are not correlated as 

each measures a different dimension of self-determination.  However, SR16 does have small 

correlations with other items.  In another example, it would be expected for PE25 (―I usually 

make good choices‖, or ―I usually do not make good choices‖) and PE26 (―I will be able to make 

choices that are important to me‖, or ―My choices will not be honored‖) to be at least moderately 

correlated as both measure similar traits within the same dimension. 

  

                                                             
10 Correlation coefficients were multiplied by 100. 
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Table 9 

 

Polychoric Correlation Matrix 

 

 

P
A

1
 

P
A

2
 

P
A

3
 

P
A

4
 

P
A

5
 

P
A

6
 

P
A

7
 

P
A

8
 

P
A

9
 

P
A

1
0

 

A
C

P
1

1
 

A
C

P
1

2
 

A
C

P
1

3
 

A
C

P
1

4
 

A
C

P
1

5
 

S
R

1
6

 

S
R

1
7

 

S
R

1
8

 

S
R

1
9

 

S
R

2
0

 

P
E

2
1
 

P
E

2
2
 

P
E

2
3
 

P
E

2
4
 

P
E

2
5
 

P
E

2
6
 

PA1 1 30 21 15 11 04 07 15 19 18 19 16 13 -1 07 07 20 20 22 16 07 05 04 02 22 14 

PA2 30 1 28 20 13 10 10 23 17 21 13 18 18 16 16 11 13 19 19 13 09 09 09 03 01 08 

PA3 21 28 1 11 25 24 14 17 25 09 21 22 12 18 15 19 20 35 25 29 01 09 22 16 11 10 

PA4 15 20 11 1 10 10 15 14 16 17 10 13 13 12 07 17 10 13 19 20 10 06 13 05 08 19 

PA5 11 13 25 10 1 17 19 26 20 19 05 19 19 24 10 07 24 18 22 19 10 24 20 19 13 24 

PA6 04 10 24 10 17 1 39 10 15 05 24 25 24 11 10 22 15 19 17 22 06 11 18 19 15 18 

PA7 07 10 14 15 19 39 1 21 23 14 35 35 34 22 20 13 29 24 29 35 09 29 33 24 17 35 

PA8 15 23 17 14 26 10 21 1 33 26 25 22 22 20 11 03 20 21 15 18 05 15 19 -1 09 12 

PA9 19 17 25 16 20 15 23 33 1 27 28 18 26 29 20 16 20 09 23 25 12 14 22 09 01 12 

PA10 18 21 09 17 19 05 14 26 27 1 12 13 14 28 15 14 28 25 29 19 20 32 28 20 18 28 

ACP11 19 13 21 10 05 24 35 25 28 12 1 41 37 14 22 08 24 23 26 30 -2 10 29 15 17 17 

ACP12 16 18 22 13 19 25 35 22 18 13 41 1 37 24 28 14 22 16 24 28 08 05 18 15 17 17 

ACP13 13 18 12 13 19 24 34 22 26 14 37 37 1 21 29 19 23 15 25 21 08 20 22 10 05 22 

ACP14 -1 16 18 12 24 11 22 20 29 28 14 24 21 1 42 04 18 12 21 26 17 24 26 21 17 20 

ACP15 07 16 15 07 10 10 20 11 20 15 22 28 29 42 1 07 12 09 22 17 10 08 16 15 15 04 

SR16 07 11 19 17 07 22 13 03 16 14 08 14 19 04 07 1 22 22 24 17 03 -4 16 19 17 21 

SR17 20 13 20 10 24 15 29 20 20 28 24 22 23 18 12 22 1 42 37 51 22 35 35 22 25 47 

SR18 20 19 35 13 18 19 24 21 09 25 23 16 15 12 09 22 42 1 39 56 12 35 30 28 21 44 

SR19 22 19 25 19 22 17 29 15 23 29 26 24 25 21 22 24 37 39 1 45 22 14 22 33 28 32 

SR20 16 13 29 20 19 22 35 18 25 19 30 28 21 26 17 17 51 56 45 1 24 30 43 38 30 40 

PE21 07 09 01 10 10 06 09 05 12 20 -2 08 08 17 10 03 22 12 22 24 1 41 15 24 18 15 

PE22 05 09 09 06 24 11 29 15 14 32 10 05 20 24 08 -4 35 35 14 30 41 1 43 36 34 48 

PE23 04 09 22 13 20 18 33 19 22 28 29 18 22 26 16 16 35 30 22 43 15 43 1 44 36 50 

PE24 02 03 16 05 19 19 24 -1 09 20 15 15 10 21 15 19 22 28 33 38 24 36 44 1 39 51 

PE25 22 01 11 08 13 15 17 09 01 18 17 17 05 17 15 17 25 21 28 30 18 34 36 39 1 58 

PE26 14 08 10 19 24 18 35 12 12 28 17 17 22 20 04 21 47 44 32 40 15 48 50 51 58 1 
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Exploratory factor analysis.  The interpretation of factor loadings is similar to that of 

component loadings (Bartholomew, Steel, Moustaki, and Galbraith, 2008).  A factor model with 

three factors was fitted to the adapted SDS data with the loadings being interpreted as 

correlations between self-determination and a factor.  First, an unrotated factor analysis was run 

to get an initial estimate of the factor loadings.  This was followed by a rotated factor analysis 

being run using an orthogonal varimax rotation method, which assumed that the factors are not 

correlated.  Usually, a rotated factor analysis assists with the interpretation of the loadings.  

However, in this case the unrotated loadings provided a clearer interpretation.  An examination 

of the unrotated factors in Table 10 provides evidence supporting the initial interpretation that 

the first factor measures overall self-determination as defined by NLTS2 and the second 

contrasts autonomy with self-awareness.  Additional support is provided by an examination of 

the communalities
11

 also listed in Table 10, which range from .09 to .63.  Generally, a large 

communality is a purer indicator of the common factors.  The sum of the communalities is the 

variance explained by the factor model.  The sum of the communalities for the two-factor model 

is 7.88 and represents 30% of the variance.   

 

Table 10 

 

Factor Loadings and Communalities 

 
 Unrotated Factors Rotated Factors 

Communalities 

       

Variable 1 2 3 1 2 3 

        
PA1 0.29 0.17 -0.23 0.05 0.07 0.37 0.16 

PA2 0.30 0.28 -0.08 -0.02 0.14 0.29 0.17 
PA3 0.40 0.22 -0.22 0.11 0.25 0.44 0.26 
PA4 0.27 0.11 -0.06 0.10 0.13 0.21 0.09 
PA5 0.39 0.05 0.09 0.22 0.16 0.12 0.16 
PA6 0.36 0.14 -0.07 0.20 0.42 0.26 0.16 
PA7 0.53 0.12 0.08 0.34 0.52 0.21 0.31 
PA8 0.36 0.27 0.10 0.05 0.24 0.17 0.21 
PA9 0.41 0.32 0.14 0.05 0.33 0.17 0.29 
PA10 0.44 -0.02 0.14 0.29 0.04 0.07 0.22 

ACP11 0.46 0.31 -0.04 0.15 0.56 0.33 0.31 
ACP12 0.45 0.33 0.03 0.12 0.56 0.28 0.31 
ACP13 0.44 0.31 0.13 0.13 0.53 0.19 0.31 
ACP14 0.43 0.13 0.38 0.22 0.30 -0.08 0.34 
ACP15 0.34 0.25 0.27 0.08 0.40 0.01 0.25 
SR16 0.31 0.05 -0.24 0.19 0.19 0.35 0.15 
SR17 0.60 -0.10 -0.13 0.48 0.15 0.34 0.39 
SR18 0.58 -0.12 -0.36 0.48 0.09 0.52 0.48 

SR19 0.57 0.05 -0.17 0.36 0.25 0.41 0.35 
SR20 0.67 -0.08 -0.19 0.54 0.26 0.43 0.50 
PE21 0.31 -0.20 0.21 0.33 -0.07 -0.10 0.18 
PE22 0.52 -0.38 0.29 0.62 -0.03 -0.13 0.50 
PE23 0.60 -0.20 0.12 0.58 0.24 0.10 0.41 
PE24 0.52 -0.35 0.05 0.63 0.13 0.07 0.39 
PE25 0.48 -0.36 -0.02 0.61 0.07 0.11 0.36 
PE26 0.66 -0.44 -0.05 0.78 0.09 0.19 0.63 

        

                                                             
11 A communality is the squared multiple correlation coefficient or the proportion of the variance that is explained 

by the common factors (Bartholomew et al., 2008) 
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Adequacy of the factor analysis model.  Bartholomew et al. (2008) identified several 

criteria for determining the adequacy of a factor model.  The first is to identify the percentage of 

variance explained by the model.  Second, is to reproduce the correlation matrix and examine the 

discrepancies with the correlation using the sample data.  Third, a goodness-of-fit test may be 

conducted to test the null hypothesis that the covariance matrix of the variables has the form 

specified by the model.  A fourth method of determining the adequacy of a factor model is to 

examine the standard errors of the factor loadings.  In this dissertation, only the first three 

procedures were utilized due to software limitations precluding the generation of standard errors.  

The percentage of variance explained by the factor model (30%) has already been explained.  

Therefore, the following sections will focus on the comparison of the reproduced and original 

correlation matrices; and the results of the goodness-of-fit tests. 

 

Reproduced correlation matrix.  The second criterion used to determine the adequacy of 

a factor model is to compare the results of a reproduced correlation matrix to the original 

correlation matrix computed from the sample data.  The correlation coefficients
12

 listed in Table 

11 were based on the unrotated factor model and show small to medium correlations (1 to 63) 

across the variables.  Table 12 displays the discrepancies between the reproduced correlation 

matrix from the unrotated factor analysis and the correlation matrix computed from the sample 

data.  The reported discrepancies are absolute values rounded to the nearest tenth, for ease of 

interpretation, and range between -0.1 and 0.2.  The general rule of thumb regarding the 

acceptability of these discrepancies states that the closer to zero the better.  Based on the 

discrepancies before rounding, 66% of the discrepancies were less than .05 (i.e., rounded to 0.0); 

and 34% were .05 or greater (i.e., rounded to -0.1 or 0.1).  Only two of the discrepancies were 

.15 or greater (0.1502 and 0.1806). 

 

  

                                                             
12 Correlation coefficients were multiplied by 100. 
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Table 11 

 

Reproduced Polychoric Correlation Matrix 
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PA1 11 10 14 15 13 14 09 19 18 15 06 08 15 18 23 21 22 01 02 11 08 08 13 11 10 14 
PA2 12 12 15 18 17 20 11 22 22 21 13 15 12 16 17 20 19 02 03 11 05 04 08 12 12 15 
PA3 15 15 19 22 18 20 14 26 25 22 12 13 19 25 29 28 29 03 06 17 12 11 18 15 15 19 
PA4 09 11 12 15 12 14 11 16 16 15 11 10 10 16 17 17 19 05 08 13 10 09 13 09 11 12 
PA5 11 16 14 22 16 19 18 19 19 20 20 17 10 21 19 21 24 12 21 23 18 16 22 11 16 14 
PA6 12 14 16 21 16 18 15 21 21 20 15 14 13 21 22 23 25 07 12 18 13 12 18 12 14 16 
PA7 15 22 21 31 23 27 25 28 28 28 28 23 15 30 27 30 33 16 26 30 24 21 29 15 22 21 
PA8 12 16 16 23 21 25 17 25 25 26 23 22 10 18 14 20 20 08 11 17 10 07 11 12 16 16 
PA9 14 19 18 27 25 29 19 28 29 30 27 25 11 19 15 22 22 09 13 19 10 08 12 14 19 18 
PA10 11 18 15 25 17 19 22 19 20 21 24 18 10 25 21 23 27 17 28 28 24 22 29 11 18 15 

ACP11 16 19 21 28 25 28 19 31 31 29 22 22 16 25 24 28 29 07 11 21 13 11 17 16 19 21 
ACP12 16 19 21 28 25 29 20 31 31 30 25 24 15 23 21 27 27 08 12 21 12 10 15 16 19 21 
ACP13 15 20 20 28 26 30 21 29 30 31 28 26 12 22 17 25 25 10 15 22 13 10 15 15 20 20 
ACP14 11 20 15 28 23 27 24 22 25 28 34 28 05 19 10 19 21 18 29 27 19 15 21 11 20 15 
ACP15 10 17 14 23 22 25 18 22 24 26 28 25 05 14 07 16 16 11 16 18 10 07 10 10 17 14 
SR16 10 10 13 15 10 11 10 16 15 12 05 05 15 21 26 22 25 03 07 14 13 13 19 10 10 13 
SR17 16 21 21 30 18 19 25 25 23 22 19 14 21 39 41 36 44 18 31 36 34 33 44 16 21 21 
SR18 17 19 22 27 14 15 21 24 21 17 10 07 26 41 48 39 47 13 25 33 33 33 46 17 19 22 
SR19 17 21 23 30 20 22 23 28 27 25 19 16 22 36 39 35 41 13 23 31 27 26 36 17 21 23 
SR20 19 24 25 33 20 22 27 29 27 25 21 16 25 44 47 41 50 18 33 40 37 36 49 19 24 25 
PE21 05 12 07 16 08 09 17 07 08 10 18 11 03 18 13 13 18 18 30 25 24 22 28 05 12 07 
PE22 08 21 12 26 11 13 28 11 12 15 29 16 07 31 25 23 33 30 50 42 42 39 49 08 21 12 
PE23 13 23 18 30 17 19 28 21 21 22 27 18 14 36 33 31 40 25 42 41 39 36 48 13 23 18 
PE24 10 18 13 24 10 10 24 13 12 13 19 10 13 34 33 27 37 24 42 39 39 38 49 10 18 13 
PE25 09 16 12 21 07 08 22 11 10 10 15 07 13 33 33 26 36 22 39 36 38 36 48 09 16 12 
PE26 13 22 18 29 11 12 29 17 15 15 21 10 19 44 46 36 49 28 49 48 49 48 63 13 22 18 
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Table 12 

 

Correlation Discrepancies 
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PA1   .2 .0 .0 .0 .1 .1 .0 .1 .1 .0 .0 .0 .1 .0 .1 .0 .0 .0 .1 .1 .0 .1 .1 .1 .0 
PA2 .2   .1 .1 .0 .1 .1 .1 .0 .1 .1 .0 .0 .0 .0 .0 .0 .0 .0 .1 .1 .1 .0 .0 .0 .0 
PA3 .0 .1   .0 .1 .0 .1 .0 .0 .0 .1 .0 .1 .1 .0 .0 .0 .1 .0 .0 .0 .0 .1 .0 .0 .1 
PA4 .0 .1 .0   .0 .0 .0 .0 .0 .1 .1 .0 .0 .0 .0 .1 .1 .0 .0 .0 .0 .0 .0 .0 .0 .1 
PA5 .0 .0 .1 .0   .0 .0 .1 .0 .0 .1 .0 .0 .0 .1 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 
PA6 .1 .1 .0 .0 .0   .2 .1 .0 .1 .0 .0 .0 .0 .0 .1 .1 .0 .1 .0 .0 .0 .0 .1 .0 .0 
PA7 .1 .1 .1 .0 .0 .2   .0 .0 .1 .1 .1 .1 .1 .0 .0 .0 .0 .0 .0 .1 .0 .0 .0 .0 .1 

PA8 .0 .1 .0 .0 .1 .1 .0   .1 .1 .0 .0 .0 .0 .1 .1 .0 .1 .0 .0 .0 .0 .0 .1 .0 .0 

PA9 .1 .0 .0 .0 .0 .0 .0 .1   .1 .0 .1 .0 .0 .1 .1 .0 .1 .0 .0 .0 .0 .0 .0 .1 .0 
PA10 .1 .1 .0 .1 .0 .1 .1 .1 .1   .1 .1 .1 .0 .0 .0 .0 .0 .1 .1 .0 .0 .0 .0 .0 .0 

ACP11 .0 .1 .1 .1 .1 .0 .1 .0 .0 .1   .1 .1 .1 .0 .1 .0 .0 .0 .0 .1 .0 .1 .0 .1 .0 
ACP12 .0 .0 .0 .0 .0 .0 .1 .0 .1 .1 .1   .1 .0 .0 .0 .0 .0 .0 .0 .0 .1 .0 .0 .1 .0 
ACP13 .0 .0 .1 .0 .0 .0 .1 .0 .0 .1 .1 .1   .1 .0 .1 .0 .0 .0 .0 .0 .1 .0 .0 .0 .1 
ACP14 .1 .0 .1 .0 .0 .0 .1 .0 .0 .0 .1 .0 .1   .1 .0 .0 .0 .0 .1 .0 .0 .0 .0 .0 .0 
ACP15 .0 .0 .0 .0 .1 .0 .0 .1 .1 .0 .0 .0 .0 .1   .0 .0 .0 .1 .0 .0 .1 .0 .1 .1 .1 
SR16 .1 .0 .0 .1 .0 .1 .0 .1 .1 .0 .1 .0 .1 .0 .0   .0 .0 .0 .1 .0 .1 .0 .1 .0 .0 
SR17 .0 .0 .0 .1 .0 .1 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0   .0 .0 .1 .0 .0 .0 .1 .1 .0 
SR18 .0 .0 .1 .0 .0 .0 .0 .1 .1 .0 .0 .0 .0 .0 .0 .0 .0   .0 .1 .0 .1 .0 .0 .1 .0 
SR19 .0 .0 .0 .0 .0 .1 .0 .0 .0 .1 .0 .0 .0 .0 .1 .0 .0 .0   .0 .1 .1 .1 .1 .0 .0 
SR20 .1 .1 .0 .0 .0 .0 .0 .0 .0 .1 .0 .0 .0 .1 .0 .1 .1 .1 .0   .1 .0 .0 .0 .1 .1 
PE21 .1 .1 .0 .0 .0 .0 .1 .0 .0 .0 .1 .0 .0 .0 .0 .0 .0 .0 .1 .1   .1 .1 .0 .0 .1 

PE22 .0 .1 .0 .0 .0 .0 .0 .0 .0 .0 .0 .1 .1 .0 .1 .1 .0 .1 .1 .0 .1   .0 .1 .0 .0 
PE23 .1 .0 .1 .0 .0 .0 .0 .0 .0 .0 .1 .0 .0 .0 .0 .0 .0 .0 .1 .0 .1 .0   .1 .0 .0 
PE24 .1 .0 .0 .0 .0 .1 .0 .1 .0 .0 .0 .0 .0 .0 .1 .1 .1 .0 .1 .0 .0 .1 .1   .0 .0 
PE25 .1 .0 .0 .0 .0 .0 .0 .0 .1 .0 .1 .1 .0 .0 .1 .0 .1 .1 .0 .1 .0 .0 .0 .0   .1 
PE26 .0 .0 .1 .1 .0 .0 .1 .0 .0 .0 .0 .0 .1 .0 .1 .0 .0 .0 .0 .1 .1 .0 .0 .0 .1   
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Goodness-of-fit test.  A log-likelihood-ratio test, or goodness-of-fit test, is conducted to 

test the null hypothesis that the covariance matrix of the variables has the form specified by the 

factor model (Bartholomew et al., 2008).  Failure to reject the null hypothesis would suggest that 

the covariance matrix is compatible with the factor model (i.e., an adequate fit).  A post-

estimation command after the factor analysis generated the log likelihood and degrees of 

freedom for each of the 26 models.  A log-likelihood ratio test between successive models was 

calculated for the first three factor models.  Fit statistics are presented in Table 13.  For the 

unrotated three-factor model, the test statistic was -67.61 on 24 degrees of freedom (p < .001) 

suggesting that the model is not a good fit, overall.  More factors may be added until a good fit is 

achieved; however, the balance between fit and interpretability must be considered 

(Bartholomew et al, 2008).  In this case, a good fit was not achieved until the 10-factor model. 
 

Table 13 

 

Goodness-of-Fit Statistics 

 
Number of Factors Log-Likelihood Estimated Parameters X2 

    
1 -7198.764 26  

2 -5242.226 51 -156.52 
3 -4430.885 75 -67.61 
    

 

 Item response model.   The next phase in the analysis was to examine the items of the 

adapted SDS using item response modeling and involved three steps: (1) identify the type of 

model that best fits the data; (2) confirm that the adapted SDS is multidimensional; and (3) 

conduct an item analysis based on the type of model identified based on the previous steps.  The 

adapted SDS data used in the analyses consisted of the 5,144 cases in which the respondent 

completed at least one item.  This analysis utilized the generalized item response modeling 

software, ACER Conquest (Wu, Adams, Wilson, and Haldane, 2007) which allows for a variety 

of modeling possibilities.  Because the adapted SDS used either a polytomous or a dichotomous 

scoring system (based on the domain) to measure the four domains (autonomy, autonomy in 

career planning, self-realization, and psychological empowerment), a multidimensional item 

response model known as the multidimensional random coefficients multinomial logit 

(MRCML) model was used to evaluate the items.  The MRCML model is an extension of the 

Rasch family of item response models and is used when performance on a measure has a 

multidimensional interpretation (Briggs and Wilson, 2003). 

 

Model comparisons.  First, two analyses of the items were run to compare a rating scale 

model against a partial credit model.  A rating scale is used when all items are intended to share 

the same rating scale; and a partial credit model is used when items are scored differently.  The 

deviance of the rating scale model was 13699.88 greater than the deviance of the partial credit 

model.  This value was compared to a chi-squared distribution with 38 degrees of freedom.  

Since this value was significant, it can be concluded that the fit of the rating scale model is 

significantly worse than the fit of the partial credit model.  Next, a comparison was made 

between the unidimensional partial credit model and a multidimensional partial credit model.  

The deviance of the unidimensional model was 25001.29 greater than the multidimensional 

model.  This value was compared to a chi-squared distribution with 9 degrees of freedom.  Since 
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this value was significant, it can be concluded that the fit of the unidimensional model is 

significantly worse than the fit of the multidimensional model.  Table 14 contains the final 

deviance and estimated parameters for each model. 

 

Table 14 

Model Comparisons 

Model Final deviance Estimated parameters 

   

Unidimensional Rating Scale 294256.14 29 
Unidimensional Partial Credit 280556.28 67 

Multidimensional Partial Credit 255554.97 76 

   

 

After confirming that the multidimensional partial credit model provided the best fit, a 

more in depth analysis of the overall model was conducted.  First, the correlation and covariance 

matrix was examined to determine the relationships among the four dimensions.  Table 15 

contains the correlation and covariance coefficients, with the correlations in the lower left corner 

and the covariances in the upper right corner. 

 

Table 15 

Domain Correlations and Covariances 

 
Personal 

autonomy 

Autonomy in career 

planning 
Self-realization 

Psychological 

empowerment 

     

Personal autonomy  .30 .38 .32 

Autonomy in career planning .78  .34 .28 
Self-realization .77 .57  .59 

Psychological empowerment .54 .40 .66  

     

 

The correlations among the four dimensions are not so high that one would interpret any as being 

the same as another; and not so low as to be interpreted as unrelated.  Since both domains are a 

measure of an individual’s level of independence, it is expected that autonomy and autonomy in 

career planning have the strongest correlation.  Also to be expected is the strong correlation 

between self-realization and psychological empowerment as both domains are a measure of an 

individual’s self-awareness.  The weakest correlation is between autonomy in career planning 

and psychological empowerment; however, the coefficient still identifies a moderate relationship 

between the two domains.  While most of the covariance coefficients are similar, there is one 

outlier.  The covariance between self-realization and psychological empowerment suggests that 

the scores for the two domains are dependent on each other.   

 

Item and person separation reliability coefficients demonstrate how well the items are 

separated and suggest that the item calibrations are sufficiently spread out to define distinct 

levels along the variable being measured (Wright and Masters, 1982).  The person separation and 

expected a posteriori/plausible values (EAP/PV) reliability coefficients and mean item scores for 
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each of the four dimensions are listed in Table 16.  Person separation reliability coefficients are 

generated from maximum likelihood estimates which are a function of the item response data 

only; and EAP/PV reliability coefficients are based on EAP estimates which are a function of 

both the population model and item response model (Wu, Adams, Wilson, and Haldane, 2007).  

The person separation reliability and EAP/PV coefficients generated by the multidimensional 

partial credit model demonstrate that the test items are able to define distinct levels of self-

determination among the analysis subgroup in regard to the four domains; however, the 

coefficients for the psychological empowerment domain indicates the subtest is not as good at 

defining distinct levels as compared to the others.  Specifically, the person separation reliability 

coefficient for psychological empowerment indicates that the subtest is not able to separate 

respondents into different levels. The mean item scores provided for each of the four dimensions 

show that the items vary in their ability to discriminate between low and high performance for a 

given domain.  The mean score for the psychological empowerment domain indicates that the 

items of this subtest are easier than the items of the others.  Overall, the four domains have good 

correlation; and based on a composite of all four domains, moderate internal consistency (.73).  

After determining that the multidimensional partial credit model provides the best fit, an analysis 

of item and respondent fit was conducted. 

 

Table 16 

Reliability Statistics 

Domain 
Person Separation 

Reliability  EAP/PV Reliability Mean (SE) 

    

Autonomy .69 .77  .78 (.008) 

Autonomy in career planning .65 .72  .24 (.010) 

Self-realization .63 .72 1.16 (.012) 

Psychological empowerment .00 .52 2.21 (.015) 

    

 

Note. EAP/PV = expected a posteriori/plausible values. 

 

Analysis of fit.  An item analysis was conducted using the multidimensional partial credit 

model to determine how well the items of the adapted SDS measure the construct of self-

determination as defined by NLTS2.  To determine the overall fit of the model, an analysis of 

both item and respondent fit was conducted.  The first step in this analysis was to examine the 

Wright Map generated by the software program, which provides a direct comparison of person 

ability and item difficulty.  Figure 5 provides a visual representation of the latent ability 

distributions for each domain; as well as the items plotted at their difficulty levels.  

 

 

 

 

 



43 
 

Figure 5. Wright Map of Latent Distributions and Response Model Parameter Estimates 

  
Note. AUT=Autonomy; ACP=Autonomy in Career Planning; SR=Self-Realization; and PE=Psychological Empowerment. 

Each X represents 58.1 cases. 

 

As evident from the distribution, the latent ability traits of the respondents in each 

domain seem to approximate a normal distribution; however the distribution for the 

psychological domain is flatter than the others.  Across the domains, the latent distributions 

range between -2.0 and 5; and the item difficulties range between -1.0 and 2.  Wright Maps are 

scaled in logits (i.e., log of the odds), which are listed on the far left of the figure and used to 

determine the probability of a given response.  To interpret the contents of a Wright Map, the 
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position of the respondents are compared to that of the items.  In general, when the latent 

location of the respondent is higher than the difficulty of the item the probability of the 

respondent answering the item positively increases; and when the latent location is lower than 

item difficulty the probability decreases.  In the case of dichotomous items, when the respondent 

and item are at the same level (i.e., logit) the probability of responding ―1‖ to the item should be 

.50.  The probability of responding ―1‖ to a dichotomously scored item can either be determined 

by calculation using Equation 1 from Chapter 2 or comparison using the information from Table 

17, which lists the logit differences and corresponding probabilities calculated using Equation 1.  

 
Table 17 

Logit Differences and Probabilities for the Rasch Model 

θ-δ Probability 

  
-4.0 0.02 

-3.0 0.05 
-2.0 0.12 
-1.0 0.27 
 0.0 0.50 
 1.0 0.73 
 2.0 0.88 
 3.0 0.95 
 4.0 0.98 

  

 
Source: Wilson, 2005. 

Using Table 17, the probability of responding ―1‖ to item 24 from the psychological domain, 

which used a dichotomous scoring system, may be determined.  First, the Wright Map in Figure 

5 indicates that item 24 is located at 0.0 logits.  Second, the difference between the logit 

positions of the respondents and item is 0 for respondents at 0.0 logits; and 1 for respondents at 

1.0 logits.  These differences are equivalent to probabilities of .50 and .73, respectively.  

However, the interpretation of item difficulties is not immediately clear when considering 

polytomous items (Wilson, 2005). 

 

To determine the probability of items scored using a polytomous scale, the Thurstone 

thresholds (i.e., step parameters) between each level are examined.  Thurstone thresholds are 

interpreted as the point at which the probability of the scores below a given category level is 

equal to the probability of the scores at that level and above, equaling .50 (Wilson, 2005).  The 

cumulative probabilities, from which the step parameters originate, are generated using Equation 

2 from Chapter 2.  In the case of the adapted SDS data, the items in the autonomy, autonomy in 

career planning, and self-realization domains were each scored on a Likert-type scale of 0 to 3.  

Therefore, the step parameters indicate the points where levels 1, 2, or 3 are more likely than 0; 

levels 2 and 3 are more likely than levels 0 and 1; and level 3 is more likely than levels 0, 1, and 

2.  While the probabilities in Table 17 do not apply exactly for the Thurstone thresholds, the 

relative locations may be used for purposes of interpretation (Wilson, 2005).  When examining 

the step parameters, the thresholds for each item should move from low to high on the logit scale 

indicating it is more difficult to receive a score that is at a higher level.   



45 
 

In order to conduct this examination a second Wright Map was generated, which identifies the 

step parameters for each item rather than the item parameters (i.e., item difficulties).  The latent 

ability estimates are the same in both figures.  Figure 6 provides a visual representation of the 

latent ability distributions and the item thresholds for each domain.   As the results of the Wright 

Map of the item thresholds indicate, the score categories for each of the items are ordered from 

low to high on the logit scale.  After examining information presented in the Wright Maps, the 

next step was to conduct an analysis of item fit. 

 

Figure 6. Wright Map of Latent Distributions and Item Thresholds 

 

Note. AUT=Autonomy; ACP=Autonomy in Career Planning; SR=Self-Realization; and PE=Psychological Empowerment. 
Each X represents 58.1 cases. Note: Green=step 1; blue=step 2; purple=step 3. 
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ACER Conquest also allows for the examination of individual items in the form of item 

fit t-statistics.  The software manual states that for the MNSQ fit statistic a 95% confidence 

interval is provided for the expected value of the MNSQ (which under the NULL hypothesis is 

1.0).  If a MNSQ fit statistic lies outside the designated interval then the NULL hypothesis is 

rejected that the data conforms to the model and the corresponding T statistic will have an 

absolute value that exceeds 1.96.  However, for an item to misfit, the MNSQ must also fall 

outside of the commonly used reasonable range of .75 to 1.33.   Table 18 lists the unweighted 

and weighted fit statistics for the adapted SDS items.  Although nearly half of the items have a 

weighted t-value greater than 2, none have a corresponding weighted MNSQ outside of the 

reasonable range.  Table 19 lists the fit statistics for each of the step parameters of the adapted 

SDS items.  Only 15 of the step parameters have a weighted t-value greater than 2; however, 

none have a weighted MNSQ outside of the acceptable range. 

 
Table 18 

Item Fit Statistics 

    Unweighted Fit Weighted Fit 
Item Estimate Error MNSQ CI T MNSQ CI T 

          

1 PersItems -0.111 0.013 1.04 ( 0.96, 1.04) 2.2 1.04 ( 0.97, 1.03) 2.5 
2 PersCare -0.724 0.014 1.01 ( 0.96, 1.04) 0.6 1.01 ( 0.96, 1.04) 0.3 
3 MakeFriends -0.073 0.013 1.00 ( 0.96, 1.04) 0.1 1.00 ( 0.97, 1.03) 0.0 
4 KeepAppts -0.043 0.013 1.05 ( 0.96, 1.04) 2.3 1.04 ( 0.96, 1.04) 2.2 
5 PlanWkend 0.170 0.012 1.00 ( 0.96, 1.04) -0.1 1.00 ( 0.97, 1.03) 0.0 
6 SchlAct 0.930 0.011 1.09 ( 0.96, 1.04) 4.6 1.08 ( 0.97, 1.03) 4.9 
7 Volunteer 0.498 0.012 0.94 ( 0.96, 1.04) -3.3 0.94 ( 0.97, 1.03) -3.8 
8 Restaurants -0.094 0.013 1.01 ( 0.96, 1.04) 0.7 1.02 ( 0.97, 1.03) 1.0 

9 ChooseGifts -0.117 0.013 0.95 ( 0.96, 1.04) -2.8 0.95 ( 0.97, 1.03) -2.7 
10 Spend -0.435 0.038 1.04 ( 0.96, 1.04) 2.0 1.03 ( 0.96, 1.04) 1.3 
11 CareerInts 0.102 0.011 0.93 ( 0.96, 1.04) -3.4 0.94 ( 0.97, 1.03) -3.9 
12 ImprvChncs -0.227 0.011 0.96 ( 0.96, 1.04) -1.8 0.97 ( 0.97, 1.03) -1.8 
13 Plans 0.089 0.011 0.94 ( 0.96, 1.04) -2.9 0.95 ( 0.97, 1.03) -3.0 
14 Work -0.296 0.011 1.12 ( 0.96, 1.04) 5.9 1.09 ( 0.97, 1.03) 5.0 
15 JobTraining 0.331 0.022 1.14 ( 0.96, 1.04) 6.6 1.10 ( 0.97, 1.03) 5.8 
16 LikePeople 0.617 0.014 1.19 ( 0.96, 1.04) 8.9 1.18 ( 0.96, 1.04) 9.7 
17 DoBest -0.307 0.014 0.98 ( 0.96, 1.04) -1.1 0.98 ( 0.96, 1.04) -0.9 

18 LikeSelf -0.341 0.014 1.00 ( 0.96, 1.04) 0.2 1.01 ( 0.96, 1.04) 0.3 
19 Limitations 0.264 0.014 0.96 ( 0.96, 1.04) -2.1 0.97 ( 0.96, 1.04) -1.9 
20 Confident -0.233 0.028 0.89 ( 0.96, 1.04) -5.8 0.91 ( 0.96, 1.04) -4.9 
21 Opinions 1.355 0.028 1.10 ( 0.96, 1.04) 4.7 1.07 ( 0.97, 1.03) 4.8 
22 Decisions -0.382 0.037 0.93 ( 0.96, 1.04) -3.8 0.99 ( 0.93, 1.07) -0.3 
23 WorkLuck 0.141 0.034 0.92 ( 0.96, 1.04) -4.1 0.97 ( 0.95, 1.05) -1.1 
24 QuitKeepup -0.034 0.035 0.95 ( 0.96, 1.04) -2.6 0.98 ( 0.94, 1.06) -0.8 
25 GoodChoices -0.386 0.037 0.92 ( 0.96, 1.04) -4.0 0.97 ( 0.93, 1.07) -0.8 

26 MakeChoices -0.694 0.077 0.83 ( 0.96, 1.04) -8.9 0.95 ( 0.92, 1.08) -1.2 
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Table 19 

Item Fit Statistics for the Step Parameters 

    Unweighted Fit Weighted Fit 
Item Step Estimate Error MNSQ CI T MNSQ CI T 

           
1 PersItems 0   1.55 ( 0.96, 1.04) 23.5 1.05 ( 0.86, 1.14) 0.7 
1 PersItems 1 -1.522 0.031 1.02 ( 0.96, 1.04) 0.8 1.01 ( 0.97, 1.03) 0.7 
1 PersItems 2 0.305 0.029 0.99 ( 0.96, 1.04) -0.4 0.99 ( 0.99, 1.01) -1.0 
1 PersItems 3 1.216*  1.05 ( 0.96, 1.04) 2.5 1.02 ( 0.97, 1.03) 1.2 

2 PersCare 0   1.37 ( 0.96, 1.04) 16.5 1.12 ( 0.77, 1.23) 1.0 
2 PersCare 1 -1.041 0.03 1.06 ( 0.96, 1.04) 2.9 1 ( 0.93, 1.07) 0.1 
2 PersCare 2 0.208 0.032 0.98 ( 0.96, 1.04) -1.2 0.99 ( 0.97, 1.03) -1.0 
2 PersCare 3 0.833*  0.97 ( 0.96, 1.04) -1.3 0.98 ( 0.98, 1.02) -1.7 
3 MakeFriends 0   1.31 ( 0.96, 1.04) 14.4 1.04 ( 0.87, 1.13) 0.7 
3 MakeFriends 1 -1.435 0.03 0.98 ( 0.96, 1.04) -1.2 0.98 ( 0.97, 1.03) -1.0 
3 MakeFriends 2 0.319 0.029 0.99 ( 0.96, 1.04) -0.6 0.99 ( 0.99, 1.01) -1.4 
3 MakeFriends 3 1.116*  1.01 ( 0.96, 1.04) 0.6 1 ( 0.98, 1.02) 0.0 

4 KeepAppts 0   1.32 ( 0.96, 1.04) 14.6 1.04 ( 0.89, 1.11) 0.7 
4 KeepAppts 1 -0.931 0.029 1.01 ( 0.96, 1.04) 0.6 1.01 ( 0.96, 1.04) 0.3 
4 KeepAppts 2 0.031 0.029 1 ( 0.96, 1.04) -0.1 1 ( 0.98, 1.02) -0.1 
4 KeepAppts 3 0.900*  1.03 ( 0.96, 1.04) 1.7 1.02 ( 0.98, 1.02) 2.0 
5 PlanWkend 0   1 ( 0.96, 1.04) 0.2 1 ( 0.92, 1.08) -0.1 
5 PlanWkend 1 -0.918 0.029 1 ( 0.96, 1.04) 0 1.01 ( 0.97, 1.03) 0.4 
5 PlanWkend 2 0.406 0.031 0.99 ( 0.96, 1.04) -0.7 0.99 ( 0.97, 1.03) -0.6 
5 PlanWkend 3 0.512*  1.01 ( 0.96, 1.04) 0.7 1 ( 0.98, 1.02) -0.1 

6 SchlAct 0   1.12 ( 0.96, 1.04) 5.9 1.05 ( 0.97, 1.03) 3.3 
6 SchlAct 1 -0.298 0.028 1.01 ( 0.96, 1.04) 0.5 1 ( 0.97, 1.03) 0.4 
6 SchlAct 2 0.28 0.036 1.02 ( 0.96, 1.04) 1 1.01 ( 0.96, 1.04) 0.3 
6 SchlAct 3 0.019*  1.14 ( 0.96, 1.04) 6.5 1.03 ( 0.96, 1.04) 1.6 
7 Volunteer 0   0.91 ( 0.96, 1.04) -4.9 0.97 ( 0.94, 1.06) -1.1 
7 Volunteer 1 -0.938 0.029 0.97 ( 0.96, 1.04) -1.7 0.99 ( 0.98, 1.02) -1.1 
7 Volunteer 2 0.332 0.031 0.97 ( 0.96, 1.04) -1.3 0.99 ( 0.97, 1.03) -1.1 
7 Volunteer 3 0.606*  0.95 ( 0.96, 1.04) -2.8 0.96 ( 0.97, 1.03) -2.6 

8 Restaurants 0   1.12 ( 0.96, 1.04) 5.9 1.03 ( 0.88, 1.12) 0.5 
8 Restaurants 1 -1.362 0.03 1.01 ( 0.96, 1.04) 0.4 1.01 ( 0.97, 1.03) 0.4 
8 Restaurants 2 0.507 0.03 0.99 ( 0.96, 1.04) -0.6 0.99 ( 0.98, 1.02) -0.7 
8 Restaurants 3 0.855*  1.01 ( 0.96, 1.04) 0.6 1 ( 0.98, 1.02) 0.0 
9 ChooseGifts 0   1.14 ( 0.96, 1.04) 6.8 1.01 ( 0.88, 1.12) 0.2 
9 ChooseGifts 1 -1.281 0.03 0.92 ( 0.96, 1.04) -4 0.97 ( 0.97, 1.03) -1.7 
9 ChooseGifts 2 0.368 0.03 0.98 ( 0.96, 1.04) -0.8 0.99 ( 0.98, 1.02) -1.2 
9 ChooseGifts 3 0.913*  0.95 ( 0.96, 1.04) -2.4 0.96 ( 0.98, 1.02) -3.5 
10 Spend 0   1.58 ( 0.96, 1.04) 24.7 1.05 ( 0.86, 1.14) 0.7 

10 Spend 1 -0.694 0.031 0.99 ( 0.96, 1.04) -0.3 1 ( 0.94, 1.06) 0.1 
10 Spend 2 0.443 0.034 0.99 ( 0.96, 1.04) -0.5 1 ( 0.96, 1.04) -0.2 
10 Spend 3 0.251*  1 ( 0.96, 1.04) 0.1 1.01 ( 0.98, 1.02) 0.6 
11 CareerInts 0   0.93 ( 0.96, 1.04) -3.7 0.96 ( 0.95, 1.05) -1.7 
11 CareerInts 1 -1.076 0.03 0.96 ( 0.96, 1.04) -1.8 0.98 ( 0.98, 1.02) -2.1 
11 CareerInts 2 0.302 0.032 0.97 ( 0.96, 1.04) -1.4 0.99 ( 0.97, 1.03) -1.1 
11 CareerInts 3 0.774*  0.94 ( 0.96, 1.04) -3.1 0.96 ( 0.96, 1.04) -2.1 
12 ImprvChncs 0   0.98 ( 0.96, 1.04) -0.9 0.99 ( 0.93, 1.07) -0.3 

12 ImprvChncs 1 -1.089 0.03 0.96 ( 0.96, 1.04) -1.9 0.98 ( 0.97, 1.03) -1.1 
12 ImprvChncs 2 0.185 0.03 0.98 ( 0.96, 1.04) -1.2 0.99 ( 0.98, 1.02) -1.4 
12 ImprvChncs 3 0.904*  0.99 ( 0.96, 1.04) -0.4 0.98 ( 0.97, 1.03) -1.3 
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Table 19 (continued) 

Item Fit Statistics for the Step Parameters 

    Unweighted Fit Weighted Fit 
Item Step Estimate Error MNSQ CI T MNSQ CI T 

           
13 Plans 0   0.86 ( 0.96, 1.04) -7.1 0.95 ( 0.96, 1.04) -2.1 
13 Plans 1 -0.721 0.029 0.97 ( 0.96, 1.04) -1.4 0.99 ( 0.98, 1.02) -0.8 
13 Plans 2 0.183 0.032 0.98 ( 0.96, 1.04) -1.2 0.99 ( 0.97, 1.03) -0.7 
13 Plans 3 0.538*  0.97 ( 0.96, 1.04) -1.3 0.99 ( 0.97, 1.03) -0.8 

14 Work 0   1.4 ( 0.96, 1.04) 18.1 1.08 ( 0.95, 1.05) 3.0 
14 Work 1 -0.346 0.029 1.06 ( 0.96, 1.04) 2.9 1 ( 0.96, 1.04) 0.2 
14 Work 2 0.26 0.034 1 ( 0.96, 1.04) -0.1 1 ( 0.97, 1.03) -0.1 
14 Work 3 0.086*  1.06 ( 0.96, 1.04) 2.9 1.03 ( 0.98, 1.02) 2.2 
15 JobTraining 0   1.26 ( 0.96, 1.04) 11.9 1.08 ( 0.97, 1.03) 5.6 
15 JobTraining 1 -0.084 0.029 1 ( 0.96, 1.04) -0.1 1 ( 0.97, 1.03) -0.1 
15 JobTraining 2 0.092 0.036 1.06 ( 0.96, 1.04) 2.7 1.01 ( 0.96, 1.04) 0.5 
15 JobTraining 3 -0.007*  1.16 ( 0.96, 1.04) 7.7 1.03 ( 0.96, 1.04) 1.6 

16 LikePeople 0   2.52 ( 0.96, 1.04) 54.5 1.08 ( 0.90, 1.10) 1.5 
16 LikePeople 1 -2.041 0.035 1.11 ( 0.96, 1.04) 5.3 1.07 ( 0.98, 1.02) 5.9 
16 LikePeople 2 0.312 0.029 1.04 ( 0.96, 1.04) 2 1.02 ( 0.99, 1.01) 3.1 
16 LikePeople 3 1.729*  1.48 ( 0.96, 1.04) 21.3 1.08 ( 0.96, 1.04) 3.5 
17 DoBest 0   1.1 ( 0.96, 1.04) 4.8 0.97 ( 0.82, 1.18) -0.3 
17 DoBest 1 -1.618 0.031 1.01 ( 0.96, 1.04) 0.3 1 ( 0.96, 1.04) -0.2 
17 DoBest 2 0.346 0.03 0.98 ( 0.96, 1.04) -0.9 0.99 ( 0.98, 1.02) -0.8 
17 DoBest 3 1.272*  1 ( 0.96, 1.04) 0 0.99 ( 0.98, 1.02) -0.8 

18 LikeSelf 0   3.42 ( 0.96, 1.04) 76.6 1.04 ( 0.85, 1.15) 0.5 
18 LikeSelf 1 -1.078 0.031 0.95 ( 0.96, 1.04) -2.7 0.99 ( 0.95, 1.05) -0.4 
18 LikeSelf 2 0.294 0.032 0.98 ( 0.96, 1.04) -1 0.99 ( 0.97, 1.03) -0.4 
18 LikeSelf 3 0.784*  0.98 ( 0.96, 1.04) -0.9 0.99 ( 0.97, 1.03) -1.1 
19 Limitations 0   1.06 ( 0.96, 1.04) 3.1 0.99 ( 0.88, 1.12) -0.1 
19 Limitations 1 -1.747 0.032 0.94 ( 0.96, 1.04) -3.2 0.98 ( 0.97, 1.03) -1.4 
19 Limitations 2 0.121 0.029 0.98 ( 0.96, 1.04) -1 0.98 ( 0.99, 1.01) -2.9 
19 Limitations 3 1.626*  1 ( 0.96, 1.04) 0.2 0.98 ( 0.97, 1.03) -1.6 

20 Confident 0   0.61 ( 0.96, 1.04) -23.1 0.96 ( 0.84, 1.16) -0.5 
20 Confident 1 -1.537 0.031 0.85 ( 0.96, 1.04) -7.7 0.95 ( 0.96, 1.04) -2.2 
20 Confident 2 0.382 0.031 0.97 ( 0.96, 1.04) -1.4 0.99 ( 0.98, 1.02) -1.3 
20 Confident 3 1.156*  0.92 ( 0.96, 1.04) -4.1 0.94 ( 0.98, 1.02) -4.8 
           

 

Note.  An asterisk next to a parameter estimate indicates that it is constrained. 

The results of the principal component, factor, and item response model analyses 

indicated that the self-determination construct, as defined by NLTS2, is multidimensional; 

however, there was some variability in the adequacy of the different models.  First, the results of 

the principal component analysis indicated that the underlying structure of the data could be 

defined by numerous components.  In addition, although each of the items loaded positively on 

the first component and there was a clear separation of the items on the second component, none 

of the items were strongly associated with either.  The results of the exploratory factor analysis 

supported the principal component analysis with each of the items having at least a moderate 

correlation to the first factor and clearly separating on the second factor.  The adequacy of the 

factor model, however, was questionable based on the amount of variance explained by the 

model, the small to moderate correlation coefficients, the amount of discrepancy between the 

reproduced correlation matrix and the correlation matrix computed from the sample data, and the 

results of the goodness-of-fit tests.  Dissimilar to the principal component and factor analyses, 
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the results of the item response model analysis indicated that except for psychological 

empowerment the subtests of the adapted SDS were appropriately correlated, reliable, and able 

to identify distinct levels of the variable being measured.  In addition, the analysis of respondent 

and item fit indicated that the overall fit of the model was adequate.  

 

After determining that the domains and items from the adapted SDS adequately 

represented self-determination as defined by NLTS2, the next step in the analysis is to examine 

differences in self-determination and student involvement in IEP or transition planning; and their 

relationships with high school graduation and productive engagement after high school. 

 

Cross-sectional and longitudinal modeling.  After addressing the first research question 

and determining that the adapted SDS items used by NLTS2 minimally covered the self-

determination construct, the final step in the analysis was to examine possible differences in self-

determination and student participation in the IEP process, as well as the possible influence of 

the two on high school graduation and productive engagement following high school.  To 

conduct these analyses, several different models were utilized.  First, a multiple linear regression 

model was used to examine differences in levels of latent self-determination in wave 2, when the 

adapted SDS was administered.  Second, multilevel logistic regression modeling was used to 

determine if student involvement in IEP or transition planning changed over time and if the 

variance was greater within or between students.  In addition, the model examined potential 

differences by selected student characteristics and student-level school program variables.  

Lastly, two separate logistic regression models were used to determine if high school graduation 

status and productive engagement after high school differed by levels of self-determination or 

student involvement in the IEP process.   

 

Since the primary focus of this dissertation is to examine self-determination and 

involvement in transition planning in relation to postsecondary outcomes for students with 

emotional disturbances, an analysis subgroup was created that included only students with 

emotional disturbances (ED), learning disabilities (LD), and intellectual disabilities (ID).  The 

analysis results are presented for students with ED in comparison to students with LD and ID.  

Although descriptive statistics are provided for all students with disabilities, only students from 

the three selected disability categories were included in the analyses described in this section.  

Before reporting the analysis results, descriptive statistics for the response and explanatory 

variables are presented. 

 

Descriptive statistics.  In the following section, descriptive statistics are presented for the 

primary response and explanatory variables.  The primary response variables were latent self-

determination ability, student involvement in transition planning, high school enrollment status, 

and productive engagement after high school.  Descriptions of the primary explanatory variables 

are presented by their source (i.e., parent interview or school program questionnaire).  The 

percentages reported in this section were generated utilizing the NLTS2 sampling weights from 

the direct assessment; and presented for all students with disabilities (i.e., sample) and those in 

the three selected disability categories (i.e., analysis sub-group).  As reported in chapter 2, 

approximately 1% or fewer of the students in the analysis group were reported to be in the 

ethnicity categories of Asian, American-Indian, or Other, and therefore, were omitted from the 

analyses described in the following sections. 



50 
 

Self-determination.  One of the primary response variables in this dissertation was latent 

self-determination ability.  As NLTS2 did not create an overall score for self-determination 

based on the adapted SDS data, it was necessary to generate a variable based on the item 

information provided.  One method considered was to total the item scores; however, any 

respondents with missing data would not have an overall score.  Based on the raw item data, 

there were 599 students in the original sample with at least one item missing.  The alternate 

method for determining overall self-determination was to use latent ability estimates, which were 

generated for each subtest during the item analysis phase and included all students in the sample.  

Using this method, respondents were only required to have a score for at least one item.  Of all 

the respondents with adapted SDS data in the sample, only 91 did not have a valid score for at 

least item.  In order to maximize the number of respondents in the analysis subgroup with an 

overall score for self-determination, the latent ability estimates were used.   

 

The variable for overall self-determination ability was generated via a three-step process.  

First, EAP (expected a posteriori) subtest estimates for each respondent were generated using the 

MRCML model in ACER Conquest as it provided the best fit for the data compared to the 

unidimensional model and maintained the multidimensional construct of the adapted SDS.  Next, 

the estimates were merged into the STATA dataset by matching both student ID and the item 

response patterns for individual cases.  Third, an overall score was generated for each respondent 

by totaling the estimates of the subtests and dividing by four (i.e., the number of subtests).   The 

generated estimate of overall self-determination latent ability had a mean of 1.10 and a standard 

deviation of 0.59.  Table 20 provides the mean latent ability estimates for the three selected 

disability categories based on the multidimensional model. 

 

Table 20 

Mean latent ability estimates of self-determination 

Disability category n M SD 

    
Learning disabilities 536 1.12 .59 

Emotional disturbances 389 1.11 .51 
Intellectual disabilities 467 1.07 .58 

    

 

Student involvement in transition planning.  The original variable documenting the 

reported student role in IEP or transition planning was a polytomous item from the parent 

interview.  As described in chapter 2, this variable was reported on a scale of 1 to 3.  A rating of 

1 indicated the student was present and participated very little or not at all; a rating of 2 indicated 

the student provided input; and a rating of 3 indicated the student took a leadership role in the 

process.  The STATA software is capable of running an ordinal logistic regression; however, the 

command does not account for random effects.  As a result, it was necessary to transform the 

student role variable from polytomous to dichotomous; and in order to fully account for the 

polytomous variable, two differently coded dichotomous variables were created.   

 

The first created variable (i.e., leadership role) separated students who took a leadership 

role in transition planning from those who did not; and the second created variable (i.e., active 

involvement) separated students who participated very little or not at all in transition planning 
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from those who took a more active role.  To generate the leadership role variable (i.e., low to 

moderate involvement vs. high involvement), scores of 1 (―student participated very little or not 

all‖) and 2 (―youth provided some input‖) were re-coded as 0; and scores of 3 (―youth took a 

leadership role‖) were re-coded as 1.  For the active variable (i.e., low involvement vs. moderate 

to high involvement), 1 was re-coded as 0; and scores of 2 and 3 were re-coded as 1.  Weighted 

percentages for the created dichotomous variables are reported in Table 21.
13

    

 
Table 21 

Dichotomous student involvement variables 

Variable  Weighted Percentages 

              
 All disabilities  Learning disabilities  Emotional disturbances  Intellectual disabilities 

                
 n 0 1  n 0 1  n 0 1  n 0 1 

              
Leadership role                  

                

Wave 1 3,509 84 16  361 81 19  278 88 12  306 88 12 
Wave 2 2,624 77 23  220 73 27  157 83 17  231 85 15 

Wave 3 1,259 75 25  91 68 32  50 90 10  112 87 13 
                

Active involvement                
                

Wave 1 3,509 32 68  361 30 70  278 36 64  306 38 62 
Wave 2 2,624 24 76  220 18 82  157 28 72  231 40 60 

Wave 3 1,259 28 72  91 21 79  50 41 59  112 42 58 
                

Note. Percentages may not total 100 due to rounding. 

 

High school enrollment status.  At the time of the wave 1 data collection, approximately 

100% of the students with enrollment data were reported to be enrolled in school at the time or 

during the previous school year.
14

  As expected, fewer students with enrollment data were 

reported to be enrolled during the subsequent waves of data collection with 87% enrolled in 

wave 2 and 40% in wave 3.  Of those with enrollment data, students with ED had the lowest 

percentage of enrollment in each of the three waves (99%, 84%, and 35%, respectively) 

compared to students with LD (100%, 87%, and 40%, respectively) and those with ID (100%, 

94%, and 49%, respectively).
15

  

 

For students not enrolled at the time of data collection in each wave, a variety of reasons 

were reported.  In wave 1, 92% of students not enrolled were reported to be on school vacation; 

and approximately 5% were reported to have dropped out.  The percentage of students no longer 

enrolled who were reported to have dropped out in wave 1 varied by the selected disability 

                                                             
13 The weighted percentages reported for the response and explanatory variables are based on the Ns reported for 
each variable in Chapter 2, unless otherwise noted. 
14 The weighted percentages reported for overall enrollment are based on the 5,235 students in the original sample.  
15 The weighted percentages are based on 381 students with emotional disturbances in wave1, 302 in wave 2, and 

242 in wave 3; 515 students with learning disabilities in wave 1, 408 in wave 2, and 315 in wave 3; and 443 students 

with intellectual disabilities in wave 1, 356 in wave 2, and 273 in wave 3. 
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categories.
16

  Whereas no students with ID and 5% of students with LD were reported to have 

dropped out, 11% of students with ED were reported to have done so.
17

   

 

In waves 2 and 3, the most frequent reason reported for a student not being enrolled in 

school was that the student had graduated or tested out (83%, and 87%, respectively).  More than 

10% of students in waves 2 and 3 were reported to have dropped out (16% and 13%, 

respectively).  As would be expected, the percentage of students reported to have graduated 

increased in later waves as students approached then passed graduation age.  In waves 4 and 5, 

the majority of students with data for enrollment status were reported to have graduated or tested 

out (93% and 95%, respectively).
18

  Approximately 3% of students in both waves 4 and 5 were 

reported to have dropped out.  In each of the three waves, a higher percentage of students with 

ED were reported to have dropped out compared to students with LD or ID.  Table 22 provides 

the percentage of students in the three primary enrollment status categories by the selected 

disability categories in waves 2 through 5. Not included in the table are categories for suspended 

temporarily and expelled permanently.  In wave 1, 3% of students with ED were reported to no 

longer be enrolled in school for these reasons.  In waves 2 and 3, 4% of students with ED were 

reported to have been either suspended or expelled.  The percentages decreased to 2% in both 

waves 4 and 5.  In comparison, less than 1% of students with LD or ID in any of the waves were 

reported to have been suspended or expelled. 

 

Table 22 

High school enrollment status in waves 2 through 5 

Variable Weighted Percentages 

        
 Wave 2  Wave 3  Wave 4  Wave 5 

                
 LD ED ID  LD ED ID  LD ED ID  LD ED ID 

                
Enrollment status                

                
Graduated  82 61 75  84 66 81  89 75 82  93 74 86 

Tested out 3 5 6  5 6 5  6 16 11  5 14 10 
Dropped out 15 30 19  11 23 13  2 8 4  2 7 4 

                
n 92 85 51  186 167 138  290 228 256  271 236 270 

        

 
Note. Percentages may not total 100 due to rounding or omitted categories. 

 

Productive engagement after high school.  NLTS2 collected data on the postsecondary 

outcomes of participating students.  These outcomes included postsecondary education, 

employment, and job training.  While productive engagement data was only collected in waves 3 

                                                             
16 Dropped out also includes students reported to have left school voluntarily or stopped going.  
17 The weighted percentages for reasons students in the selected disability categories were reported to not be 

enrolled in wave 1 are based on 42 students with learning disabilities, 38 students with emotional disturbances, and 

38 students with intellectual disabilities. 
18 The weighted percentages for high school enrollment status of all students with disabilities were based on 3,131 

students in wave 4 and 3,156 students in wave 5. 
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through 5, only data from wave 5 were used in this dissertation in order to obtain a more accurate 

picture of the postsecondary outcomes.  In each wave, respondents were asked to report on youth 

engagement in postsecondary education and employment during the past two years and job-

training since high school.  For comparison purposes, wave 4 productive engagement data is 

provided.  Of the 55% of students in wave 4 and the 51% of students in wave 5 with data for 

productive engagement, the large majority were reported to have been productively engaged 

since leaving high school (93% and 91%, respectively).  More than 90% of students with ED or 

LD were reported to be productively engaged in waves 4 and 5.  Table 23 provides the 

percentages for overall productive engagement and the type of engagement at the time of the 

interview or since leaving high school for all students with disabilities and those in the selected 

disability categories. 

 

Table 23 

Reported student engagement 

Variable Weighted Percentages 

          
 Wave 4  Wave 5 

          
 All LD ED ID  All LD ED ID 

          
Overall engagement 93 96 94 77  91 92 97 78 

          
Type of engagement          

          
No engagement 7 4 6 23  9 8 3 22 

Paid employment only 38 37 39 49  33 32 38 49 
Postsecondary attendance only 3 2 3 4  4 3 5 5 

Job training only < 1 < 1 1 1  < 1 0 < 1 1 
Paid employment and postsecondary attendance 41 45 43 12  44 50 41 14 

Paid employment and job training 3 3 2 5  2 1 1 7 

Postsecondary attendance and job training 1 1 1 1  < 1 0 1 1 
Paid employment, postsecondary attendance, and job 

training 

6 8 5 3  7 6 10 2 

          

n 3,150 292 232 260  3,168 272 236 271 
          

 

Note. Percentages may not total 100 due to rounding. 

 

Explanatory variables from the parent interview.  Parents were asked to report on a 

variety of information related to school enrollment and the receipt of special education services.  

The primary explanatory variables from waves 1 to 3 of the parent interview, when the majority 

of students were enrolled in high school, provide the following information: (1) the type of 

school attended; (2) grade-level; (3) parent report of student age when special education services 

began; (4) adult and/or student attended an IEP;
 19

 (5) adult and/or student met with teachers to 

discuss a postsecondary transition plan; (6) source of IEP goals; (7) student role in IEP or 

transition planning;
20

 and (8) feelings about family involvement.  Except for the student role in 

                                                             
19 Adult from the student’s household. 
20 Student role in transition planning served as either a response or an explanatory variable depending on the model. 
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transition planning, which was described previously, each of these variables is described in the 

following section. 

 

A wide variety of school and non-school settings were reported for the type of school 

students with disabilities attended over the course of the study; however, of the students with 

school-type data, nearly all were reported to have attended an accredited school at some point 

during the data collection periods included in the analyses (98% or greater for waves 1 to 3).
21

  

Of the students reported to have been enrolled in an accredited school, 93% were reported to 

have been enrolled in a regular school.  In waves 2 and 3, the percentages of students with 

disabilities reported to have been enrolled in an accredited school decreased to 88% and 81%, 

respectively.  Although the percentages of students with ED enrolled in accredited schools across 

the three waves were similar to the percentages for students with LD or ID, higher percentages of 

students with ED were reported to attend schools serving only students with disabilities, 

alternative schools, and other kinds of schools in each of the three waves compared to the 

students in either of the comparison categories.  Table 24 provides the weighted percentages of 

students reported to be enrolled in an accredited school and the different types of accredited 

schools for each wave by disability category. 

 

Table 24 

Reported student enrollment in accredited schools 

Variable Weighted Percentages 

      
 Wave 1  Wave 2  Wave 3 

            
 LD ED ID  LD ED ID  LD ED ID 

            
Accredited school 99.9 97.9 100.0  98.8 95.5 97.4  99.4 97.5 94.0 

            
n 527 388 462  364 250 338  133 79 143 

            
Type of accredited school            

            
Regular  95.5 80.3 93.9  90.5 75.1 91.2  83.7 65.0 83.7 

Serves only students with disabilities 0.5 12.4 4.3  1.2 9.6 4.7  1.6 9.8 7.8 
Specializes in a subject area 1.2 0.3 0.7  0.7 0.9 0.5  0 0.8 1.0 

Vocational or technical  1.2 1.6 0.8  2.4 4.6 2.3  6.1 3.3 2.5 
Charter  0.3 0.3 0  1.3 0.4 0  3.0 0.8 0 

Alternative 1.3 4.7 0.4  2.7 6.2 0.3  4.6 13.6 2.0 

Another kind of school 0 0.5 0  1.3 3.2 0.9  3.0 6.8 3.0 
            

n 526 382 462  359 241 333  132 76 136 
            

 

Note. Percentages may not total 100 due to rounding. 

 

                                                             
21 Accredited schools include regular schools serving a variety of students, schools serving only students with 

disabilities or specializing in a subject area, vocational or technical schools, charter schools, alternative schools, and 

other schools.  Alternative instructional settings included home instruction by a professional, homeschooling by a 

parent, medical/convalescent hospitals, mental health facilities, and correctional/juvenile justice facilities. 
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Data from each wave of data collection indicated a wide range of grade levels for the 

group of students participating in the study; however, the large majority of students in the sample 

with grade-level data were reported to be in 7
th
 to 11

th
 grade in wave 1 (98%).  The large 

majority of the students in wave 1 (94%) were reported to have received special education 

services, with 8.3 reported by parents as the mean age when special education services began.  

Five percent of the students were reported as no longer receiving services; and less than 1% of 

students were reported to have never received special education services.  For the most part, 

percentages for students in the analysis group were similar across the three disability categories; 

however, the mean age for when special education services were reported to begin was higher for 

students with ED compared to those with ID (8.7 vs. 7.5, t(774) = -6.1218, p < .001). 

 

An adult representing the family is required to be informed of any IEP or transition 

planning meetings; and, if appropriate, the student is invited to attend.  In wave 1, 89% of 

respondents reported that an adult attended an IEP or transition plan meeting and 78% reported 

that the student attended.  Of those respondents with data for both an adult and the student, 74% 

reported both parties attended the meeting and 6% reported neither did so (n = 4,498).  In wave 

2, the percentage of respondents reporting that an adult attended an IEP or transition planning 

meeting decreased slightly to 87%; whereas, the percentage of respondents reporting the student 

attended a meeting increased to 85%.  The percentage of respondents reporting that both an adult 

and the student attended an IEP or transition planning meeting in wave 2 increased to 81%; and 

the percentage reporting that neither attended remained at 6% (n = 3,019).  In wave 3, the 

percentage of respondents reporting that an adult attended an IEP or transition planning meeting 

remained at 87%; however, the percentage of respondents reporting that the student attended the 

meeting increased again to 88%.  The percentage of respondents reporting in wave 3 that both an 

adult and the student attended an IEP or transition planning meeting increased again to 83%; and 

the percentage reporting that neither an adult nor the student attended a meeting increased 

slightly to 8% (n = 1,435).  The percentages of adults and/or students reported to attended IEP or 

transition plan meetings varied by the three selected disability categories and across waves.  

Table 25 provides the weighted percentages for the reports of adult and student attendance by the 

three disability categories in waves 1 to 3. 
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Table 25 

Reported attendance at IEP or transition plan meetings  

 
Variable Weighted Percentages 

      
 Wave 1  Wave 2  Wave 3 

            
 LD ED ID  LD ED ID  LD ED ID 

            
Adult attended 89.2 93.0 84.1  86.8 87.5 83.7  88.6 85.8 84.5 

            
n 466 342 424  268 189 302  103 59 129 

            
Student attended 78.8 82.1 72.3  85.4 85.4 79.2  89.6 87.4 86.2 

            

n 456 336 412  258 183 290  103 55 123 
            

Both adult and student attended 75.1 78.9 66.0  81.1 81.6 72.2  84.2 81.6 81.9 
            

Neither adult nor student attended 6.7 3.8 8.7  6.8 6.3 8.2  6.1 8.4 8.5 
            

n 455 336 411  256 182 290  103 55 122 
            

 

Note. Percentages may not total 100 due to rounding. 

 

A required component of transition planning meetings is that a student’s post-graduation 

goals are identified.  In wave 1, 60% of respondents reported that the student met with secondary 

school teachers to discuss postsecondary goals; and 50% reported that an adult met with 

teachers.  Of the respondents reporting on both the student and the adult, 46% reported that both 

met with secondary school teachers; however, 35% reported that neither met with teachers (n = 

4,268).  As expected, the percentage of respondents reporting that the student or parent met with 

teachers to discuss postsecondary goals increased in wave 2 as students reached the age when 

transition planning was required (80% and 68%, respectively).  The percentage of respondents in 

wave 2 reporting that both the student and an adult met with secondary school teachers to discuss 

postsecondary goals increased to 66%; whereas, the percentage reporting that neither met with 

teachers decreased to 16% (n = 2,896).  In wave 3, the percentage of respondents reporting that 

either the student or an adult met with teachers to discuss postsecondary goals increased again 

(82% and 75%, respectively).  Of the respondents reporting on adult and student attendance, 

73% reported that both met with teachers to set postsecondary goals; and 15% reported that 

neither met with teachers (n = 1,376).  For students in the analysis group, reports of meeting with 

secondary school teachers varied within and across waves 1 to 3.  Table 26 presents the weighted 

percentages for students in the analysis group for each of the waves. 
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Table 26 

Meeting with secondary school teachers 

 
Variable Weighted Percentages 

      
 Wave 1  Wave 2  Wave 3 

            
 LD ED ID  LD ED ID  LD ED ID 

            
Adult met with teachers 52.6 43.1 51.2  68.0 64.9 68.8  75.3 69.0 75.2 

            
n 464 340 423  269 186 301  103 59 130 

            
Student met with teachers 63.4 53.8 56.6  83.3 73.1 71.0  84.7 76.6 78.6 

            

n 440 316 392  250 174 277  97 56 120 
            

Both adult and student met with 
teachers 

49.3 38.6 44.9  45.6 36.2 40.7  44.0 33.1 39.6 

            
Neither adult nor student met with 

teachers 
32.6 39.8 35.1  19.5 21.7 15.4  17.2 29.0 12.7 

            

n 437 315 390  243 161 264  88 48 111 
            

 

Note. Percentages may not total 100 due to rounding. 

While IEP meetings are attended by a variety of stakeholders, the source of IEP goals 

may provide some insight into the level of family involvement.  In wave 1, 46% of respondents 

reported that school personnel mostly came up with the IEP goals; and 22% reported that goals 

were identified by the respondent and/or the student.  Approximately one-third of respondents 

(32%) indicated it was a collaborative effort.  The largest percentage of the respondents in wave 

2 reported that IEP goals were developed via collaboration among the IEP committee members 

(39%).  Nearly two-thirds of the respondents in wave 2 reported that the source of IEP goals 

were school personnel or the respondent and/or student (36% vs. 25%).  Similar to wave 2, IEP 

goals in wave 3 were reported to be generated primarily via collaboration among the IEP team 

members (40%).  In wave 3, the percentage of respondents reporting that school personnel were 

the source of IEP goals decreased to 32% and the percentage reporting that the family were the 

primary source increased to 28%).  Table 27 provides the weighted percentages for the selected 

disability categories for waves 1 to 3.   
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Table 27 

Source of IEP goals  

 
Variable Weighted Percentage 

      
 Wave 1  Wave 2  Wave 3 

            
 LD ED ID  LD ED ID  LD ED ID 

            
IEP goals were identified by:            

            
School personnel 44.9 45.1 52.7  34.5 39.3 37.2  27.4 34.3 41.0 

Parent and/or student 24.4 17.1 18.8  26.5 20.3 23.5  29.9 29.9 23.4 
Collaboration 30.5 37.2 28.5  38.7 40.2 38.9  42.2 35.8 35.7 

            

n 462 335 413  268 188 297  102 58 127 
            

 

Note. Response category for ―Other‖ was omitted from the table. 
Note. Percentages may not total 100 due to rounding. 

 

Parent feelings about the level of family involvement in the IEP process may be one 

indicator in regard to the effectiveness of postsecondary transition planning for students with 

disabilities.  The percentage of respondents reporting to be involved about the right amount 

increased over the first three waves of data collection (65%, 70%, and 76%, respectively).  Only 

1% of respondents in each of the waves reported wanting to be involved less.  In wave 1, the 

percentage of parents of students with ED reported to be involved about the right amount of time 

was slightly less than the percentage of parents of students with LD and slightly greater than the 

percentage of parents of students ID (63%, n = 325 vs. 66%, n = 433; and 57%, n = 374; 

respectively).  This pattern repeated itself in wave 2 (64%, n = 173; vs. 74%, n = 246; and 55%, 

n = 271; respectively).  Although the pattern repeated again in wave 3, the percentage gap 

between students with ED and those with LD narrowed (75%, n = 54; vs. 79%, n = 98; and 64%, 

n = 122; respectively).  Three percent or less of the parents in any wave reported wanting to be 

involved less in IEP or transition planning.  In the next section, descriptive statistics of variables 

from the school program questionnaire are provided.   

 

Explanatory variables from the school program questionnaire.  Although parents 

provided valuable information in regard to participation in the IEP and transition planning 

process, data from school personnel working closely with the students highlighted the 

programmatic decisions possibly influencing effective postsecondary transitions.  These 

variables include the following: (1) there has been postsecondary transition planning; (2) age 

when transition planning began; (3) student received instruction specifically focused on 

transition planning; (4) the transition plan or IEP identifies a course of study to meet the 

transition goals; (5) the primary IEP goal was to enhance skills for self-advocacy and self-

determination; (6) student received a formal career assessment; and (8) student received career 

counseling.  

 

School personnel reported that there had been postsecondary transition planning for 95% 

of students receiving special education services.  The age when postsecondary transition 
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planning was reported to begin ranged from 10 to 21 (M = 14.5, SD = 1.07).  At the time of the 

wave 2 data collection, 14 was the age when transition planning was legally required to begin.  

Although postsecondary transition planning was reported to begin at age 14 or earlier for the 

majority of students (72%), it did not begin until age 15 or 16 for a quarter of students (11% and 

14%, respectively).  Postsecondary transition planning was reported to begin at age 17 or older 

for only 4% of students with disabilities.  The majority of students were reported to have 

received instruction specifically focused on transition planning (71%) and to have had a 

transition plan or IEP specifically identifying a course of study to meet postsecondary transition 

goals (73%).  Enhancing skills for self-advocacy and self-determination was reported as primary 

IEP goal for 21% of students with disabilities.  Table 28 provides the weighted percentages for 

students in the selected disability categories in waves 1 to 3.  In the following section, the results 

of the statistical models used to analyze the response and explanatory variables are described. 

 

Table 28 

School program survey variables  

 

Variable n  
Weighted 

Percentages 

        

 LD ED ID  LD ED ID 

        

There has been postsecondary transition planning 195 104 216  95.3 94.0 95.5 

Mean age when transition planning began 120 69 139  14.5 14.4 14.5 

Student received instruction specifically focusing on transition planning 169 94 191  66.9 76.4 85.0 

Transition plan identifies a course of study to meet the transition goals 182 100 202  72.4 68.1 79.9 

Primary goal was to enhance self-advocacy and self-determination   198 109 221  17.2 32.4 26.4 

Student received a formal career assessment 202 110 185  59.7 64.1 60.7 

Student received career counseling 202 110 185  50.9 60.1 50.5 

Student received both a formal career assessment and career counseling 202 110 185  37.5 43.0 39.1 

Student did not receive a formal career assessment or career counseling 202 110 185  26.9 18.8 28.0 
        

 

Note. Percentages may not total 100 due to rounding. 

Analysis of latent self-determination.  NLTS2 assessed self-determination during wave 2 

of the data collection process.  Since there was only one data point for this variable, multilevel 

modeling was not an appropriate technique; therefore, several multiple linear regression models 

were used to examine latent self-determination.  The selected covariates included reported 

student involvement in IEP or transition planning, student demographic variables; and both 

parent-and teacher-reported variables related to IEP and/or transition planning.   

Before generating the multiple regression models, the relationship between latent self-

determination and three of the primary explanatory variables was examined.  The first 

comparison examined the relationship between latent self-determination and age.  The means for 

each age group varied from 1.08 to 1.13.  Figure 7 displays the latent self-determination 

estimates by age.  Although there is a linear relationship between latent self-determination and 

age, the estimates did not appear to differ as age increased.  Based on the results of mean 

comparison tests, there was no significant difference in latent self-determination means by age.   
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Figure 7. Latent Self-Determination Estimates by Age 

 

The second comparison examined the relationship between latent self-determination and 

the reported level of student involvement in IEP or transition planning.  Since the original 

variable for student involvement was categorical, dummy variables were created for each of the 

response categories.  The mean latent ability estimate for students reported to have participated 

very little or not at all (M = 1.08, SD = .60) was similar to the mean for students reported to have 

provided some input (M = 1.09, SD = .57).  Although the estimated means for the two groups 

were smaller than the mean latent self-determination estimate for students reported to have taken 

a leadership role (M = 1.19, SD = .61), the differences were not significant (t = 1.50, d.f. = 285, p 

= .13, for comparison with participated very little or not at all; t = 1.53, d.f. = 410, p = .13, for 

comparison with provided some input).  Figure 8 displays a box plot of the latent ability 

estimates for each level of reported student involvement in IEP or transition planning.   
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Figure 8. Latent Self-Determination Estimates by Student Role in IEP or Transition Planning 

 

The second comparison examined the relationship between latent self-determination and 

disability category.  The mean latent self-determination estimates for the three disability 

categories (reported in Table 20).  The estimated mean latent self-determination estimates for 

students with ED did not differ significantly from those for students with LD (t = -0.27, d.f. = 

923, p = .79) or ID (t = 1.06, d.f. = 854, p = .29).  Figure 9 displays a box plot of the latent ability 

estimates for each disability category.   
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Figure 9. Latent Self-Determination Estimates by Disability Category

 

 After describing the relationship between latent self-determination and three of the three 

primary explanatory variables, multiple linear regression modeling was used to examine change 

in latent self-determination when considering all of the explanatory variables.  Since there were 

more than 30 covariates to be considered, several different models were run to determine the best 

fit.  The lone covariate in Model 1 was student age. In model 2, dummy variables for the 

reported level of student involvement in IEP or transition planning were added.  Model 3 

included dummy variables for students with LD and ID were added, with students with ED as the 

reference group.  Model 4 included dummy variables for selected student demographic 

characteristics (i.e., female; White and Hispanic; and moderate and high household income).  In 

model 5, dummy variables for school-type were added, with students enrolled in regular schools 

as the reference group.  Models 6 and 7 included variables related to parent and/or student 

involvement in IEP or transition planning and teacher reports of program characteristics related 

to individual transition planning, respectively.  Since each successive model added new 

variables, the number of observations decreased as fewer students had information for a given 

variable. For example, although nearly 1400 students in the analysis subgroup had data for 

student age (i.e., the lone explanatory variable in model 1), only 119 had data from the school 

program survey (i.e., the source of the variables added to model 6).  Table 29 presents the 

statistics used to compare each of the models.   
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Table 29 

Model Comparisons 

 Model Fit Statistics 

       

 Number of 

Observations R
2 

Adjusted R
2
 Root MSE F-statistic Prob > F 

       

Model 1 1390 0.0003 -0.0005 0.57 0.37 0.54 

Model 2 592 0.0047 -0.0003 0.59 0.93 0.42 

Model 3 592 0.0057 -0.0028 0.59 0.67 0.65 

Model 4 542 0.0118 -0.0068 0.59 0.64 0.78 

Model 5  542 0.0291 -0.0063 0.59 0.82 0.68 

Model 6 494 0.0440 -0.0114 0.58 0.79 0.76 

Model 7 119 0.2042 -0.0433 0.60 0.82 0.71 

       

 

    The coefficient of determination (i.e., R
2
) was used to identify the amount of variance 

explained by each of the models.  The explanatory variables in Model 7 explained 20% of the 

variance in latent self-determination.  None of the other models explained more than 5% of the 

variance; however, these models may have more explanatory power as their adjusted R
2 
statistics 

are closer to the reported R
2 

statistics.  Because R
2 
almost always increases when variables are 

added to a model (Kohler & Kreuter, 2005), it was necessary to consider additional statistics for 

determining model fit.  One alternative is to examine the root mean squared error (MSE).  Root 

MSE was used to determine how accurately each model predicted a student’s latent self-

determination. Although Model 7 had the highest root MSE, the statistic for each of the models 

were similar.  Another method of determining model fit is to examine the F statistic, which is 

used to determine if the explanatory variables reliably predict the response variable (UCLA 

Academic Technology Services, Statistical Consulting Group, 2011a).  The F statistics indicated 

that the group of explanatory variables in each model did not have a significant relationship with 

latent self-determination.  Although the group of variables in each of the models did not have a 

significant relationship with the response variable, there were individual variables in Models 5, 

6, and 7 that were significant. 

 

 Table 30 presents the unweighted estimates for each of the variables in Models 5, 6 and 

7.  In Models 5 and 6, students who attended schools specializing in a specific subject had latent 

self-determination estimates 0.67 and 0.63 points higher, respectively, than those who attended 

regular schools (p < .05, in both models); however, there were only four students in the analysis 

subgroup reported to have attended such schools in wave 2; and only one student with ED.  In 

Model 7, students with LD and those with ID had latent self-determination estimates higher than 

students with ED (0.40 and 0.35, respectively, p < for both groups); however, students with LD 

were underrepresented in the model, whereas students with ED and those with ID were 

overrepresented.   
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Table 30 

Unweighted Predictors of Latent Self-Determination  

 Latent Self-Determination 

       
 Unweighted Statistics 

       
 Model 5 Model 6 Model 7 

       
Variable Est (SE) Est (SE) Est (SE) 

       
Age 0.00 (.02) 0.01 (.02) 0.07 (.07) 
Youth provided input  -0.00 (.06) -0.01 (.06) -0.01 (.17) 

Youth took a leadership role 0.11 (.08) 0.06 (.09) -0.07 (.21) 
Learning disabilities 0.05 (.07) 0.06 (.07) 0.40* (.17) 
Intellectual disabilities 0.03 (.07) 0.02 (.07) 0.35* (.17) 
Female 0.05 (.05) 0.02 (.06) 0.06 (.13) 
White 0.05 (.07) 0.01 (.07) 0.14 (.19) 
Hispanic 0.03 (.10) -0.01 (.11) 0.15 (.36) 
Moderate household income -0.05 (.06) -0.06 (.07) -0.01 (.16) 
High household income 0.02 (.07) -0.01 (.07) -0.09 (.16) 

School serves only students with disabilities -0.15 (.12) -0.15 (.13) -0.05 (.35) 
School specializes in subject area 0.67* (.30) 0.63* (.29) – – 
Vocational school -0.04 (.14) -0.07 (.15) 0.18 (.38) 
Charter school -0.19 (.34) -0.31 (.42) – – 
Alternative school 0.13 (.16) 0.13 (.17) 0.25 (.43) 
Another kind of school 0.14 (.24) 0.16 (.27) – – 
Adult attended IEP   0.18 (.14) 0.09 (.54) 
Youth attended IEP   0.09 (.13) -0.13 (.36) 

Adult met with teachers   0.05 (.08) -0.25 (.18) 
Youth met with teachers   0.02 (.09) -0.09 (.19) 
IEP goals: respondent/youth   -0.04 (.08) 0.24 (.20) 
IEP goals: collaboration   -0.01 (.07) 0.15 (.16) 
IEP goals: other   0.95 (.46) 1.19 (.67) 
Want to be involved  more   -0.00 (.06) -0.04 (.15) 
Want to be involved  less   0.17 (.35) – – 
Formal career assessment     -0.26 (.14) 

Career counseling     0.12 (.14) 
Age when transition planning began     -0.02 (.07) 
Received transition planning instruction     0.11 (.17) 
Course of study     -0.28 (.15) 
Primary goal to enhance self-determination     0.00 (.14) 

       

 

Note. The estimates in Model 5 are based on approximately 200 students with LD, 200 students with ID, and 140 students with 

ED. The estimates in Model 6 are based on approximately 180 students with LD, 190 students with ID, and 120 students with 
ED. The estimates in Model 7 are based on approximately 40 students with LD, 50 students with ID, and 30 students with ED. 
– variable dropped from the model. 

* p < .05.  

 When the direct assessment sampling weight was included in each of the models 

presented in Table 30, there were individual variables that were significant.  In the weighted 

model 5, students who attended schools specializing in a specific subject had latent self-

determination estimates 0.75 points higher than those who attended regular schools (t = 4.62, CI 

from 0.43 to 1.07, p < .001).   In addition, students who attended other types of schools had 

latent self-determination estimates 0.26 points higher than those who attended regular schools (t 

= 2.33, CI from 0.04 to 0.47, p < .05).  The weighted estimates for model 6 indicated that 
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students who attended schools specializing in a specific subject had latent self-determination 

estimates 0.74 points higher than those who attended regular schools (t = 3.64, CI from 0.34 to 

1.14, p < .001).   Also, students who had IEP goals identified by another person (i.e., someone 

other than themselves, their parent, or school personnel) had latent self-determination estimates 

0.98 points higher than those who had IEP goals identified by only school personnel (t = 6.18, CI 

from 0.67 to 1.30, p < .001).  The weighted estimates for model 7 indicated that students who 

had IEP goals identified by another person (i.e., someone other than themselves, their parent, or 

school personnel) had latent self-determination estimates 0.98 points higher than those who had 

IEP goals identified by only school personnel (t = 2.85, CI from 0.30 to 1.67, p < .01).  In 

addition, students who received a formal career assessment had latent self-determination 

estimates 0.39 points lower than those who did not (t = -2.37, CI from -0.71 to -0.06, p < .05).  

  

Analysis of student involvement in IEP or transition planning.  Several logistic 

random-intercept models were used to examine student involvement in the IEP or transition 

planning process.  Only students from the three selected disability categories (i.e., LD, ED, and 

ID) were included in the models.  As described earlier, the student involvement variable was 

transformed from one polytomous variable to two dichotomous variables (i.e., active 

involvement and leadership).  Therefore, separate model sets were run at each stage with either 

active involvement or leadership as the dependent variable.  Since the Stata command used in the 

models did not allow for the inclusion of sampling weights, the results described in this section 

are unweighted.  In addition, the estimates described for each model set are based on the model 

set’s unique number of observations and groups. Reported estimates for each model are 

controlled for the covariates in the model. 

 

Model 1.  In models 1a and 1b, active involvement and leadership were identified as the 

dependent variables, respectively, with age as the lone independent variable.  Estimates for these 

models are presented in Table 31.  For students in the analysis subgroup, the odds of being 

reported as actively involved in IEP or transition planning were 1.10 times as great for each unit 

increase in age (95% CI from 1.01 to 1.18, p < .05; Table 31); and the odds of being reported as 

a leader were 1.15 times as great for each unit increase in age (95% CI from 1.03 to 1.29, p < 

.05).   

 

The estimated standard deviations in the two models were converted to estimated 

between-subject variances of 1.64 for active involvement and 3.57 for leadership.  The estimated 

residual intraclass correlations were reported as .33 for active involvement and .52 for 

leadership; indicating that individuals accounted for 33% and 52% of the variance, respectively, 

in the two models.  Although age alone may be a significant factor in a student’s reported level 

of involvement in IEP or transition planning, there are additional covariate relationships to 

consider; beginning with an individual’s level of latent self-determination.   
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Table 31 

Estimated Odds Ratios (OR) and Random Effects for Models 1 and 2 of the Predictors of Student 

Role in IEP or Transition Planning 

 
Parameter Model 1a Model 1b  Model 2a Model 2b 

            
 Active Involvement  Leadership  Active Involvement  Leadership 

            
Fixed part OR (SE)  OR (SE)  OR (SE)  OR (SE) 

            

Age 1.10* (.04)  1.15* (.07)  1.09* (.04)  1.14* (.07) 
Latent self-determination       1.19 (.15)  1.43 (.27) 

            
Random part            

            

  1.64  3.57  1.59  3.55 

ρ 0.33  0.52  0.33  0.52 
            

Log likelihood -1137.96  -749.15  -1106.79  -732.30 
            

Note.  The estimates in models 1a and 1b are based on approximately 670 students with LD, 650 students with ID, and 490 

students with ED. The estimates in models 2a and 2b are based on approximately 650 students with LD, 640 students with ID, 
and 470 students with ED. 
* p < .05. ** p < .01.  

Model 2.  In the next set of models, the variable representing latent self-determination 

was added.  Estimates for these models are presented in Table 31.  Although the estimated odds 

ratio associated with an increase in age decreased slightly for active involvement (1.09, 95% CI 

from 1.01 to 1.18) and leadership (1.14, 95% CI from 1.01 to 1.27), the results were still 

significant at the 5% level.  The odds of being reported as a leader were 1.43 times as great for 

each unit increase in latent self-determination (95% CI from 1.00 to 2.06); however, the increase 

was not significant.   

 

The estimated between-subject variances and the estimated intraclass correlations 

remained the same for both models.  Next, individual disability classification variables were 

added to the model in order to investigate their association with a student’s reported level of 

involvement in IEP or transition planning. 

 

Model 3.  Models 3a and 3b included dummy variables for students with LD and those 

with ID.  Estimates for these models are presented in Table 32.  Student with ED were selected 

as the reference group in this model.  The odds ratios for age remained significant for both active 

involvement (1.11, 95% CI from 1.03 to 1.20, p < .01) and leadership (1.15, 95% CI from 1.02 to 

1.28, p < .05); however the odds ratios associated with latent self-determination were not 

significant in either model.  Compared to students with ED, the odds of being reported as 

actively involved in transition planning were 1.58 times as great for students with LD (95% CI 

from 1.11 to 2.26, p < .05); whereas the odds decreased by 30% for students with ID (95% CI 

from 0.50 to 0.99, p < .05).  The odds of being reported as a leader in IEP or transition planning 

were 2.26 times as great for students with LD compared to those with ED (95% CI from 1.34 to 

3.81, p < .01).   
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The estimated between-subject variances reported in the models decreased to 1.46 and 

3.29, representing a decrease in variance of approximately 10% for each model.  The estimated 

residual intraclass correlations remained about the same for both models.  In the next set of 

models, variables describing individual demographic characteristics were added. 

 

Table 32 

 

Estimated Odds Ratios (OR) and Random Effects for Models 3 and 4 of the Predictors of Student 

Roles in IEP or Transition Planning 

 
Parameter Model 3a Model 3b  Model 4a Model 4b 

            
 Active Involvement  Leadership  Active Involvement  Leadership 

            
Fixed effects OR (SE)  OR (SE)  OR (SE)  OR (SE) 

            
Age 1.11** (.04)  1.15* (.07)  1.12** (.05)  1.18** (.07) 
Latent self-determination 1.16 (.14)  1.40 (.26)  1.10 (.14)  1.31 (.26) 
Learning disabilities 1.58* (.29)  2.26** (.60)  1.53* (.29)  2.21** (.62) 
Intellectual disabilities 0.70* (.12)  1.08 (.30)  0.68* (.13)  0.84 (.26) 
Female       1.16 (.18)  1.69* (.39) 

White       1.38 (.25)  1.32 (.38) 
Hispanic       0.54* (.14)  0.97 (.41) 
Moderate household income       1.07 (.18)  0.79 (.20) 
High household income       0.86 (.16)  0.57* (.16) 

            
Random parameters            

            

  1.46  3.29  1.49  3.62 
ρ 0.31  0.50  0.31  0.52 

            
Log likelihood -1094.59  -725.45  -1018.96  -666.32 

            

Note.  The estimates in models 3a and 3b are based on approximately 650 students with LD, 640 students with ID, and 470 
students with ED. The estimates in models 4a and 4b are based on approximately 620 students with LD, 590 students with ID, 
and 440 students with ED. 
* p < .05. ** p < .01. 

 Model 4.  Models 4a and 4b included individual demographic characteristic dummy 

variables for gender, ethnicity, and household income; with male, African-American students 

from households reporting a low income selected as the reference group.  Estimates for these 

models are presented in Table 32.  For each unit increase in age, the odds of being reported as 

actively involved in IEP or transition planning increased by 1.11 (95% CI from 1.03 to 1.21,  p < 

.01) and the odds of being reported as taking a leadership role increased by 1.18 (95% CI from 

1.05 to 1.33,  p < .01).  The odds of being reported as actively involved in IEP or transition 

planning were 1.53 times as great for students with LD compared to students with ED (95% CI 

from 1.06 to 2.20, p < .05); and the odds of being reported as taking a leadership role are 2.21 

times as great (95% CI from 1.27 to 3.85, p < .01).  Compared to students with ED, the odds of 

being reported as actively involved decreased by 32% for students with ID (95% CI from 0.47 to 

0.98, p < .05).  The odds of females being reported as taking a leadership role in IEP or transition 

planning were 1.69 times as great as those for males (95% CI from 1.07 to 2.66, p < .05).  The 

estimated odds of being reported as actively involved in IEP or transition planning decreased by 

46% for Hispanic students compared with African-American students (95% CI from 0.32 to 
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0.91, p < .05).  The estimated odds of being reported as taking a leadership role in IEP or 

transition planning decreased by 43% for students living in households with incomes of $50,000 

or greater compared with students living in households with incomes less than $25,000 (95% CI 

from 0.33 to 0.99, p < .05).  The estimated between-subject variances for active involvement 

remained about the same; however, the estimated between-subject variance for the leadership 

model was reported to increase about 10% to 3.62.  Similar to the previous models, the estimated 

residual intraclass correlation for each model was reported as approximately 33% for active 

involvement and 50% for leadership.  Variables identifying the type of schools attended by the 

students in the analysis group were added to the next set of models. 

 

 Model 5.  Models 5a and 5b included dummy variables for 12 different types of schools 

(i.e., instructional settings) reported for students in the analysis group.  Estimates for these 

models are presented in Table 33.  Seven of the instructional settings were the accredited schools 

identified in Table 24 and five were alternative settings, including instruction at home or at a 

hospital.  Students attending regular schools serving a variety of students were selected as the 

reference group.   

 

Similar to previous models, an increase in age was associated with an increase in the 

estimated odds of being reported as actively involved (1.12, 95% CI from 1.03 to 1.22, p < .05) 

or taking a leadership role in transition planning (1.21, 95% CI from 1.07 to 1.36 p < .01); 

however, the actual odds ratios did not vary much from those reported in the previous models.  

The estimated odds of being reported as actively involved in IEP or transition planning were 1.47 

times as great for students with LD (95% CI from 1.00 to 2.15, p < .05) and decreased by 34% 

for students with ID (95% CI from 0.45 to 0.96, p < .05), compared to students with ED.  The 

estimated odds of being reported as taking a leadership role were 2.03 times as great for students 

with LD compared to those with ED (95% CI from 1.15 to 3.58, p < .05).  The estimated odds of 

being reported as actively involved in IEP or transition planning decreased by 44% for Hispanic 

students compared with African-American students (95% CI from 0.33 to 0.95, p < .05).  None 

of the estimated odds ratios were significant for the other covariates, including the type of school 

attended.  Although observations for students reported to have received instruction in an 

alternative setting during at least one wave of data collection were included in the model, the 

estimated odds ratios for the five alternative instructional settings were not reported in Table 33.   

 

The estimated between-subject variance for the active involvement model remained about 

the same, whereas the estimated between-subject variance for the leadership model decreased 

slightly to 3.54.  Similar to the previous models, the estimated residual intraclass correlations for 

each model were reported as approximately 33% for active involvement and 50% for leadership.  

The next model included variables related to IEP and transition planning. 
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Table 33 

Estimated Odds Ratios (OR) and Random Effects for Models 5 and 6 of the Predictors of Student 

Roles in IEP or Transition Planning 

 
Parameter Model 5a Model 5b  Model 6a Model 6b 

            

 
Active 

Involvement  Leadership 
 Active 

Involvement  Leadership 

            
Fixed effects OR (SE)  OR (SE)  OR (SE)  OR (SE) 

            
Age 1.12* (.05)  1.21** (.08)  1.05 (.05)  1.06 (.07) 
Latent self-determination 1.08 (.14)  1.26 (.25)  1.03 (.14)  1.20 (.26) 
Learning disabilities 1.47* (.29)  2.03* (.59)  1.45 (.30)  2.10* (.65) 
Intellectual disabilities 0.68* (.13)  0.79 (.25)  0.63* (.13)  0.89 (.29) 
Female 1.15 (.18)  1.71* (.40)  1.03 (.17)  1.51 (.37) 
White 1.36 (.26)  1.33 (.39)  1.50* (.31)  1.46 (.47) 
Hispanic 0.56* (.15)  0.99 (.42)  0.55* (.16)  1.05 (.48) 

Moderate household income 1.08 (.19)  0.79 (.20)  0.94 (.18)  0.76 (.21) 
High household income 0.89 (.16)  0.59 (.16)  0.82 (.16)  0.62 (.19) 
School serves only students 

with disabilities 
0.62 (.19)  0.59 (.31)       

School specializes in subject 
area 

0.56 (.46)  4.57 (5.06)       

Vocational school 1.40 (.60)  1.81 (0.99)       
Charter school 1.89 (1.94)  2.38 (2.97)       
Alternative school 1.96 (.96)  0.60 (.41)       

Another kind of school 0.47 (.33)  0.34 (.43)       
Adult attended IEP       0.96 (.38)  0.91 (.47) 
Youth attended IEP       1.51 (.42)  0.71 (.28) 
Adult met with teachers       0.81 (.17)  0.91 (.29) 
Youth met with teachers       3.23*** (.73)  5.59*** (2.39) 
IEP goals: respondent/youth       3.39*** (.72)  9.13*** (3.09) 
IEP goals: collaboration       2.50*** (.44)  3.37*** (1.04) 
IEP goals: other       <.001 (<.001)  <.001 (<.001) 

Want to be involved  more       0.86 (.14)  0.62 (.16) 
Want to be involved  less       1.68 (1.30)  4.53 (4.54) 

            
Random parameters            

            

  1.52  3.54  1.52  3.46 

ρ 0.32  0.52  0.32  0.51 
            

Log likelihood -1010.97  -658.81  -876.41  -564.35 
            

Note.  The estimates in models 5a and 5b are based on approximately 620 students with LD, 590 students with ID, and 440 

students with ED. The estimates in models 6a and 6b are based on approximately 580 students with LD, 550 students with ID, 
and 390 students with ED. 

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

 Model 6.  Variables describing adult and youth involvement in IEP or transition planning 

were added to models 6a and 6b.  Estimates for these models are presented in Table 33.  Based 

on the results of a likelihood ratio test comparing models 5a and 5b to models 4a and 4b 

(described in the model comparison section), the school-type variables did not explain a 

significant amount of variance in model 5; therefore they were not included in model 6.  Unlike 

each of the previous models, student age was not a significant predictor of active involvement or 
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leadership in IEP or transition planning after controlling for the covariates.  The estimated odds 

of being reported as actively involved in IEP or transition planning decreased by 37% for 

students with ID compared to students with ED (95% CI from 0.42 to 0.94, p < .05).  The 

estimated odds of being reported as taking a leadership role were 2.10 times as great for students 

with LD compared to those with ED (95% CI from 1.15 to 3.84, p < .05).  The estimated odds of 

a student being reported as actively involved in IEP or transition planning were 1.50 times as 

great for white students compared to African-American students (95% CI from 1.01 to 2.24, p < 

.05).  The estimated odds of being reported as actively involved in IEP or transition planning 

decreased by 45% for Hispanic students compared to African-American students (95% CI from 

0.31 to 0.98, p < .05).  The estimated odds of a student reported to meet with secondary school 

teachers to discuss postsecondary goals also being reported as actively involved in IEP or 

transition planning were 3.23 times as great compared to those students reported to not meet with 

secondary school teachers (95% CI from 2.08 to 5.02, p < .001); and the odds of being reported 

as taking a leadership role were 5.59 times as great (95% CI from 2.42 to 12.92, p < .001).  The 

estimated odds of a student reported to have IEP goals identified by a parent and/or individually 

also being reported as actively involved in IEP or transition planning were 3.39 times as great 

compared to a student reported to have IEP goals identified by school personnel (95% CI from 

2.34 to 5.13, p < .001); and the odds of being reported as taking a leadership role were 9.13 times 

as great (95% CI from 4.70 to 17.71, p < .001).  The estimated odds of a student reported to have 

IEP goals identified via a collaborative effort also being reported as actively involved in IEP or 

transition planning were 2.50 times as great compared to a student reported to have IEP goals 

identified by school personnel (95% CI from 1.77 to 3.52, p < .001); and the odds of being 

reported as taking a leadership role were 3.37 times as great (95% CI from 1.84 to 6.18, p < 

.001).   

 

 The estimated between-subject variance for the active involvement model remained the 

same at 1.52 and the estimated between-subject variance for the leadership model decreased to 

3.46.  The estimated residual intraclass correlations for each model were reported to remain the 

same at approximately 33% for active involvement and 50% for leadership.  In the final model, 

teacher reports related to postsecondary transition planning were added. 

 

 Model 7.  In the final model of this analysis, variables describing teacher-reports of items 

related to a student’s postsecondary transition planning were added.  Estimates for these models 

are presented in Table 34.  For a each unit increase in age, the estimated odds of being reported 

as taking a leadership role in IEP or transition planning increased by 1.34 (95% CI from 1.01 to 

1.77, p < .05).  The estimated odds of being reported as actively involved in IEP or transition 

planning were 3.48 times as great for students with LD compared to those with ED (95% CI 

from 1.10 to 10.98, p < .05).  The estimated odds of female students being reported as taking a 

leadership role were 3.61 times as great as the estimated odds for male students (95% CI from 

1.34 to 9.67, p < .05).  Attending an IEP or transition planning meeting was associated with a 

decrease in the odds of a student being reported as taking a leadership role by 88% (95% CI from 

0.02 to 0.59, p < .05).   The estimated odds of being reported as actively involved in IEP or 

transition planning were 4.07 times as great for students reported to have met with teachers to 

discuss postsecondary goals (95% CI from 1.40 to 11.83, p < .05).  The estimated odds of being 

reported as actively involved in IEP or transition planning were 3.59 times as great for students 

reported to have come up with their own IEP goals (95% CI from 1.33 to 9.67, p < .05); 
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however, coming up with their own IEP goals was also associated with an increase of 11.55 in 

the odds of a student being reported as taking a leadership role (95% CI from 2.60 to 51.36, p < 

.01).  Having IEP goals identified via collaboration between the family and school was 

associated with an increase of 5.88 in the odds of being reported as actively involved in IEP or 

transition planning (95% CI from 2.16 to 16.03, p < .01), as well as in increase of 5.42 in the 

odds of being reported as taking a leadership role (95% CI from 1.23 to 23.95, p < .05).  None of 

the other covariates, including the teacher-reported variables were significant. 

 

The reported estimated between-subject variance for the active involvement model 

increased to 1.79, while the estimated between-subject variance for the leadership model 

decreased sharply to 1.34.  The estimated residual intraclass correlation for the active 

involvement model remained at approximately 33%; however, the estimated residual intraclass 

correlation for the leadership model decreased to 29%.  Procedures for comparing the different 

models are described in the following section.   
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Table 34 

 

Estimated Odds Ratios (OR) and Random Effects for Model 7 of the Predictors of Student Roles 

in IEP or Transition Planning 

 
Parameter Model 7a Model 7b 

      
 Active Involvement  Leadership 

      

Fixed effects OR (SE)  OR (SE) 

      

Age 0.81 (.10)  1.34* (.19) 

Latent self-determination 0.71 (.25)  1.20 (.48) 

Learning disabilities 3.48* (2.04)  1.59 (.95) 

Intellectual disabilities 0.50 (.26)  0.55 (.34) 

Female 1.51 (.62)  3.61* (1.82) 

White 1.26 (.71)  1.25 (.90) 

Hispanic 0.44 (.47)  1.30 (1.57) 

Moderate household income 0.49 (.24)  0.69 (.38) 

High household income 0.34 (.17)  0.39 (.22) 
Adult attended IEP 1.48 (1.51)  8.26 (12.40) 

Youth attended IEP 2.22 (1.61)  0.12* (.10) 

Adult met with teachers 0.86 (.45)  0.49 (.32) 

Youth met with teachers 4.07* (2.22)  3.14 (2.46) 

IEP goals: respondent 3.59* (1.82)  11.55** (9.79) 

IEP goals: collaboration 5.88*** (3.01)  5.42* (4.11) 

IEP goals: other <.001 (<.001)  <.001 (<.001) 

Want to be involved more 0.59 (.24)  0.42 (.24) 

Want to be involved less 1.39 (2.81)  <.001 (<.001) 

Formal career assessment 1.20 (0.54)  1.58 (.87) 

Career counseling 1.01 (.44)  0.73 (.38) 

Age when transition planning began 0.92 (.19)  1.02 (.22) 
Received transition planning instruction 1.96 (1.05)  1.19 (.74) 

Course of study 1.01 (.48)  1.23 (.70) 

Primary IEP goal to enhance self-

determination 
0.80 (.34)  1.10 (.53) 

      

Random parameters      

      

  1.79  1.34 

ρ 0.35  0.29 

      

Log likelihood -162.14  -112.23 
      

Note.  The estimates in models 7a and 7b are based on approximately 110 students with LD, 130 students with ID, and 84 

students with ED.  

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

 Model comparisons.  The models described in the previous section were compared via 

two different methods.  First, likelihood-ratio tests were conducted comparing successive models 

based on models using the same number of observations.  Second, Akaike Information Criterion 

(AIC) statistics were generated for each model in order to compare the models based on their 
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unique set of observations.  The results of these comparisons were used to determine which 

model fit the best for both active involvement and leadership. 

 

 Likelihood-ratio tests were conducted in order to compare successive models.  When 

conducting likelihood-ratio tests, only models that are nested can be compared to one another 

and both models are required to be calculated using the same set of observations (Kohler & 

Kreuter, 2005).  Since each set of models, except model sets 2 and 3, had a different number of 

observations, comparison models with the same number of observations were created for each 

likelihood-ratio test based on a set of procedures described by UCLA’s Academic Technology 

Services, Statistical Consulting Group (UCLA ATS, 2011b).  First, the full model was run and 

the estimates were saved.  Second, the observations used in the full model were identified using 

the e(sample) command as described by UCLA ATS.  Next, the reduced model was run using 

only the observations identified in the full model.  Lastly, a likelihood-ratio test was conducted 

comparing the two models.  In general, if the full models for both active involvement and 

leadership were not a significantly better fit than the reduced models then the variables added to 

the full models were not included in the next set of models.  In cases where one or both of the 

model set comparisons approached significance, it was determined that the variables from the 

full model would be included in the next model set.  Table 35 provides the test statistics for each 

comparison. 

 

Table 35 

Likelihood-ratio test results 

 
 Active Involvement  Leadership 

    

Model Χ2 df Significance   Χ2 df Significance 

        

2 vs. 1  2.03 1 .15  3.75 1 .053 

3 vs. 1 26.45 3 < .001  17.45 3 < .001 

3 vs. 2 24.42 2 < .001  13.70 2 < .01 

4 vs. 3 18.26 8 < .01  9.67 8 .09 
5 vs. 4 13.02 11 .29  11.25 11 .42 

6 vs. 4 116.65 9 < .001  117.47 9 < .001 

7 vs. 6 2.72 6 .84  1.14 6 .98 

        

 

Neither model 2a nor model 2b explained a significant amount of the variance compared 

to models 1a and 1b, respectively; however, the chi-square statistic approached significance at 

the 5% level.  As a result, it was decided to retain latent self-determination as an explanatory 

variable in the next set of models.  Although model 4b did not explain a significant amount of 

the variance compared to model 3b, model 4a was a determined to be a better fit than model 3a.  

As a result, the explanatory variables for both model 4a and 4b were retained.  Neither model 5a 

nor 5b explained a significant amount of the variance compared to models 4a and 4b, 

respectively; and since neither of the chi-square statistics approached significance, the school-

type variables in models 5a and 5b were not retained.  Although models 5a and 5b were not a 

better fit compared to models 4a and 4b, both model 6a and 6b explained a significant amount of 

the variance compared to models 4a and 4b, respectively.  Model set 7, which included the 
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teacher-report variables, did not explain a significant amount of the variance compared to model 

set 6.  Based on the results of the likelihood-ratio tests, it was determined that model set 6 

provided the most explanatory power when considering both active involvement and leadership 

in IEP or transition planning.  The next step was to examine the AIC statistics generated for each 

model. 

 

The AIC statistic is used for model comparison to determine the relative goodness-of-fit 

of a statistical model when comparing models not fitted to the same set of observations and is 

valid for comparing non-nested models (Kohler & Kreuter, 2005).  In general, the model with a 

lower AIC is preferred (Gelman & Hill, 2007).  Except for models 2 and 3, each set of models 

described in this analysis was based on a different number of observations.  Table 36 provides 

the AIC statistics for each model.  For comparison purposes, the corrected AIC statistic (AICc), 

which takes into account sample size, is included.  Although models 7a and 7b had the lowest 

AIC and AICc values, each were based on only 330 of the observations from the analysis 

subgroup compared to the other models which were based on data ranging from approximately 

1,500 to 1,800 observations.  Based on the AIC statistics, the leadership models were determined 

to fit better than the active involvement models; and of the leadership models, 6b was determined 

to provide the best fit. 

 

Table 36 

AIC statistics 

 
Model AIC Statistics 

           

    Active Involvement (a)  Leadership (b) 

           

 N 

Number of 

parameters  

Log-

likelihood AIC AICc  

Log-

likelihood AIC AICc 

           
1 1806 3  -1137.964 2281.93 2281.94  -749.146 1504.29 1504.31 
2 1755 4  -1106.794 2221.59 2221.61  -732.297 1472.59 1472.62 
3 1755 6  -1094.586 2201.17 2201.22  -725.448 1462.90 1462.94 
4 1645 11  -1018.963 2059.93 2060.09  -666.325 1354.65 1354.81 

5 1642 22  -1010.971 2065.94 2066.57  -658.814 1361.63 1362.25 
6 1521 20  -876.412 1792.82 1793.38  -564.349 1168.70 1169.26 
7 331 26  -162.138 376.28 380.89  -112.232 276.46 281.08 

           

 

After considering the results of the likelihood-ratio tests and the AIC statistics, model 6b 

was determined to provide the best fit. 

 

Analysis of high school graduation status and productive engagement.  Two logistic 

regression models were used to examine differences in high school graduation status and 

productive engagement after high school.  Both of the response variables were from wave 5 of 

data collection when students in the analysis subgroup were at least 21 years of age.  The 

primary explanatory variables in both models were the latent self-determination ability estimate 

generated by the item response model and dummy variables for the reported level of student 

involvement in the IEP or transition planning process.  Additional covariates included dummy 
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variables for disability category, gender, ethnicity, and parent-reported household income.  In the 

case of time-varying response variables (i.e., student involvement, age, and household income), 

data from wave 2 were selected for inclusion in the model.  In addition, variables describing the 

interaction between latent self-determination and student involvement were added to the model. 

In both of the models, latent self-determination and age were each centered to a mean of zero. 

The results of the unweighted and weighted analyses are described for both outcomes, beginning 

with high school graduation status. 

 

High school graduation status.  A logistic regression model was estimated with high 

school graduation status (1: graduated, 0: not graduated) as the response variable and the 

explanatory variables previously identified.  Interaction terms for self-determination and both of 

the dummy variables for student involvement were added to the unweighted and weighted 

models; however, there was no evidence for an interaction using a Wald test at the 5% level. 

Therefore, the interaction terms were removed from both models.  Using Wald tests and a 5% 

level of significance, there were significant effects in both models.  Table 37 provides the 

estimated odds ratios of high school graduation for both the unweighted and weighted models.  

 

For students in the analysis subgroup (i.e., unweighted model), the odds of graduating 

high school were estimated to be 1.67 times as great for each unit increase in their wave 2 age (p 

< .01).  The odds of graduating high school were estimated to be 4.25 times as great for students 

with LD compared to those with ED (p < .01); and the odds of graduating high school were 

estimated to be 4.04 times as great for students with ID compared to those with ED (p < .01).  

None of the remaining explanatory variables in the unweighted model were significant at the 5% 

level; however the odds ratios for latent self-determination and high household income 

approached significance with a p-value of .06, for both. 
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Table 37 

Predictors of high school graduation 

Variable High School Graduation Status 

         

 Unweighted Statistics 

     95% CI 

 OR (SE) z-statistic p-value LL UL 

       

       

Latent self-determination 1.75 (0.52) 1.88 .060 0.97 3.13 

Provided input 1.49 (0.60) 0.99 .321 0.68 3.28 

Leadership role 1.77 (1.04) 0.98 .327 0.56 5.57 

Age 1.67** (0.29) 2.93 .003 1.18 2.34 
Learning disabilities 4.25** (1.96) 3.13 .002 1.72 10.50 

Intellectual disabilities 4.04** (1.79) 3.15 .002 1.70 9.65 

Female 1.28 (0.51) 0.62 .537 0.58 2.80 

White 1.20 (0.59) 0.37 .711 0.46 3.15 

Hispanic 0.79 (0.54) -0.34 .732 0.21 3.04 

Moderate household income 1.68 (0.71) 1.21 .226 0.73 3.86 

High household income 2.43 (1.15) 1.88 .060 0.96 6.16 

  

 Weighted Statistics 

       

Latent self-determination 3.47** (1.28) 3.37 .001 1.68 7.15 

Provided input 2.00 (1.01) 1.37 .172 0.74 5.40 
Leadership role 1.65 (1.11) 0.75 .455 0.44 6.19 

Age 1.69** (0.32) 2.75 .006 1.16 2.45 

Learning disabilities 5.42** (2.79) 3.29 .001 1.98 14.85 

Intellectual disabilities 3.60* (2.12) 2.18 .029 1.14 11.42 

Female 1.08 (0.56) 0.14 .890 0.38 3.01 

White 1.18 (0.85) 0.23 .817 0.29 4.83 

Hispanic 1.11 (0.92) 0.12 .902 0.22 5.60 

Moderate household income 3.24* (1.75) 2.18 .029 1.13 9.31 

High household income 2.56 (1.61) 1.49 .135 0.75 8.80 

         

Note. The estimates in both models were based on approximately 130 students with LD, 140 students with ID, and 100 students 

with ED. 
Note. CI =  confidence interval; LL = lower limit, UL = upper limit.  

* p < .05. ** p < .01. 

 

Based on the weighted analysis model, the odds of students in the selected disability 

categories (i.e., ED, LD, and ID) graduating high school were 3.47 times as great for each unit 

increase in latent self-determination (p < .01).  For students in the three disability categories, the 

odds of graduating high school were 1.69 times as great for each unit increase in their wave 2 

age (p < .01).  The odds of graduating high school for students with LD were 5.42 times as great 

compared to students with ED (p < .01).  The odds of graduating high school for students with 

ID were 3.62 times as great compared to students with ED (p < .05).  The odds of graduating 

high school for students who lived in households reporting a moderate income were 3.24 times 

as great compared to students living in households reporting a low income (p < .05).  None of the 

remaining explanatory variables in the weighted model were significant at the 5% level.   
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Productive engagement after high school.  A logistic regression model was estimated 

with productive engagement in wave 5 (1: engaged, 0: not engaged) as the response variable and 

the explanatory variables previously identified.  Interaction terms for self-determination and both 

of the dummy variables for student involvement were added to the unweighted and weighted 

models; however, there was no evidence for an interaction using a Wald test at the 5% level. 

Therefore, the interaction terms were removed from both models.  Using Wald tests and a 5% 

level of significance, there were significant effects in both models.  Table 38 provides the 

estimated odds ratios of productive engagement after high school for both the unweighted and 

weighted models. 

 

For students in the analysis subgroup (i.e., unweighted model), the odds of being 

productively engaged after high school were estimated to be 3.35 times as great for students 

reported to have provided input during the IEP or transition planning process compared to 

students reported to have participated very little or not at all (p < .01).  For students with ED in 

the analysis subgroup, the odds of being productively engaged after high school were 12.5 times 

as great as for students with ID (p < .01).  For male students, the odds of being productively 

engaged after high school were about 4 times as great as for female students (p < .001).  For 

students in the analysis subgroup, the odds of being productively engaged after high school were 

3.16 (p < .05) and 3.61 (p < .01) times as great for students living in households with moderate 

and high incomes, respectively, compared to students living in households with low incomes.  

None of the remaining explanatory variables in the unweighted model were significant at the 5% 

level; however, the odds ratios for students with LD and those who were White approached 

significance with a p-value of .059, for both. 
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Table 38 

Predictors of productive engagement after high school 

Variable Productive Engagement 

         

 Unweighted Statistics 

     95% CI 

 OR (SE) z-statistic p-value LL UL 

       

       

Latent self-determination 0.63 (0.22) -1.32 .187 0.32 1.25 

Provided input 3.35** (1.48) 2.74 .006 1.41 7.97 

Leadership role 2.10 (1.18) 1.32 .186 0.70 6.29 

Age 0.99 (0.16) -0.08 .940 0.72 1.36 
Learning disabilities 0.21 (0.17) -1.89 .059 0.04 1.06 

Intellectual disabilities 0.08* (0.06) -3.29 .001 0.02 0.36 

Female 0.24** (0.10) -3.52 .000 0.11 0.54 

White 0.38 (0.19) -1.89 .059 0.14 1.04 

Hispanic 0.29 (0.21) -1.69 .091 0.08 1.22 

Moderate household income 3.16* (1.59) 2.28 .022 1.18 8.48 

High household income 3.61** (1.78) 2.60 .009 1.37 9.50 

  

 Weighted Statistics 

       

Latent self-determination 0.91 (0.41) -0.20 .838 0.37 2.22 

Provided input 3.11 (2.14) 1.64 .100 0.80 12.01 
Leadership role 0.96 (0.61) -0.06 .953 0.28 3.36 

Age 0.60* (0.15) -2.00 .045 0.36 0.99 

Learning disabilities 0.09** (0.08) -2.71 .007 0.02 0.51 

Intellectual disabilities 0.06** (0.05) -3.35 .001 0.01 0.31 

Female 0.17* (0.10) -2.94 .003 0.05 0.55 

White 0.74 (0.47) -0.46 .642 0.21 2.58 

Hispanic 1.33 (1.15) 0.33 .744 0.24 7.26 

Moderate household income 7.20** (5.38) 2.64 .008 1.67 31.14 

High household income 4.42* (2.90) 2.27 .023 1.23 15.95 

         

Note. The estimates in both models were based on approximately 130 students with LD, 140 students with ID, and 100 students 

with ED. 
Note. CI =  confidence interval; LL = lower limit, UL = upper limit.  

* p < .05. ** p < .01. 
 

Based on the weighted analysis model, a unit increase in a student’s age in wave 2 was 

associated with a decrease in the odds of being productively engaged after high school by 40% (p 

< .05).  For students with ED, the odds of being productively engaged were about 11 times as 

great compared to students with LD (p < .01) and about 17 times as great compared to students 

with ID (p < .01).  For male students, the odds of being productively engaged were about 6 times 

as great as for female students (p < .05).  Compared to students living in households with low 

incomes, the odds of being productively engaged after high school were 7.20 times as great for 

students living in households with moderate incomes (p < .01) and 4.42 times as great for those 

living in households with high incomes (p < .05).  None of the remaining explanatory variables 

in the weighted model were significant at the 5% level.   
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Pearson chi-squared tests of model fit were run on both of the unweighted models for 

high school graduation status and productive engagement after high school.  The results for the 

high school graduation model were not significant at the 5% level (X
2
(353) = 359.81, p = 0.39); 

however, the results for the engagement model were significant (X
2
(352) = 484.22, p < .001).  

These results indicate that while the model for graduation with main effects for self-

determination, student involvement in IEP or transition planning, age, disability, gender, and 

ethnicity appears to be adequate, the model for productive engagement with the same 

explanatory variables does not. 

 

In the next section, the importance of these results for students with ED will be discussed.  

Limitations due to the sample and other factors will be identified, as well. 
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Chapter 4 

 

Discussion 

 

 Compared to other students, with and without disabilities, students with emotional 

disturbances experience less success while in school and poorer outcomes after leaving.  It is the 

goal of secondary schools to prepare students for the challenges of postsecondary life; however, 

as a result of elevated dropout rates, students with emotional disturbances may not be as prepared 

as other students to face these challenges.  Although the postsecondary transition plan 

component of the IEP process was designed to increase graduation rates and improve 

postsecondary outcomes for all students with disabilities, the results for students with emotional 

disturbances have not changed.  Self-determination and student involvement in IEP or transition 

planning have been reported as having a positive impact on the outcomes for students with 

disabilities; however, the research including students with emotional disturbances has been 

sparse.  In addition, special education research has mostly been limited to statistical analyses of 

change over time involving only two time points (e.g., before and after).  Therefore, the primary 

goal of this dissertation was to examine self-determination and student involvement both 

independently and in regard to their relationships with high school graduation status and 

productive engagement after high school for students with emotional disturbances using 

advanced statistical modeling, when possible.   

 

Several analyses were conducted to examine self-determination and student involvement 

in IEP or transition planning, and their relationships to high school graduation and productive 

engagement after high school.  First, principal component analysis, factor analysis, and item 

response modeling were used to analyze the items used by NLTS2 to measure the self-

determination of students with disabilities. Second, multiple linear regression was used to 

identify possible predictors of latent self-determination as determined by the item response 

model.  Third, hierarchical linear modeling was used to examine the variance in student 

involvement in IEP and transition planning over three points in time.  Lastly, the relationships of 

self-determination and student involvement to both high school graduation and productive 

engagement were explored using logistic regression.  In this section, the results of these analyses 

will be discussed in regard to their impact on issues related to postsecondary transition for 

students with emotional disturbances. 

 

Item response model.  In order to be effective, a measurement must be valid and reliable; 

and the Arc’s SDS has been determined via classical test theory to be both.  Despite this support, 

the items had not previously been analyzed using item response modeling.  Since the adapted 

SDS used by NLTS2 did not contain the full set of SDS items, a complete analysis was not 

possible; however, an analysis of the available items provided insight into the self-determination 

construct.  Although the exploratory factor analysis did not support a two or three factor model, 

it was evident that the items do appear to measure overall self-determination and contrast 

between autonomy and self-awareness.  The premise that the SDS is multidimensional rather 

than unidimensional was supported statistically utilizing item response modeling to analyze the 

items used in the adapted SDS.  Furthermore, the high covariance between self-realization and 

psychological empowerment indicated that the two domains are dependent on each other 

providing support that the items differentiate between autonomy and self-awareness.  Of the four 
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domains, the psychological empowerment subtest contained the easiest items.  Based on the 

latent distributions and parameter estimates for the psychological empowerment, the majority of 

students in the sample had person ability estimates greater than the item difficulty levels.  As a 

result, the items are not adequately able to define distinct levels of psychological empowerment.  

In fact, there are no items in the adapted SDS that measure any of the domains at their highest 

levels; however, as Wilson (2005) indicated, the interpretation of item difficulty is not 

immediately clear when considering polytomous items.  Since only the psychological 

empowerment domain was scored using a dichotomous scale, it is clear that items able to 

differentiate between high and low levels of psychological empowerment are needed. When 

considering the polytomous nature of the items in the other domains, the item thresholds indicate 

that the scoring of the items does differentiate between students with higher levels of the 

construct from those with moderate or low levels. With the majority of domains able to identify 

distinct levels of the construct and all of the items conforming to the model, the items of the 

adapted SDS are adequate in measuring self-determination and the identified domains.  Despite 

evidence that the adapted SDS items adequately measured self-determination, the addition of 

items that measure each of the domains at their highest levels would be beneficial.  

 

Self-determination.  Several unweighted and weighted multiple linear regression models 

were used to examine possible predictors of latent self-determination for students in the three 

disability categories of the analysis subgroup in wave 2.  Since none of the models identified in 

the analyses described a significant amount of the variance in self-determination as a whole, only 

individual variables provided any information in regard to differences in latent self-

determination.  In the unweighted analyses, only two explanatory variables in any of the models 

provided evidence of being a predictor of latent self-determination.  First, although mean latent 

ability estimates of self-determination did not vary by disability category when considered in 

isolation, both students with LD and ID had significantly higher latent ability estimates than 

students with ED when variables describing student involvement in IEP or transition planning, 

demographic characteristics, school-type, and family involvement in IEP or transition planning 

were considered (i.e., model 7).  Second, students in the analysis subgroup who attended schools 

specializing in a specific subject area (i.e., magnet schools) had higher latent ability estimates for 

self-determination than those who attended regular schools; however, only eight students in the 

entire analysis subgroup were reported to have attended this type of school; and of those, only 

two were students with ED.  The variable for schools specializing in a specific subject area was 

significant only in models 5 and 6; and was dropped in model 7 as there were no students in the 

model who had attended such a school. 

 

In the weighted analyses, school-type, source of IEP goals, and receipt of a formal career 

assessment were identified as significant predictors of latent self-determination depending on the 

model.  First, students who attended schools specializing in a specific subject area and those who 

attended another type of accredited school than those listed by NLTS2 had higher latent ability 

estimates for self-determination than students who attended regular schools.  Only the variable 

for schools specializing in a specific subject area was significant in model 6; and neither was 

significant in model 7.  Second, students reported to have IEP or transition goals identified by 

someone outside of the family and school personnel had higher latent ability estimates than 

students who had goals identified by school personnel when considering the full model.  Since 

NLTS2 did not provide any details in regard to these outside individuals, it is difficult to make 
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any conclusions in regard to the significance of this variable; however, a specialist who worked 

with the student, such as a family advocate specializing in special education issues, might be 

typical of the type of person who would have such input.  Lastly, students who received a formal 

career assessment had lower latent ability estimates of self-determination than those who did not 

receive such an assessment when considering the full model.  It is possible that students who 

received a formal career assessment were more likely have one conducted as a result of having a 

lower latent ability estimate for self-determination with the results used in an effort to increase 

self-determination. 

 

Although disability category was a significant predictor of latent self-determination in the 

unweighted analysis but not in the weighted analyses, the type of school attended was significant 

in both.  Therefore, it is important to examine possible differences in the types of schools 

attended by students in the three selected categories and how any differences may influence self-

determination.  Due to the difficulty of applying sampling weights across data collection 

instruments, standard errors used to determine the statistical significance of descriptive statistics 

were not reported in this dissertation; however, weighted estimates for specific variables in the 

data collection instruments in each wave of data collection were made publically available by 

NLTS2 via the study’s web site (nlts2.org).  As reported in the NLTS2 data tables, 74% of 

students with ED attended regular schools in wave 1 compared to more than 90% of students 

with LD or ID (p < .001, for comparison to both LD and ID).  In wave 3, 60% of students with 

ED  attended a regular school compared to 83% of students with LD and 79% of students with 

ID (p < .01, for comparison to LD; and p < .05 for comparison to ID).  In addition, students with 

ED were more likely to attend magnet, charter, or alternative schools (as grouped by NLTS2) in 

wave 3 compared to students with ID (15% vs. 2%, p < .05).  Based on the significant 

differences in the percentage of students with ED attending regular schools and magnet, charter, 

or alternative schools, it may be concluded that students with ED have different school 

experiences than students with LD or ID which may partially account for the differences in latent 

self-determination reported in the unweighted model. 

 

Student involvement in IEP or transition planning.  Based on the results of the random-

intercept model, it may be determined that students with ED were less likely than students with 

LD to take on a leadership role in IEP or transition planning and were equally as likely to do so 

when compared to students with ID.  In addition, students in the three disability categories who 

met with teachers to discuss postsecondary goals or participated in identifying postsecondary 

goals during IEP or transition planning meetings were more likely to be reported as taking on a 

leadership role.  While these behaviors are indicative of leadership and would be expected of a 

student undertaking such a role, they identify important steps in the transition process in which 

students with ED, although capable of doing so independently, may not be undertaking.  One 

possible reason for students with ED not addressing these important milestones during the IEP or 

transition planning process is that they left school before they could occur.  According to the 

NLTS2 data tables (when participating students were age 15 to 19), 40% of students with ED 

who left high school in wave 2 were reported to have dropped out compared to 25% of students 

with LD (p < .05).  In addition, of all students with disabilities who left secondary school in 

wave 2, 58% of 15- to 16-year olds and 49% of 17-year olds had dropped out or stopped going 

compared to 28% of 18-year olds and 19% of 19-year olds.  Although the percentage differences 

by age were not significant, the higher rate of dropouts among the younger ages is problematic.  
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Considering that the transition planning process is not required to begin until a student turns 16, 

it would not be unrealistic for a student with ED to have dropped out before participating in any 

or all of the transition planning requirements.  Although overall self-determination was not 

identified as a significant predictor of greater student involvement in IEP or transition planning, 

NLTS2 has associated moderate and high scores in specific self-determination domains with 

greater student involvement; and that some of the differences in domain scores are likely 

accounted for by differences in the cognitive, social, and communication skills between 

disability categories (SRI International, 2005).   

 

High school graduation.  Possible predictors of high school graduation for students with 

ED, LD, and ID were analyzed utilizing logistic regression.  Based on the results of both the 

unweighted and weighted models, it may be determined that students with ED in the analysis 

subgroup and in general were less likely to graduate high school compared to students with LD 

or ID.  Although age and disability were the only significant predictors of a student graduating 

high school in the unweighted model, additional significant predictors were identified in the 

weighted model (i.e., latent self-determination and household income).  Of the two additional 

predictors, schools have the greatest control over the development of self-determination skills.  

As latent-self-determination increases, the odds of graduating high school increase.  Therefore, it 

would seem to be an area of instruction with the potential to have a positive impact on the 

school-leaving status of students with ED; however, other areas are often deemed to be of greater 

importance.  According to the NLTS2 data tables, the five most frequently reported primary IEP 

goals for students with ED are to (1) improve overall academic performance (65%); (2) improve 

the appropriateness of behavior (56%); (3) build social skills (48%); (4) develop vocational skills 

(39%); and (5) increase functional skills (36%).  Enhancing self-determination skills was 

reported as the primary goal for only one-third of students with ED.  While each of these goals is 

important to students with ED, specifically addressing overall self-determination may be an 

overlooked way to achieve all of them.  Considering that improving academic performance of all 

students is the primary goal of the school, and that inappropriate behavior and the inability to 

build and/or maintain social skills are defining characteristics of the disability category, it would 

seem that any goal within these areas would be redundant.  Developing vocational skills and 

increasing functional skills do not specifically address the needs of students with ED and, 

therefore, may be considered as secondary.  Identifying goals related specifically to the 

development of self-determination, on the other hand, would address the skills necessary for 

improving academic performance, increasing appropriate behavior, building social skills, 

developing vocational skills, and increasing independence.  NLTS2 identified the IEP and 

transition planning process as a way for educators to support the development of self-

determination (SRI International, 2005); however, if the development of self-determination were 

viewed not as an ancillary benefit of the IEP and transition planning process, but as an integral 

component to an overall program, high school graduation rates for students with ED might be 

improved. 

 

Productive engagement after high school.  Logistic regression modeling was used to 

examine possible predictors of the productive engagement after high school of students with ED, 

LD, and ID who had been out of school up to eight years.  Although collected in waves 3, 4, and 

5, only data from wave 5 was used in the analysis.  Based on the results of the unweighted 

model, a student with ED is more likely than a student with ID to be productively engaged up to 
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eight years after leaving high school; however, the results of the weighted logistic regression 

model indicated that students with ED were more likely to be productively engaged than both 

students with LD and those with ID.    

 

The analysis results based on the unweighted model indicated several predictors of 

productive engagement after high school other than disability category.  First, a student who took 

an active role in IEP or transition planning was more likely to be productively engaged compared 

to a student who participated very little or not at all.  Second, a given female was less likely than 

a given male to be productively engaged; however, the engagement status of a female may have 

been affected by marriage status or the presence of children.  Last, a student living in a 

household with an income in the moderate or high range was more likely to be productively 

engaged than a student living in a household with an income in the low range.   

 

The analysis results based on the weighted model indicated several predictors of 

productive engagement after high school other than disability category.  First, students who were 

younger in wave 2 were more likely than those who were older to be productively engaged at the 

time of the wave 5 interview.  This is most likely explained by the fact that younger individuals 

may still have been attending a postsecondary institution.  Similar to the unweighted model, 

gender and household income were significant predictors of the productive engagement for 

students who had been out of school up to eight years. 

 

Differences in productive engagement by disability category at wave 5 were to be 

expected, especially between students with ED and those with ID.  First, the percentage of 

students in the analysis subgroup with ED reported as not engaged decreased from 6% in wave 4 

to 3% in wave 5, while the percentage of students with LD increased from 4% to 8%.  Second, 

the percentage of students in the analysis subgroup with ED who were reported to have been 

engaged only in paid employment remained about the same from wave 4 to wave 5 (38% and 

39%, respectively), whereas the percentage of students with LD in the same category decreased 

over the same data collection periods (from 37% to 32%).  Therefore, it may be presumed that 

students with LD who were not productively engaged in wave 5 but were in wave 4 may have 

been between jobs at the time of data collection.  The presumption is supported by NLTS2 

documents which report that, in wave 4, 26% of all students with disabilities were engaged only 

in employment and 15% were not engaged at all (Sanford, Newman, Wagner, Cameto, Knokey, 

& Shaver, 2011) compared to 48% and 35%, respectively, in wave 5 (Newman, Wagner, 

Knokey, Marder, Nagle, Shaver,  & Wei, 2011). 

 

Limitations. There are several limitations to consider when interpreting the results of this 

dissertation.  Limitations are separated in terms of (a) the analysis sample and (b) issues related 

to content.  Limitations based on the sample include the use of sampling weights, missing data, 

and the under- or over-representation of students by disability category.  Limitations based on 

issues related to content include the validity of the SDS, the use of the adapted SDS, and the 

study design of NLTS2. 

 

There are several limitations in regard to the analysis sample used in this dissertation.  

First, the models used in the analysis of data in this dissertation included variables from a variety 

of NLTS2 data collection instruments.  Participating students were assigned a sampling weight 
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for each instrument based on a set of standards described by NLTS2 (see Chapter 2).  Since 

applying multiple weights in a statistical model is neither possible nor appropriate, it was 

determined that the direct assessment sampling weight would be used where appropriate.  The 

direct assessment sampling weight was selected as each student in the analysis subgroup had data 

from the direct assessment, including a sampling weight.  Second, except for the item response 

model, missing data for specific variables within and across waves of data collection resulted in 

students not being included in a given statistical analysis or model.  Missing data were due to a 

variety of reasons, including items that were skipped (i.e, not asked question because of 

questionnaire skip logic), refused (i.e., respondents were asked but refused to answer), partially 

completed (i.e., the interview was terminated before the question was asked), not asked (i.e., 

asked in the phone interview for a specific instrument but not its equivalent mail questionnaire), 

or the respondent was unable to answer (i.e., the question was asked but the respondent did not 

know the answer, not applicable, or not ascertained); however, each of the students in the 

analysis sample and the analysis subgroup had data for at least one variable from each of the 

instruments used in this dissertation.  Third, in the unweighted analyses students with LD may be 

underrepresented; whereas, students with ED and ID may be overrepresented.  In such cases, 

results may only be interpreted in terms of the analysis subgroup represented in a given model.  

 

There are several limitations in regard to content that must be considered when 

interpreting any of the results described in this dissertation.  First, although the SDS is a widely-

used assessment for determining the self-determination of students with disabilities, its 

normative sample is not a nationally-representative sample of all students with disabilities and is 

reported to include only 50 students without disabilities.  Second, to measure self-determination 

of the study participants, NLTS2 selected items from the SDS to include in its direct assessment 

instrument.  Items were selected based on their factor loading and by face validity.  In addition, 

NLTS2 separated items from the autonomy domain into two separate subtests and did not 

include the self-regulation domain.  Since the adapted SDS is markedly different from the full 

SDS and no additional analysis was conducted to determine the reliability of the constructed 

measure (other than the analysis conducted as part of this dissertation), any results based on the 

adapted SDS must be interpreted with caution. Third, the NLTS2 was designed before more 

advanced statistical analysis techniques became more widely utilized in education research.  As a 

result, the original study design did not take into consideration the use of HLM in analyzing 

longitudinal data.  Therefore, the results of any statistical analyses utilizing HLM must be 

interpreted with caution. 

 

Summary and Recommendations.   Historically, students with ED have experienced 

lower high school graduation rates and poorer postsecondary outcomes than other students with 

and without disabilities.  Increasing individual levels of self-determination and strengthening 

postsecondary transition planning have been identified as two strategies for increasing 

graduation rates and improving postsecondary outcomes of all students with disabilities.  Despite 

the awareness of the effect these strategies may have on graduation rates and postsecondary 

outcomes, the results of the analyses in this dissertation indicate that students with ED still 

experience lower graduation rates than students with LD or ID; and although students with ED 

may be more likely to be productively engaged up to eight years after leaving high school, the 

long-term effects of not graduating high school are yet to be determined.  Having a high school 

diploma increases postsecondary opportunities whether the pursuits are academic or vocational.  
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Staying in school and on track to graduate is a primary goal identified by students with ED, their 

parents, and their teachers; however, current educational policy may have an indirect role in the 

continued trend of lower high school graduation rates for students with ED. 

 

Postsecondary transition planning is not required to begin until a student is 16; however, 

for students with ED who are at-risk for dropping out or not graduating at all, this may be too 

late.  While identifying potential academic or vocational outcomes before a student reaches high 

school may lead to wide-scale tracking and limiting educational opportunities, explicitly 

addressing the development of self-determination while a student is in elementary school may 

increase the likelihood that students with ED stay in school and eventually graduate.  By 

combining early intervention in the development of self-determination and earlier postsecondary 

transition planning, students with ED may have increased opportunities to develop the necessary 

skills to move beyond issues related specifically to their disability and focus on academic goals 

leading to high school graduation.  Studies that focus on the development of self-determination 

beginning in elementary school and the effect on high school graduation outcomes for students 

with ED are needed.  In addition, the potential benefits of earlier postsecondary transition 

planning for students with ED needs to be examined.  Finally, the long-term effects of students 

with ED not graduating high school need to be examined in regard to employment (e.g., job 

satisfaction or duration of employment) and life circumstances (e.g., marriage and family or 

overall happiness and sense of fulfillment). 
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