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Americans with Disabilities Act [The ADA, 1990-present] and other U.S. federal 
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Nevertheless it is emphasized that throughout the course of the study, the 
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 The study also affirmed and validated the researcher's own lifelong encounters 

with society's legitimized and reinforced belief in the non-existence of particularly adults 

reporting access needs (Fleischer & Zames, 2011, p. 8-11). Insight gained from being an 

actually legally-defined class member as well as a U.S. college student prior and 

subsequent to enactment of the original IDEA (1975) and The A.D.A. (1990) provided the 

researcher a unique perspective. The perspective enabled the researcher to affirm 

certain findings of published NLTS2-sourced analyses and reports but also to challenge 

certain common interpretations of the NLTS2 data, particularly surrounding class 

members' motives for self-disclosure and for requesting accommodations (Sanford, et 

al., 2011, p. 8, footnote).  Self-autonomy and self-determination have been considered 

key determinants of successful outcomes for youth with access needs transitioning to 

adulthood (Doren, Gau, & Lindstrom, 2012). Thus interpretations voiced by an adult 

lifelong class member may have a modicum of added value. 

Nothing About Us Without Us (Charlton, 1998). 
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ABSTRACT 

 
ELLEN JEANNE ILANA PERLOW 

HAMNER ENROLLMENT PREDICTION MODEL: TRANSITION TO COLLEGE FOR 
INDIVIDUALS WITH ACCESS NEEDS 

 
DECEMBER 2014 

 
 This Institutional-Review Board-approved study expanded application of the 

evidence-based enrollment prediction model by Hamner used to forecast enrollment at 

Texas Woman's University (2002-present) to the population of individuals with access 

needs transitioning to 2-year or 4-year U.S. colleges. The sampling frame used for this 

SAS®-based endeavor was the entire National Longitudinal Transition Study-2 (NLTS2, 

Waves 1-5, 2000-2012, n = 11,270 as rounded to the nearest ten; n > 15,000 variables), 

analyzed under a restricted use data license number 10100011 with the U.S. 

Department of Education. In compliance with U.S. Department of Education requirements, 

NLTS2 sample sizes and derived values were rounded to the nearest ten. Within the context of 

cross-validation, analyses performed for each model included comprehensive data and 

documentation exploration, theme and variable construction, chi-squared tests of 

independence, logistic regression, interpretation of Beta coefficient and odds ratio 

parameter estimates, and predictive accuracy calculations.  Fashioning a thematic 
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categorical approach facilitated singling out from NLTS2 a manageable set of literature-

cited themes and component independent variables that evidenced substantial 

association with the 2-year or 4-year college enrollment outcomes. Moreover, this study 

introduced two major innovations. Selection of a limited number of independent 

variables for each model (2-year model: 7; 4-year model: 6) was exacted for association 

with each model’s dependent variables, current 2-year or 4-year college enrollment 

during a particular NLTS2 wave (time). Finally, these models showed excellent predictive 

accuracy (2-year-model, 2.1% and 4-year-model 2.0%) when sample sizes were rounded 

to or up to the nearest ten) on the testing dataset in the cross-validation analysis.    

 Future research directions include replication using Bayesian methods, model 

testing using more well-occupied college applicant databases inclusive of both civilian 

and military veteran populations with access needs. Another direction is design of 

college applications that (legally) collect data potentially indicative of individuals having 

access needs, for example, applicant inquiries about [also assistive] technology use and 

personal transportation availability. Such data collection demonstrates promise for 

revealing colleges’ future institutional access needs, for example, for public transit and 

increased on-campus housing and parking accommodations. 
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CHAPTER I  
 

INTRODUCTION 

Context of the Conversation 

"The fact -- the real fact, the realistic and practical side of the employment problem -- is 
that everyone is handicapped… The normal person is a pure figment of the imagination 
… Different kinds of people must do different things, for in any particular job all people 
do not fit. We try to put the right persons in the right jobs picking them not for what 
they lack, but what they have, what they need, to do the job…." - Allan R. Cullimore 
(1882-1956), President Emeritus, New Jersey Institute of Technology (as quoted from 
Paraplegia News (1950) in Fleischer & Zames, 2011, p. 174) 
 
 The factual truth of Cullimore's conceptualization of access need universality, i.e. 

everyone is "handicapped," appears based upon an entangled set of irrefutable and 

inescapable facts of life and lurking variables with which humans have been blessed: 

1) Time; 

2) Aging over time (Senescence): "Kids grow up" (Gerber, 2001);  

3) Aging tends to be accompanied by new, diverse access needs reported by 35% of   

    older Americans age 50+ (U.S. Bureau of the Census, 2012); and  

4) Adaptive capacity (Sahlins & Service, 1960): the art of coping and compensating for  

    environmental conditions by doing things differently to meet those needs.  

 The state of having access needs may be stated as the quest for the ability to 

obtain or possess elements that sustain life and productivity. Access needs may range 
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from the basic fundamental elements of life such as clean air and water, food, shelter 

and sleep to the more mundane needs for an umbrella when it rains, money in one's 

bank account, employment, an aspirin to relieve a headache or just as important, as 

some purportedly proclaim humorously or not, a daily dose of caffeinated coffee. There 

also are the more ephemeral access needs of mutual respect, trust, empathy, kindness, 

consideration and friendship that make life worth living. Access needs may occur in 

isolation or in combination marked by infinite range, complexity and uniqueness. 

Potentially occurring at any point during one's lifespan, access needs lend themselves to 

being acquired sometimes genetically perhaps with some expectation, but also 

sometimes unexpectedly by accident, from illness, by act of nature such as a hurricane, 

fire, earthquake, tornado or tsunami or man-made disasters such as war and conflict.  

Access needs are quite diverse and elusive even within their medical classifications. How 

the access need presents visually may be just the proverbial “tip of the iceberg.” The 

ability to resolve access issues may require alternative means or adaptive capacity, if 

accessibility is humanly possible at all. For example, when ice storms, fires, or flooding 

make roadways impassable, public transit becomes as much an access need to an 

automobile owner or race car or limousine driver as to someone who cannot drive at all.   

Cullimore's access need conceptualization has an inherent comforting universal 

appeal applicable to the population of all spheres of human endeavor throughout the 

lifespan and in particular as is the goal of this study, to build an evidence-based 
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statistical model to predict college enrollment of civilian and military veterans reporting 

access needs in 2-year and 4-year U.S. colleges and universities. 

Nevertheless in this study the model-building process at its onset became a 

problematic paradox in that the data that should be explored and analyzed to build the 

optimal model in large part do not exist. To be further elaborated upon in Chapter-2, 

Cullimore’s above conceptualization of access needs as a universal and ageless 

phenomenon tends not to be a generally accepted interpretation.  Although this 

perspective is changing (2014) as a consequence of U.S. military personnel returning 

from the Wars in Afghanistan and Iraq, scholarly literature (Miceli, 2008, et al.) and the 

media historically have had a tendency to focus on access issues as experiences of 

childhood.  “Special Education” has been narrowly defined by childhood-specific 

statutes such as The Individuals with Disabilities Act of 2004 (2014), P.L. 108-446 

[collectively herein IDEA], that focuses on eligibility for services in the U.S. public schools 

through age 21.  Evidence-based comprehensive data sources specific to or even 

inclusive of this population of interest such as the Annual Disability Statistics 

Compendium (University of New Hampshire. Institute on Disability, 2009-present) until 

recently have been lacking.  

The NLTS2 database utilized as the evidence-based data source for this study 

was designed to be comprehensive and meet the rigorous standards of evidence-based 
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research.  However, NLTS2 was predicated upon and thus limited by the scope of the 

IDEA statute.  

 To once again apply Cullimore's interpretation of access needs, U.S. "Special 

Education" may be interpreted as being universally applicable to all students regardless 

of age. However, this is not the case by definition under IDEA, the statute that more 

than any other has tended to inform scholarly research and educational practice in 

"Special Education" since its first iteration in 1975 (P.L. 94-142). Indeed, the narrow 

scope is evident in the "Applications for Students with Disabilities," the Common Core 

State Standards Initiative (2014a, 2014b), first published in 2010. This initiative has 

established common standards across states for English language arts and mathematics 

to prepare U.S. students with access needs for college success. The initiative mentions 

"Universal Design for Learning" as applicable only to students with access needs.   

For example, IDEA "Special Education" access need-related definitions have not 

been universally or uniformly applied within U.S. education.  IDEA eligibility has been 

limited to one requested category ("primary disability"), inherently discounting the 

existence of access need co-occurrence or co-morbidity (Friedemann-Sánchez, Griffin, 

Rettmann, Rittman & Partin, 2008).  The NLTS2 interview instruments (2001-2009) turned 

out to have required modification in the midst of the longitudinal study to account for 

changes in definitions and categories made by IDEA 2004, P.L. 108-446. A NLTS2 report 

questioned the validity of these IDEA categories citing the categories' artificial nature 
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and variability in category definitions across federal and state jurisdictions (Newman, 

Wagner, Knokey, Marder, Nagle, Shaver, Wei, et al., 2011, p. A-17):   

"Although there are federal guidelines in making category assignments … criteria 
and methods for assigning students to categories vary from state to state and even 
between districts within states, with the potential for substantial variation in the nature 
and severity of disabilities included in the categories … Therefore, NLTS2 data should 
not be interpreted as describing students who truly had a particular disability, but rather 
as describing students who were categorized as having that primary disability."  

 
A second IDEA limitation particularly relevant to research on transition to 

adulthood and college enrollment is that IDEA has had an upper-bound age-limit. IDEA 

by design has not provided legal protection or standing for children with access needs 

who grow up and pass through the age-22 "sound barrier" with access needs intact. 

Eligibility  for IDEA-mandated "Special Education" services ceases upon reaching age-22 

at which time access-need "protections" become afforded only by civil rights statutes 

(as of this writing pending implementation of final regulations of the Higher Education 

Act of 2008 (2014), P.L. 110-315. Access need self-disclosure as a civil right becomes 

voluntary and legally an adversarial matter, as well as a not being rewarded by the 

societal stigma associated with this diversity (Green, 2007; Green, Davis, Karshmer, 

Marsh, & Straight, 2005). In NLTS2 Wave-5 (2009) the sampled youth were aged 21-25, 

virtually all having exited from IDEA eligibility. Wave-5 data displayed a reduced 

response rate (n = 5318) particularly for indicators of college enrollment (Newman, 

Wagner, Knokey, Marder, Nagle, Shaver, Wei, et al., 2011, p. 7).  



6 

 

These two IDEA limitations exemplified an array of considerations related to 

research involving adults with access needs in the context of this behind the scenes 

"Special Education" conversation.  NLTS2 defined the population of interest not in terms 

of adult individuals, potential college enrollees, who represent the universality of access 

needs as described by Cullimore (1944), but as defined by the child-centered U.S. IDEA 

“Special Education” statute.  Particularly due to this study’s focus on college enrollment  

an endeavor that takes place potentially throughout adulthood, one of the aims of this 

study became the conceptual transition of the conversation from one of “Special 

Education”  to that of universality of access needs throughout the lifespan that also 

would promote the self-determination and self-autonomy of adults with access needs.   

Statement of the Problem 

 The problem explored in this study was discovery of factors determinant of 

transition to 2-year and 4-year college enrollment for individuals with access needs. 

The problem's existence has emanated not only from the fact that children, and 

specifically children with access needs, grow up and transition to adulthood with access 

needs.  Access needs are also acquired at some point after birth: throughout the 

lifespan, only 15% of access needs being congenital (Davis, 1995, 2000). In addition, 

more individuals both civilians and military veterans with access needs, many with 

lifelong consequences, have been applying to and enrolling in higher education, 

particularly 2-year and 4-year institutions (Newman, et al, 2011). Both types of colleges 
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have been experiencing increased enrollment of students with access needs, some who 

officially voluntarily have self-disclosed these needs to the institution, potentially many 

other students who have not. This trend consequently has prioritized the need for a 

valid and reliable pair of statistical models to predict this cohort's college enrollment as 

well as to predict the cohort’s potential for degree completion. 

Purpose of the Study 

  This study extended the evidence-based Hamner Enrollment Prediction Model 

(Hamner, 2002-present) to the population of individuals with access needs transitioning 

to two-year and four-year colleges.  In the 21st century, more individuals with access 

needs have been seeking postsecondary degrees (Carnevale & Desrochers, 2003; 

Newman, Wagner, Cameto, Knokey, & Shaver, 2010).  

Research Question 

 Are there significant independent variables that help determine and interpret 

enrollment behavior for individuals with access needs transitioning to college? 

Objectives 

 Objective-1: To use these significant predictor variables to construct models for 

two-year and four-year college enrollment. 

 Objective-2: To test the accuracy of these two models. 
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Assumptions 

 Assumptions were made as to the validity of the NLTS2 study as stated by the 

authors of that study (U.S. Department of Education. Institute for Education Sciences 

[IES], 2014). The eligibility categories of access needs under IDEA and The ADA were 

assumed to be valid descriptors of access needs for purposes of the analysis. However, 

despite IDEA/IDEIA 2004 legally requiring eligibility for “Special Education” services 

solely under a single “IDEA primary disability” category, the potential existence for co-

morbidity of access needs in an individual also was assumed. For purposes of this study, 

unless otherwise stated, self-reported access needs were conceptually defined in the 

broadest sense not necessarily limited to access needs as defined under any particular 

law.  

Limitations 

 This study used National Longitudinal Transition Study-2 [NLTS2] data (U.S. 

Department of Education. Institute for Education Sciences, 2000-2012 Waves 1-5, 

collected 2001-2009) as the basis for building two different models to extend the uses of 

Hamner's college enrollment prediction model (Hamner, 2002-present) to the 

population of potential 2-year and 4-year U.S. college enrollees with access needs. Thus 

analysis and inferences drawn from the data were limited by NLTS2's scope, sampling 

design, missing data, and the NLTS2 data made available to the researcher through the 

Restricted Use License Agreement with the U.S. Department of Education.  
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Delimitations 

 This study analyzed the complete set of restricted use data from the National 

Longitudinal Transition-Study-2 [NLTS2], Waves 1-5 (U.S. Department of Education. 

Institute for Education Sciences, 2000-2010, last updated by IES, 2012). The NLTS2 

population of interest randomly sampled by stratification by Local Education Agency 

[LEA] and IDEA access need category was a partition of the set of U.S. public secondary 

school students (in 7th-12th grades). These students at some point in their high school 

careers reported access needs and were deemed eligible for and registered for Special 

Education services under the Individuals with Disabilities Act  [IDEA] of 1975, P.L. 94-

142, as amended; Individuals with Disabilities Improvement Act of 2004 [IDEIA],  P.L. 

108-446, herein IDEA 2004, and as defined by IDEA/IDEA 2004. The youth were then 

followed by NLTS2 over the course of a decade to determine outcomes, including 2-year 

and 4-year college enrollment, as the youth transitioned to adulthood (Newman, 

Wagner, Cameto, & Knokey, 2009; Newman, Wagner, Knokey, Marder, Nagle, Shaver, 

Wei, 2011; U.S. Department of Education. Office for Civil Rights, 2011). 

 While the data analysis adhered to the scope and definitions of NLTS2 for 

purposes of inference, this study also sought for purposes of future research to: 

1) conceptually expand the IDEA and The ADA definitions of individuals with access 

needs to include all individuals who not only formally self-report access needs but all 

individuals who otherwise define themselves as having access needs; 
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2) conceptually expand the NLTS2-defined population of interest of individuals who at 

some point received Special Education under IDEA as secondary school students to the 

population of individuals with access needs transitioning to two-year and four-year U.S. 

colleges, including both civilian and military veteran populations; and  

3) expand access need definitions not only to those defined by IDEA, but also to those 

defined by The ADA, as amended, and such entities as the U.S. Department of Veterans 

Affairs (2014a, 2014b, 2014c).  

 Inference with respect to the population of individuals with access needs 

transitioning to college other than those individuals who have been formally served in 

secondary school under IDEA was not in the scope of the NLTS2 data analyzed and 

would have required extrapolation.  

 Nevertheless, this study attempted to envision the methodology and conclusions 

drawn from the review of literature, data exploration, and data analysis in an expanded 

light, in other words as a potential avenue for prediction utilizing other college 

enrollment databases. As proposed in Chapter-3 with respect to variable selection, 

some of the NLTS2 derived predictor variables selected for analysis, such as access to 

transportation and health insurance were recommended to be considered as potential 

universal enrollment predictors for all individuals transitioning to and deciding whether 

to enroll in a 2-year or 4-year college regardless of self-definition or disclosure of having 

access needs (Gettens & Himmelstein, 2012). In this way, the NLTS2 sample from which 
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inferences were made was realized also as a sample subsumed in its entirety and 

defined as one of the many sample distributions of the sample mean [SDSM] of the 

general population (N) of all U.S.-based individuals transitioning to college. 

Definition of Terms 

Accessibility: ability to access, the state of being achievable, obtainable (Pickett, 2000).  

Access Needs:  From conception throughout the life course, living beings by definition 

require possession of or the ability to obtain certain elements to sustain life.  In the 

context of this dissertation, access needs is the terminology substituted for the term 

"disabilities" considered by the author to be a misnomer (Perlow, 2006). 

 Adaptive Capacity: the ability to perform certain functions or the ability to achieve goals 

using alternative approaches (Sahlins & Service, 1960). 

Individuals With Access Needs Transitioning to College: In the context of this 

dissertation, individuals who either self identify or self-define as having access needs in 

the context of transitioning to higher education, specifically two-year and/or four-year 

college enrollment.  These access needs may or may not be aligned with definitions in 

legal entitlement or civil rights statutes that govern eligibility to receive certain services 

or accommodations.  

Accommodations: "Changes made to classroom and testing materials and procedures to 

help students with disabilities learn and participate in tests on a level playing field… 

[Which] do not change the standard of learning nor lower the expectations for 
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performance that have been set for all students…?" (National Center on Secondary 

Education and Transition [NCSET], 2014b) 

Aging (Senescence): "the progressive deterioration of virtually every bodily function 

over time" (Austad, 1997, p. 6). 

Higher Education: "Study beyond secondary school at an institution that offers programs 

terminating in an associate's, baccalaureate, or higher degree" (U.S. Department of 

Education. Institute of Education Sciences [IES]. National Center for Education Statistics, 

2011, p. 161). 

Higher Education Institutions (Traditional Classifications): 

 4-Year Institution: An institution legally authorized to offer and offering at least a 

4-year program of college-level studies wholly or principally creditable toward a 

bachelor's degree. A university is a postsecondary institution that typically includes one 

or more graduate professional schools. 

 2-Year Institution:  An institution legally authorized to offer and offering at least 

a 2-year program of college-level studies that terminates in an associate's degree or is 

principally creditable toward a bachelor's degree" (U.S. Department of Education. 

Institute of Education Sciences. National Center for Education Statistics, 2011, p. 161). 

Individual Education Plan [IEP]: "Written statement of the educational program 

designed to meet a child's individual needs, required for every child served under IDEA, 

1) to set reasonable learning goals for the child, and 2) to state the services that the 
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school district will provide for the child. The IEP is developed jointly by the school 

system, child's parents, and [when appropriate] the child" (National Dissemination 

Center for Children with Disabilities [NICHCY], 2014a, 2014b).  

Transition / Transition Services IDEA §300.43: "A coordinated set of activities for a child 

with a disability that (1) is designed to be within 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 …  2) based on the individual child's 

needs, taking into account  the child's strengths, preferences, and interests; and 

includes: i) instruction; ii) related services; iii) community services; iv) development of 

employment and other post-school adult living objectives; and v) if appropriate , 

acquisition of daily living skills and provision of a functional vocational evaluation; b) 

transition services for children with disabilities may be special education, if provided as 

specially designed instruction, or a related service, if required to assist a child with a 

disability to benefit from special education" (National Dissemination Center for Children 

with Disabilities [NICHY]. 2014b; U.S. Department of Education. Office for Civil Rights. 

2011). 
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Universal Design (UD): "Design of products and environments to be usable by all people 

to the greatest extent possible without the need for adaptation or specialized design - 

Ron Mace" (North Carolina State University Center for Universal Design, 2014).  

Universal Design in IDEA 2004 P.L. 108-446, Title-1 B612a16E(g). "An SEA [state 

education agency] (or, in the case of a district-wide assessment, an LEA [local education 

agency]) must, to the extent possible, use universal design principles in developing and 

administering any assessments under this section." 

Universal Design in Technology in IDEA 2004 P.L. 108-446, Title-1 D674(b)(2): b) 

Technology Development, Demonstration, and Use.-- 

"Conducting research on and promoting the demonstration and use of innovative, 

emerging, and universally designed technologies for children with disabilities, by 

improving the transfer of technology from research and development to practice." 

"Supporting research, development, and dissemination of technology with universal 

design features, so that the technology is accessible to the broadest range of individuals 

with disabilities without further modification or adaptation." 

Universal Design for Learning (UDL): Principles of Universal Design applied to delivery of 

educational curricula and assessment. UDL "provides a way to offer flexible curriculum 

and learning environments that students with widely varying abilities  can all access the 

general curriculum and achieve academic content standards that have been established 
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for all students in their school, district, or state (CAST, 2014; National Center on 

Secondary Education and Transition, 2014c). 

Significance of the Study 

Significance for Individuals with Access Needs Transitioning to College 

 Promoting the well-being and civil rights of individuals with access needs ["the 

class"] and in particular this study's population of interest, class members who are 

potential enrollees in U.S. 2-year or 4-year colleges and universities, may have been 

worthwhile and noble goals and in some circles deemed important. However, such goals 

historically have not lent themselves to quantification or evidence-based practices that 

in the past have been found lacking in special education research (Cook, Tankersley & 

Landrum, 2009, p. 365). However, strides have been made to promote such practices in 

the discipline (Council for Exceptional Children, 2014). 

 The population itself traditionally also has not been well-served by formal data 

collection. Despite an estimated 15% and 20% U.S. and world prevalence respectively, 

this demographic has been either entirely statistically absent (post 1910 until 1970 U.S. 

Census) or so inconsistently reported as to invalidate accurate enumeration and 

longitudinal analysis. Signaling a new awareness of the disparities faced by the class, the 

U.S. Census Bureau (2010a, 2010b) changed to a significant degree access need 

questions in its 2008 American Community Survey [ACS] (Brault, 2008; Brault, Stern, & 

Raglin, 2007.p. 2-5; World Health Organization, 2010b).   
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 With respect to the evidence-based sampling frame employed to build the two-

year and four-year models in this study, the National Longitudinal Transition Study-2 

[NLTS2], the values of the principal variable used to stratify the random sample: Access-

Need-Type ["disability-type"] were altered midway through the course of the 

longitudinal study for Waves 3-to-5 in order to conform with the change in access-need 

definitions between IDEA, P.L. 94-142  (1975) and IDEA-2004, P.L. 108-446.

 Similarly, the class has often contended with variability in how membership in 

the class has been defined, precipitating the need for legislation such as The ADA 

Amendments of 2008, P.L. 110-325 (Feldblum, Barry, & Benfer, 2008). Who by definition 

is a class member legally eligible for accessibility-related academic services has tended 

to be open to interpretation. The entitlement IDEA statute, which requires eligible 

access needs “to affect educational performance," has turned out to be more definitive 

than the Section 504 of the Rehabilitation Act civil rights statute. Yet IDEA definitions 

have varied by jurisdiction (state) depending on how “affect educational performance” 

has been measured (Newman, et al., September 2011, Table A-4, p. A-17-A-19).  

 Applicable to U.S. higher education, The Americans with Disabilities Act of 1990, 

a civil right statute, established an additional set of definitions. The rating system used 

by the U.S. military to define eligibility for services as a veteran with access needs 

("Wounded Warrior") has been yet another set of access-need definitions that with 

increasing college enrollment of military veterans may have an impact in higher 



17 

 

education (U.S. Department of Veterans Affairs, 2014b). This lack of a uniform set of 

access-need definitions has complicated service provision and the work of definition and 

data-driven colleges to enroll and integrate individuals with access needs into their 

institutions.  

Significance for Higher Education  

 Indeed the increasing number of individuals with access needs transitioning to 

and enrolling in college has heightened institutions' need for data-driven evidence-

based prediction of this population's enrollment.  Such prediction has become essential 

for institutional sustainability. In the quest to ensure such sustainability, institutions 

have been in constant competition primarily not for student tuition dollars, but also for 

what allows the institutions to seek and collect those tuition dollars: approval of federal, 

regional, and state accreditation and funding agencies such as the Southern Association 

of Colleges and Schools. Commission on Colleges (SACS-COC, 2008). College marketing 

campaigns may tout institutional responsiveness to students and provision of quality 

academic and campus programs. However behind the scenes and of consequence 

(unbeknownst to many students who have been apt to assume from colleges' glossy 

marketing brochures that students are their institution's primary concern), institutions 

really answer to those accreditation and funding agencies, the "true" lifeblood of higher 

education. In the past these agencies based their accreditation and funding decisions on 

institutions’ generation of student semester credit hours.  Since the 2012/2013 
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academic year, these decisions have been based upon institutions’ ability to generate 

students’ timely degree completion (Texas Higher Education Coordinating Board, 2014; 

SACS-COC, 2014; Texas Woman’s University, 2006, 2014a, 2014b; U.S. Department of 

Education, 2014). 

 The change in the major accreditation and formula funding criteria has had 

actual implications for institutional recruitment and retention efforts, including 

enrollment prediction. It has become no longer sufficient for institutions to simply 

identify predictors that lead to increased student enrollment. Institutions have acquired 

the need to know both how to target and recruit students who are most likely to 

graduate in a timely manner and how to retain those students semester after semester 

through to that degree completion. Satisfaction of timely degree completion goals also 

have turned out to potentially necessitate additional institutional allocations, for 

example, to expand facilities, including parking lots, and to hire more faculty and staff. 

 Institutions have needed to factor in additional considerations for future timely 

degree completion when potential students have had access needs. Such considerations 

not only have become a matter of institutional goodwill but also of federal and state 

mandated accreditation standards.  An institution’s funding and potential financial 

liability have turned out to be potentially affected if the standards are not met. 

Concerns have included the accessibility of the college or university in terms of its 

programs, facilities, and course delivery systems; adequacy of the institution’s services 
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to support individuals with access needs on campus as well as virtually; and potential 

lack of proactive provision of such services. 

    Prior to the decade-long Afghanistan and Iraq Wars (2001-present), college 

applicants and students with access needs could have been an invisible entity, "under 

the radar" on the college campus. Higher-education-applicable civil rights legislation, 

particularly "The Americans with Disabilities Act of 1990" (P.L. 108-336) as amended 

now by The ADA Amendments of 2008, P.L. 110-325 had yet to be enacted or 

enforceable through regulations.  However, as U.S. military personnel have returned 

from service in Iraq and Afghanistan, U.S. colleges and universities have turned out to 

face a changed landscape.  As before in the higher education environment, both civilian 

and military veterans with access needs have continued to receive services 

[accommodations] through the same student services office ["Disability Support 

Services"]. Increased college enrollment of these wars’ military veterans’ has had 

implications for higher education: 1) due to advances in military medicine, many more 

veterans are surviving war injuries that would have been fatal in past wars; 2) due to the 

nature of the Afghanistan and Iraq Wars, many access needs acquired by Post 9/11 

veterans are complex, serious, and lifelong. The signature wounds of these wars have 

been Traumatic Brain Injury, Post-Traumatic Stress, and Polytrauma - all brain-based 

(cognitive) injuries that potentially may affect academic performance (Church, 2009; 

Hayward, 2008; National Council on Disability, 2009; Tanielan & Jaycox, 2008; Warden, 
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2006); 3) many veterans with access needs acquired during their military service, like 

their civilian counterparts, may have chosen not to formally self-disclose (Shay, 1991); 

and 4) many returning veterans have been deemed eligible beneficiaries of the Post-

9/11 G.I. Bill of Rights P.L. 110-252 that provides funding for higher education. In 

addition, numerous institutional and governmental programs have been initiated to 

recruit these veterans to campus (U.S. Department of Veterans Affairs, 2014a, 2014b, 

2014c).  These veterans’ skills and talents, experience, training, technical expertise and 

maturity have shown promise for targeting both recruitment and retention of these 

students through to timely degree completion.  

Significance for College Enrollment Prediction Research 

 This study promoted and expanded the application of Hamner's evidence-based 

college enrollment prediction methodology to the priority population of individuals with 

access needs transitioning to college. Working within the frame of the longitudinal 

NLTS2, this study developed a novel time-stamp mechanism within SAS® programming 

to appropriately associate NLTS2 time-dependent response and predictor variables at 

reported time of college enrollment.  Capturing the consequential element of time so 

intrinsic to educational transition, this mechanism allowed more realistic reflection and 

predictive modeling of college enrollment which has tended to be affected by a 

multitude of circumstances marked by time-conditioned variability.    
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Conclusion 

  In conclusion, higher education has acquired an immediate need for a set of 

evidence-based prediction models able to accurately forecast particularly both 2-year 

and 4-year college enrollment of individuals with access needs: 

• The independent predictor variables inserted into enrollment prediction models 

that generate the numbers that advise administrators where to allocate institutional 

funds must reflect the new "timely degree completion" accreditation and funding 

criterion; 

• In turn, the predictor variables must accurately reflect and account for the 

demographics of the college applicant population targeted for recruitment; and 

• The models must account for selection of independent variables reflective of the 

concerns of individuals with access needs transitioning to college, including the 

population of U.S. military veterans with access needs who appear to yet have been 

adequately considered within the context of college enrollment prediction. 

 Within the NLTS2 sampling frame, this study attempted to construct 2-year and 

4-year college enrollment prediction models inclusive of predictor variables descriptive 

of all individuals with access needs transitioning to college including military veterans, as 

well as of the general U.S. population of individuals transitioning to college. The model 

building process employed the methodology used by Hamner (2002-present: "Hamner 

Model") to accurately predict enrollment at Texas Woman's University. NLTS2 was 
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selected as the sampling frame to build, validate, and test the model as the most 

currently available (2014) comprehensive evidence-based source of stratified random 

sample data, national in scope. NLTS2 admittedly had a more narrow focus on transition 

outcomes of IDEA-served individuals with access needs. Nevertheless, particularly due 

to its comprehensive magnitude (n ≥ 15,000 variables) and large sample size (n ≈ 

12,000), NLTS2 was considered the most usable source from which to draw valid 

inferences with respect to college enrollment prediction for the population of 

individuals with access needs transitioning to (U.S.) two-and-four year institutions. 
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CHAPTER-II 

REVIEW OF THE LITERATURE 

Individuals with Access Needs: Everywhere 

  To recall, the purpose of this study was to extend application of the evidence-

based Hamner Enrollment Prediction Model (Hamner, 2002-present) to forecast the 

enrollment of individuals with access needs transitioning to two and four-year (U.S.) 

colleges, and by definition also  to adulthood. Nonetheless it is useful to review “the big 

picture:” the societal context in which these individuals have lived that has allowed 

engagement in the decision making process whether or not to enroll in college. 

People with access needs reportedly compose approximately 10% of the world’s 

population an estimated 600,000 million people, two- thirds are adults and 80% who 

live in poverty (United Nations, 2008; World Health Organization, 2006): approximately 

18% to 20% of the U.S. population (U.S. Census Bureau, 2006). In 2000 the United States 

was estimated to have 70 million Americans with recognized access needs (Wu & Green, 

2000). The 2005 National Health Interview Survey indicated that more than 30% of 

Americans have reported access needs that affect hearing, vision, or mobility (Adams, 

Dey, & Vickerie, 2007). These statistics also reflect the global realities and consequences 

of the universal aging process itself (Atchley, 2000), by definition which increases access 



24 

 

needs (U.S. Centers for Disease Control and Prevention, 2013; U.S. Department of 

Health and Human Services. Administration on Aging, 2014; World Health Organization, 

2014). Access needs result from not only birth but also accident, illness, lifestyle choice, 

natural disasters (U.S. Federal Emergency Management Agency, 2014), global climate 

change (Gore, 2006), and war and terrorism (Gawande, 2004; Tanielan & Jaycox, 2008; 

U.S. Defense and Veterans Brain Injury Center, 2014; U.S. Department of Defense, 

2014a, 2014b). Advances in science, technology and medicine have reduced infant and 

maternal mortality and the prevalence of parasitic diseases (Pan American Health 

Organization, 2013, p. 22) and have increased survival rates on battlefields, despite 

acquisition of often complex access needs (Bilmes & Stiglitz, 2006; Warden, 2006). In 

terms of “Special Education,” students with access needs are estimated to constitute 

over 20% of all primary and secondary U.S. public school students served under IDEA 

(Newman, Wagner, Cameto, Knokey, & Shaver, 2010).  Nevertheless, this 20% estimate 

may lack a certain usefulness for purposes of estimating the need for college enrollment 

prediction for these individuals. The 20% estimate is not inclusive of students with 

access needs deemed not to be eligible for IDEA services under criteria such as their 

access need[s] sufficiently affecting academic performance. Parents/legal guardians also 

may not choose to enroll their children in Special Education services (for example, 

choosing to homeschool).  A third group of individuals with access needs potentially 

transitioning to college have acquired access needs post-IDEA eligibility, after 



25 

 

mandatory exit from IDEA eligibility upon high school graduation or upon aging out at 

age-22, or for example, due to access needs acquired during military service.   

Statistically, the odds that an individual acquires access needs during his or her 

lifetime are close to 100% (Titchkovsky, 2001). Only 15% of people are born with such 

needs (Davis, 1995, 2000). Access needs are a universal, boundary-free, and globally 

translatable demographic that affect people throughout the world across all other 

classifications of diversity. To quote Linton (1998), “We are everywhere.” Indeed a 

unique feature of access needs among types of diversity classifications is that anyone 

can acquire access needs at any time.  The process of aging, sooner or later, virtually 

ensures that everyone does. Theoretically speaking, the universe of individuals of 

transitioning to college at any one time may actually have and report access needs! 

Individuals with Access Needs and Higher Education 

Individuals with access needs are increasingly seeking opportunities for higher 

education at an estimated postsecondary enrollment rate of as much as 45% (Alverson, 

Naranjo, & Unruh, 2010). Compounding the motivation for this research is the 

intersection of current chronic economic uncertainty (International Monetary Fund, 

October 2013) amidst which colleges "increasingly are being forced to rely on tuition as 

a main source of revenue" (Renfro & Hamner, 2006, p. 7). To ensure a continuous 

stream of tuition-paying enrollees and to comply with institutional effectiveness and 

accreditation agency mandates, postsecondary institutions are prioritizing discovery and 
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application of evidence-based procedures to accurately predict enrollment behaviors 

(Ahluwalia, 2006; p. 5; Davidson, 2005, p. 8-16; DesJardins, 2002; Maltz, Murphy, & 

Hand, 2007, p. 106; U.S. Department of Education. National Center for Education 

Statistics [NCES], 2014). Concomitantly, the demands made upon higher education due 

to increased enrollment rates is degree completion rates rather than Semester Credit 

Hours [SCH] having become the metric that now determines an institution's [particularly 

state] funding as well as accreditation (Texas Higher Education Coordinating Board, 

2014, Southern Association of Colleges and Schools-Commission on Colleges, 2014). 

Applicant recruitment and retention from enrollment through and including graduation 

now are the keys to an institution's sustainability. It no longer is of the greatest 

consequence the number of students entering the portals of an institution and the 

number of courses in which students enroll. Of consequence is student timely degree 

completion: how many regalia-dressed students exit that degree completion door. U.S. 

colleges and universities thus have an even more immediate incentive to access a cross-

institutionally valid and reliable mechanism that operationally formalizes and executes 

accurate enrollment prediction and potential academic success over time: a component 

of ongoing [re]-accreditation-driven recruitment, retention and fiscal sustainability.  

 Increased college enrollment of individuals with access needs in particular does 

not lend itself to being ignorable, Such enrollment has been fueled by over 30 years of 

pre-K-12 U.S. inclusive public education (P.L. 94-142; P.L. 110-325); over 20 years of U.S. 
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civil rights access-need and accessibility standards legislation (The Americans with 

Disabilities Act of 1990 [The ADA],  P.L. 101-336; Section 508, P.L. 105-220 ); an 

increasing number of older adult students (Age > 50+); global aging (United Nations, 

2014); and the Afghanistan and Iraq Wars (2001-present) and the Post 9/11 Veterans 

Educational Assistance Act of 2008 [G.I. Bill of Rights], P.L. 110-252 (Carnevale & 

Desrochers, 2003; Kressley & Huebschmann, 2002; Newman, Wagner, Cameto, Knokey, 

& Shaver, 2010; University of New Hampshire. Institute on Disability, 2013; United 

Nations, 2014; U.S. Bureau of the Census, 2012; U.S. Congress, 2008; U.S. CDC, 2014; 

U.S. Department of Veterans Affairs, 2014). Global aging also may have potential impact 

on college enrollment, projected by the U.S. Census, 2015-2060, Figure 2.1 below. 

 

 

Figure 2.1: 2012 U.S. Census Bureau Projections: U.S. Population, Age 50+, 2015-

2060 
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Secondly, the reality is that like all individuals transitioning to college, individuals 

with access needs are visiting campuses across the nation and inquiring online to 

determine whether or not to apply, and if accepted, whether or not to enroll in a 

particular institution.  Applicants once accepted into an academic program may opt not 

to subsequently enroll or delay enrollment if they believe themselves to be unable to 

complete their course of study. Roksa and Velez (2012, p. 771-774) report that 

"approximately one-third of college entrants today delay entry into higher education by 

at least one year" due to life course transitions such as work, marriage/cohabitation, 

parenthood,  and desire to engage in nontraditional learning experiences. Lack of 

adequate preparation for academic as well as lack of a "clear sense of purpose" and 

"concrete plans" in pursuing an academic degree may also be factors. 

 Especially with the growth of online courses and entire academic programs being 

provided in a totally online environment, inquiry into campus physical accessibility may 

well be often supplanted by inquiry with respect to the accessibility of the population of 

academic courses in which a potential applicant must enroll to achieve degree 

completion.  As noted by Schmetzke (2001), the idea that online distance learning 

represents a transition of higher education being available anytime and anywhere is 

quite accurate but not necessarily to everyone" (Barnard-Brak & Sulak, 2010, p. 81). 

Accessibility of online courses is mandated not only by law under The Americans with 

Disabilities Act (The ADA, P.L. 101-336, 110-325) but also has become a required 
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standard [number 8] that must be met  for online course certification under the national 

distance education Quality Matters program (MarylandOnline, 2014).   

 For their own survival, colleges and universities find themselves needing to rely 

on data driven evidence-based methodology to both plan and actually provide an 

infrastructure not only to guarantee potential  successful student recruitment and 

enrollment but also student retention  through degree completion. 

Individuals With Access Needs: But Where Are "They"? 

  Despite the noteworthy presence of individuals with access needs in society and 

virtually everyone’s eventual membership status in the class, the access variable 

historically has been a missing one in demographic data collection. The U.S. Census 

Bureau (2003) has inquired about people with access needs only since 1990. However, 

recognition of this population as a legally protected class of interest has increased in 

recent years, traceable in part to an accumulation of globally influential civil rights 

activism in the United States during the past 30 to 40 years (Heyer, 2002, 2007).  The 

Agency for Healthcare Research and Quality [AHRQ] has cited a “particular challenge” in 

both lack of data concerning the class and, if the data are present, in the disparate 

methodologies employed across data collection procedures. Indeed, data concerning 

the availability of health care services for this designated priority population are absent 

from the 2007 AHRQ report, though appearing reports from 2009. Despite the 2006 

passage by the United Nations General Assembly (2006) of the “International 
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Convention on the Rights of Persons with Disabilities,” this treaty has yet to be ratified 

by the United States (2014).  

Stigma's Cost and College Enrollment Prediction 

Higher education for individuals with access needs has been promoted as a 

means to improve the lives and socioeconomic status of class members (Miceli, 2008,  

p. 22-23). Nonetheless, transition into college is a difficult stress-filled adaptation 

process for all students and even more so for class members who have inordinately 

been the recipients of bullying victimization (Blake, Lund, Zhou, Kwok, & Benz, 2012; 

Rose, Monda-Amaya, & Espelage,  2011; Wacker, Ransh, & Macy, 2008; Young, Ne-eman, & 

Gelser, 2011). Also of consequence has been the routine disparaging labeling of these 

individuals as "disabled," “impaired," "disturbed" and "those having disorders" (Gouvier 

& Coon, 2002; Herrick, 2011, p. 2-3; Meyer, 2012, p. 1-10; Muller, Shifrer, & Callahan, 

2012). Such negative terminology, embedded in both U.S. entitlement and civil rights 

statutes, have become default identities assumed by individuals with access needs from 

birth through adulthood to meet the threshold of eligibility for services and 

accommodations under these laws. A brief review of the legal entitlement protections 

of the U.S. pre-K through secondary school environment is useful to set the stage for 

discussion of the environment in which adults with access needs, many alumni of the 

U.S. Special Education system, discover themselves upon transitioning to college.   
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 Now that timely degree completion rate has become the primary criterion used 

to evaluate institutions of higher education for funding and accreditation,  student 

attrition rates also have become an even more important independent variable of 

interest in college enrollment and retention prediction models. Focusing in on the cost 

of stigma related to access needs in a study of such students in higher education, 

Kallman (2012) concluded that "the label 'disabled' causes many 'learning disabled' 

students to downplay their disability in order to avoid alienation and isolation. Hence, 

many of the 'learning-disabled' go through years of education without accommodations, 

increasing the likelihood of academic failure. Students who do have accommodations 

are still at risk of failure especially if they lack strong support systems and suffer from 

low expectations. Simply put, dropout rates among 'learning-disabled' students are a 

complex problem. " 

U.S. Special Education: Legal Framework 

 To further understand the crossroads at which people and the subset of 

individuals with access needs transitioning to college find themselves, it is useful to 

examine the legal framework which since 1975 has defined the study and 

institutionalized practices affecting U.S. Special Education, at this writing considered 

legally as encompassing birth to secondary school graduation or in the alternative until 

age 22. “Special” education may be framed within the context of eight laws or revisions 

of those laws. The longitudinal progression of these laws as amended demonstrates a 
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gradual realization that children with access needs should have some expectation of 

being accorded the rights of all children to receive an appropriate free public primary 

and secondary education in an inclusive environment, yet also be assessed in terms of 

achievement that enables transition to adult life including postsecondary education 

opportunities.   

 The legal framework of lifelong "Special Education" and granting of civil rights in 

education to individuals with access needs may be partitioned longitudinally into three 

broad categories: The Start of Expectations, Inclusion in Practice, and Extension of 

Inclusion to Adults and Society (Cohen, 2009; Salvia, Ysseldyke, & Bolt, 2007, p. 49-53): 

A. The Start of Expectations  

1973: Section 504 Rehabilitation Act of 1973, P.L. 93-112, as amended, 29 U.S.C. 

§ 794: "No qualified individual with a disability in the United States shall be excluded 

from, denied the benefits of, or be subjected to discrimination under any program or 

activity that either receives Federal financial assistance or is conducted by any Executive 

agency or the United States Postal Service.” Equal access to programs and services; 

Least Restrictive Environment: Required provision of auxiliary aids for individuals with 

access needs affecting speech, manual, sensory skills. 

1975 EHA: "Education for All Handicapped Children Act" of 1975, P.L. 94-142, in  

1990 renamed ": Individuals with Disabilities Education Act": Right to Free Public 

Appropriate Education [FAPE], Right to be educated in Least Restrictive Environment; 
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Individual Education Plan [IEP] required for each student; Parental right to inspect 

child's school records, challenge placement; Assessment of students in fair and 

nondiscriminatory manner. 

B. Inclusion in Practice 

1986 EHA [IDEA] Amendments to "Education for All Handicapped Children Act" 

Extension: "Education for All Handicapped Children Act" for Preschoolers: required 

Individualized Family Service Plan for each preschool child.  

IDEA 1990: Individuals with Disabilities Education Act of 1990, P.L. 101-476. 

Reauthorization of "Education for All Handicapped Children Act":  two new access need 

eligibility categories: Traumatic Brain Injury, Autism, transition services defined.  

C. Extension of Inclusive Education to Adults and Society 

ADA 1990/1992 Americans with Disabilities Act of 1992 (The ADA P.L. 101-336). 

Based on the terms of Section 504 to achieve uniform national protection for the class 

and reduce litigation under Section 504;  Prohibition of discrimination based on 

"disability"  in employment, services given by state, local governments, places of public 

accommodation, transportation, telecommunication services. 

IDEA 1997. Amendments to Individuals with Disabilities Education Act, P.L.105-

17 

Changes in IEP; participation in state/district-wide assessments mandated; provisions on 

mediation of disputes, discipline of students; Special Education funding restructured 
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No Child Left Behind Act [NCLB] of 2001, P.L. 107-110. [www.ed.gov/nclb/], 

aligned with IDEA 1997, reauthorized the Elementary and Secondary Education Act 

(ESEA), the main federal law affecting education from kindergarten through high 

school. NCLB was designed based on four principles: "accountability for results, more 

choices for parents, greater local control and flexibility, and an emphasis on doing what 

works based on scientific research.”  NCLB required “highly qualified teachers, targeted 

resources to disadvantaged students; state and school district student Annual Yearly 

Progress. 

IDEA 2004 [www.ed.gov/idea] Reauthorization of IDEA,  P.L. 108-446. required 

highly qualified teachers, measurable annual objectives and new approaches to 

determine over-identification of eligible “Special Education” students; also mandated  

Universal Design for Learning (IDEA  §§ 612, 674; Reg. §300.160), Accessible 

instructional materials  (Regs. § 300.172) and Assistive Technology provision (IDEA P.L. 

108-446 §602). Although mandated under IDEA since 1990, transition planning took 

center stage in IDEA 2004. Reflecting an expressed goal of “Special Education” to 

promote self-determination among youth with access needs, as noted in Table 2.1, 

below, IDEA 2004 regulations specifically reiterated the required existence of transition 

services and participation of youth as actively as possible in the process. A number of 

specific NLTS2 instrument items inquired as to school districts' actual compliance with 

these mandates. 
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Table 2.1 

Transition Services in IDEA 2004, P.L. 108-446 

§300.321(b): Transition Services Participants: (1) In accordance with paragraph 
(a)(7) of this section, the public agency must invite a child with a disability to attend 
the child's IEP Team meeting if a purpose of the meeting will be the consideration 
of the postsecondary goals for the child and the transition services needed to assist 
the child in reaching these goals under Sec. 300.320(b)  
(2) If the child does not attend the IEP Team meeting, the public agency must take 
other steps to ensure that the child's preferences and interests are considered. 
(3) To the extent appropriate, with the consent of the parents or a child who has 
reached the age of majority in implementing the requirements of paragraph (b)(1) 
of this section, the public agency must invite a representative of any participating 
agency that is likely to be responsible for providing or paying for transition 
services." (U.S. Department of Education. Building the Legacy: IDEA 2004: 
Regulations: Part 3000/D/300.321/b: Transition services participants. Retrieved 
from http://idea.ed.gov/) National Center on Secondary and Transition (NCSET, 
2014a). 

 

A brief comparison of the entitlement-based evaluation procedures of IDEA and 

civil-rights-based Section 504 in the U.S. pre-K-12 environment, Table 2.2, below, 

foreshadows the potentially unsettling and difficult transition that students served 

under the more formally structured IDEA must make to the less prescribed and 

adversarial civil rights legal environment of The ADA, the applicable statute once youth 

with access needs transition to college (Hamblet, 2014). 

 

 

 

 



36 

 

Table 2.2 

Brief Comparison of IDEA and Section 504 as Applied to Pre-K-12  

IDEA - Entitlement  Section 504 – Civil Rights  

“Requires child be fully and comprehensively 
evaluated by a multidisciplinary team. 
Requires informed and written parental 
consent.  

Evaluation draws on information 
from a variety of sources and is 
documented.  

Requires re-evaluation of child at least once 
every three years, or if conditions warrant a 
reevaluation, or if the child's parent or 
teacher requests a reevaluation.  

Decisions about the child, 
evaluation of data, and placement 
options made by knowledgeable 
individuals.  Decisions do not 
require written consent of the 
parents, only that the parents are 
notified. Requires "periodic" 
reevaluation.  

Independent evaluation at school district's 
expense if parents disagree with first 
evaluation.  

No provisions made for 
independent evaluation at school's 
expense.  

Does not require re-evaluation before a 
significant change in placement.  

Requires reevaluation before a 
significant change in placement. ” 

 

In recent years, U.S. federal education initiatives have placed increased emphasis 

on successful educational transitions for all students for students’ college readiness. The 

growth in P-16 secondary and postsecondary education partnerships has led to 

increased recognition by secondary schools’, and colleges and universities' careful 

consideration to ensure compliance with a set of statutes applicable to higher education 

that may also have companion laws on the state level. 
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Laws Applicable to Higher Education 

Section 504 of the Rehabilitation Act of 1973. as amended, 29 U.S.C. § 794 (also 

applicable in pre-K-12]: “No qualified individual with a disability in the United States 

shall be excluded from, denied the benefits of, or be subjected to discrimination under" 

any program or activity that either receives Federal financial assistance or is conducted 

by any Executive agency or the United States Postal Service” (U.S. Department of 

Justice. Office for Civil Rights. Disability Rights Section, 2006). 

The Americans with Disabilities Act [The ADA]. “prohibits discrimination on the 

basis of disability in employment [Title I], State and local government activities, public 

transportation [Title II], public accommodations, commercial facilities [Title III], and 

telecommunications [Title IV]. It also applies to the United States Congress” (U.S. 

Department of Justice. Office for Civil Rights. Disability Rights Section, 2006 -with slight 

modification of word order). 

2008: ADA Restoration Act (ADA Amendments of 2008 ADAAA), P.L. 110-325, 

42 U.S.C. §12102. Clarification and broadening of definition of "disability." Legislated to 

reduce the complexity of regulations, particularly regarding employment (EEOC) and 

adverse court case coverage-reducing outcomes, particularly with respect to courts' 

interpretations of access need definitions and inability of individuals to prove that they 

have access needs ("disability") under the law; The ADAAA provides that "disability" 

definitions construed in favor of broad coverage" and rejects interpretation of [and 
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overturns rulings of certain] court cases that consider  mitigating factors such as use of 

assistive technology    (Feldblum, Barry & Benfer, 2008). Table 2.3 below outlines 

selected similarities and differences between Section 504 and The A.D.A., both 

applicable to higher education. 

Table 2.3:  

Brief Comparison of Section 504 and the ADA  

Section 504 The ADA - Title II  

"Disability: " A person has a disability if he or she (1) has a physical or mental 
impairment  that substantially limits one or more major life activities  of that 
person; (2) has a record of such an impairment , or (3) is regarded as having such an 
impairment."  
Text: "No otherwise qualified individual with 
a disability in the U.S. … shall, solely by 
reason of his or her disability, be excluded 
from the participation in, be denied the 
benefits of, or be subjected to discrimination 
under any program or activity receiving 
Federal financial assistance." 

Title-II Text: "No qualified individual 
with a disability shall, by reason of 
such a disability, be excluded from 
participation in or be denied the 
benefit of such services, programs, 
or activities of a public entity, or be 
subjected to discrimination by any 
such entity." 

Effect: Prohibits discrimination based on 
"disability” in programs and activities 
operated by recipients of federal funds. 

Title-II Effect: Prohibits 
discrimination based on "disability” 
by public entities whether federal 
assistance received. 

Independent evaluation at school district's 
expense if parents disagree with first 
evaluation.  

No provisions made for 
independent evaluation at school's 
expense.  

Does not require re-evaluation before a 
significant change in placement.  

Requires reevaluation before a 
significant change in placement. ” 

  Note: U.S. Department of Education. Office for Civil Rights, 2012 
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Higher Education Opportunity Act [HEOA] of 2008, P.L. 110-315. reauthorizing 

the Higher Education Act of 1965, as amended: Among its initiatives, HEOA established 

the Advisory Commission on Accessible Instructional Materials in Postsecondary 

Education for Students with Disabilities (U.S. Department of Education, 2013). 

Post 9/11 Veterans Educational Assistance Act of 2008 [G.I. Bill of Rights], P.L. 

110-252 (http://www.gibill.va.gov/benefits/post_911_gibill/index.html). "Provides 

financial support for education and housing to individuals with at least 90 days of 

aggregate service after September 10, 2001, or individuals discharged with a service-

connected disability after 30 days. You must have an honorable discharge to be eligible 

for the Post 9/11 GI Bill."   

Section 508 of the Rehabilitation Act of 1973, as amended 29 U.S.C. § 794d (December 

2001). applicable to U.S. federal government agencies and thus also indirectly to 

institutions of higher education receiving federal funding. Section 508 

(http://www.section508.gov/) a procurement statute, “establishes requirements for 

electronic and information technology developed, maintained, procured, or used by the 

federal government. The law requires accessibility of Federal electronic and information 

technology to people with disabilities, including employees and members of the public.”  

The Stigmatized Social History of Having Access Needs 

 Although access needs have existed since time in memoriam, "Disability Studies" 

as a scholarly academic discipline is only as of this writing about 30 years old (Kudlick, 
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2003, p. 764).  Why does such a paradox exist? The question leads to preliminary 

consideration of the social history and severe stigma and consequences, for example, 

being targets of bullying associated with having access needs (Blake, Lund, Zhou, Kwok, 

& Benz, 2012; Fleischer & Zames, 2011; Herrick, 2011, p. 2-3).  

 Access needs traditionally have been defined in medical terms and by an array of 

uniformly disparaging descriptors (Altman, 2001, p.97-100; Perlow, 2006). Perceptions 

have been cemented, transforming the population into being marginalized, 

depersonalized, misunderstood, misrepresented, and unrepresented mathematically 

null sector of society (Gouvier & Coon, 2002; Perlow, 2006). Despite an estimated 15% 

and 20% U.S. and world prevalence respectively this demographic has been either 

entirely statistically absent (post-1910 until 1970 U.S. Census) or so inconsistently 

reported as to invalidate accurate enumeration and longitudinal analysis (Brault, 2008). 

However the statistical landscape dramatically improved in 2009 with publication of the 

first centralized Internet-based online compilation of U.S. Government statistics 

regarding people with access needs: the Annual Disability Compendium (University of 

New Hampshire. Institute on Disability, 2014).   

 As addressed by Fleischer and Zames (2011, p. 1-5), the social history of 

particularly adults with access needs is riddled with paradoxes:  

 U.S. President Franklin Delano Roosevelt (1882-1945) had polio and used a 

wheelchair, evidencing a most visible access need.  But the memorial that was built to 

javascript:__doLinkPostBack('','ss~~AR%20%22Blake%2C%20Jamilia%20J.%22%7C%7Csl~~rl','');
javascript:__doLinkPostBack('','ss~~AR%20%22Lund%2C%20Emily%20M.%22%7C%7Csl~~rl','');
javascript:__doLinkPostBack('','ss~~AR%20%22Zhou%2C%20Qiong%22%7C%7Csl~~rl','');
javascript:__doLinkPostBack('','ss~~AR%20%22Zhou%2C%20Qiong%22%7C%7Csl~~rl','');
javascript:__doLinkPostBack('','ss~~AR%20%22Benz%2C%20Michael%20R.%22%7C%7Csl~~rl','');
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honor Roosevelt in Washington, D.C., dedicated in 1997, purposely did not depict 

Roosevelt using a wheelchair.  Although Roosevelt did not publicize his access need, 

from 1934 to 1945, the March of Dimes, the funding-raising arm of the National 

Foundation for Infantile Paralysis, held annual Birthday Balls to celebrate President 

Roosevelt's birthday (January 30th), funding which enabled the discovery by 1958 of the 

Salk vaccine that led to the virtual eradication of polio in the U.S.  

 Parents have played perhaps naturally a most crucial role in advocating and 

galvanizing support for the civil rights of their own children with access needs. The  very 

first such organized advocacy group regional or national in scope was United Cerebral 

Palsy [UCP] started in March 1946 with a parent's advertisement in the New York Herald 

Tribune looking for "similarly situated" parents to join together to contact physicians 

about  "the inadequacy of services for their children."  Both the National Easter Seal 

Society (originally named in 1922 the "National Society for Crippled Children") and The 

ARC, originating in 1949 as the "New York Association for Help of Retarded Children 

(AHRC)" were founded as parent support and advocacy groups. Many groups such as the 

Muscular Dystrophy Association arose to seek cures for or prevention of specific access 

need conditions, although funds collected via the telethons have not necessarily been 

spent on research:  

"Emphasizing children proved to be an effective way of raising funds. The poster 

child was probably inspired by the 'exploitation of touching photographs of 
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crippled children,' used as early as 1933. The child selected for the year to 

represent the organization of a particular disability was always physically 

appealing, a symbol of vulnerability evoking sympathy. One unstated, though 

erroneous, message communicated was that disability was somehow limited to 

children" (Fleischer and Zames, 2011, p. 8-11). 

 The poster child and telethon marketing and public relations campaigns did an 

excellent job in cementing in the U.S. psyche that access needs are a strictly childhood 

problem: either children were cured of their access issues upon reaching adulthood or 

in the alternative  died before reaching adulthood.   

 So by definition adults with access needs were framed as not being supposed to 

exist. Those who somehow "escaped" into adulthood were not considered to have a 

right to participate in society and were hidden within families and institutions and even 

allowed to die through discontinuation of life support.  An independent life and seeking 

such a life were not expectations.   

 This perception of nonexistence also facilitated internalization of nonexistence 

as a self-identity among adults with access needs. This self-fulfilling prophecy (Merton, 

1957) was exemplified in the early 20th century by the anonymous 1911 publication of 

an autobiographical essay "The Handicapped - By One of Them,"  by intellectual 

Randolph Bourne (1886-1918) that "placed his psychological struggle to achieve 'self-

respect' within the context of a society that [devalued] him because of his disability. "  
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 Nonetheless, a problem emerged in perpetuation of this myth of nonexistence. 

With advances in medicine and technology, more adults with access needs, including 

military veterans who increasingly survived battlefield wounds (Warden, 2006), actually 

did live into adulthood.  

 In the early 20th century, eugenics became the solution to this dilemma of 

people with access needs’ proliferation: both in polemics (McMahan, 2005), in state 

laws (Kaelber, 2012) and in U.S. Supreme Court decisions such as Buck v. Bell, 247 U.S. 

2000 (U.S. 1927). Between 1934 and 1945 there were approximately 350,000 mandated 

compulsory sterilizations of individuals with access needs in the United States (Fleischer 

& Zames, 2011, p.11): a precursor to the Holocaust (1939-1945) for which class 

members were among Hitler's first victims (U.S. Holocaust Museum, 2014). Even at the 

time of this writing, 2014, the United States has yet to ratify the United Nations' 

Convention on the Rights of Persons with Disabilities, adopted on December 13, 2006 

(United Nations, 2014a, 2014b; U.S. Senate failure to ratify on December 4, 2012: 

National Council on Disability, 2012). This Convention, based on the U.S.'s own 

Americans with Disabilities Act of 1990 (2014, speaks directly in "Article 15: Freedom 

from Torture or Cruel, Inhuman or Degrading Punishment" to the issue of forced 

sterilization:  "In particular, no one shall be subjected without his or her free consent to 

medical or scientific experimentation."  
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 In the first half of the 20th century in the midst of a flourishing Eugenics 

Movement and children with access needs being depicted as helpless pitiful objects, 

public education was virtually inaccessible to these children.  As many as 1 million 

children with access needs across the U.S. were denied a public education even as 

recently as the 1960's.  Nevertheless parents and fellow advocates drew inspiration 

from the 14th Amendment equal protection achievements of ethnic minorities during 

the Civil Rights Movement of that era.   

 Parents' persistence led to two victories in the courts: a consent decree in the 

U.S. District Court in PARC [Pennsylvania Association for Retarded Citizens] v. 

Commonwealth of Pennsylvania,  334 F. Supp. 1257 (E.D. Pa. 1971)  and in Mills v. Board 

of Education of the District of Columbia, 348 F. Supp. 866  (D.C. 1972). These landmark 

cases ruled that "every school-age child was entitled to a free public education 

regardless of the nature or severity of the individual's disability" and established 

principles that set the stage for procedures for formulating Individualized Education 

Plans [IEPs] that turned into provisions of "The Developmental Disabilities and Bill of 

Rights Act of 2000," P.L. 106-402 [The "DD Act"], and the "Education for All Handicapped 

Children Act of 1975 (2014),  P.L 94-142.  

 The "DD Act" established a network of services and supports for "individuals with 

developmental disabilities" and their families including the Association of University 

Centers on Disability [AUCD] (AUCD, 2014; National Council on Disability, 2011).  



45 

 

 In addition to formalizing IEP procedures, IDEA of 1975 sought to integrate 

children with access needs into mainstream classrooms: the beginning of the movement 

of inclusion. The law also reflected the impact of the Civil Rights Movement in stating 

that "states must establish procedures to assure that the testing and evaluation 

materials and procedures used to evaluate and place children with access needs are not 

racially or culturally discriminatory" (Fleischer & Zames, 2011, p. 184-186). Over the 

years, various legal changes added to refinement of IDEA that established principles of 

"Least Restrictive Environment," sensitivity to cultural differences, and the benefits of 

an inclusive classroom for all children.    

 Inclusive environments also became differentiated to account for the broad 

diversity of access needs represented among students. However, a confluence of three 

variables lurked in the background: 1)  sufficiency of funding for the legally-mandated 

IDEA and Section 504 services; 2) academic achievement of the IDEA-served children; 

and 3) the children grew up, entered secondary school, and became ready to transition 

to adulthood, including transition to postsecondary education, particularly 2-year and 4-

year institutions of higher education. 

The Changing Landscape: Section 508 Accessibility Standards (2001), IDEA 2004, 

Universal Design and Universal Design for Learning 

 During the decade of the NLTS2 study, 2000-2010, certain events changed even 

subtly the social and educational landscape and opportunities for adults with access 
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needs. Signaling a new awareness of the disparities faced by the class, the U.S. Census 

Bureau (2010a, 2010b) significantly changed access-need survey questions in its 2008 

American Community Survey [ACS] (Brault, 2008; Brault, Stern, & Raglin, 2007, p. 2-5).  

In its 2009 National Healthcare Disparities Report, the U.S. Agency for Healthcare 

Research and Quality [AHRQ] designated people-with-access-needs as a “Priority 

Population” (AHRQ, 2010). 

Institutions have increasingly faced a dilemma.  Planning as well as actual 

establishment and implementation of an infrastructure to account for increased student 

enrollment not only requires funding but also an investment of time, particularly when 

the new cohort of students has needs that the institutions have never before 

accommodated.  Complicating this dilemma is that the infrastructure must be 

constructed and paid for in order to obtain necessary accreditations and prior to 

student enrollment, all during a time of great fiscal constraints.   One strategy that 

demonstrates the benefits of resource sharing and collaboration is the initiation and 

expansion across states of P-16 initiatives, U.S. Department of Education-supported 

partnerships among primary, secondary, and postsecondary institutions (Van de Water 

& Rainwater, 2001). Another useful strategy, as guided by Section 508 of the 

Rehabilitation Act, is within institutions to inaugurate Universal Design and Universal 

Design for Learning initiatives.  
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Section 508 of the Rehabilitation Act of 1973 (2001), as Amended 29 U.S.C. § 794d  

 The U.S. federal government, via its independent agency the U.S. Access Board 

has played an important role in creating a culture of accessibility in the United States 

using its own purchasing power, being the largest procurer of goods in the nation. In 

2001, Section 508 was enacted into law.  Legal standards for electronic and information 

technology were adopted that in effect mandated that, with certain exceptions that all 

federal agencies must be accessible in their development, maintenance, provision, and 

purchase of goods and services (U.S. Access Board, 2014). The stated purpose of the law 

was to ensure accessibility for Federal employees and members of the public who use 

the electronic information and data of the Federal Government. In effect, particularly 

with the proliferation of information technology, because virtually everyone uses this 

technology, accessibility has become a de-facto standard across the nation, including in 

higher education.  State [web] accessibility laws such as the one in Texas (Texas 

Administrative Code, Chapters 206 and 213) have been modeled on and have cited 

compliance with the federal Section 508 Accessibility Standards.  

Universal Design (UD) and Universal Design for Learning (UDL) 

 A productive set of strategies originating in the field of architecture and 

embedded in IDEA 2004, P.L. 108-446 and subsequent legislation, and from which 

Section 508 emanated,  are the principles of Universal Design [UD] and its application in 

education: Universal Design for Learning [UDL]. UD and UDL are companion “access-for-
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all” strategies in which the focus is changing or adapting the environment to match the 

inherent diversity and uniqueness of individuals. 

Universal Design (UD) and Universal Design for Learning (UDL) 

Universal design (UD). Universal design is "the design of products and 

environments to be usable by all people, to the greatest extent possible, without the 

need for adaptation or specialized design … The intent of universal design is to simplify 

life for everyone by making products, communications, and the built environment more 

usable by as many people as possible at little or no extra cost. Universal design benefits 

people of all ages and abilities.”  The seven major principles of Universal design are: 1) 

Equitable Use,  

2) Flexibility in use, 3) Simple and intuitive use, 4) Perceptible Information, 5) Tolerance 

for Error, 6) Low Physical Effort, and 7) Size and Space for Approach and Use (North 

Carolina State University. Center for Universal Design, 1997, 2014.) 

 Universal design for learning (UDL). Universal Design for Learning (UDL) is 

universal design’s application to the design and delivery of educational curricula, based 

upon the above seven UD principles and upon the latest evidence-based scientific 

developments in brain research (CAST, 2014; Thompson, Johnstone & Thurlow, 2002). 

UDL recognizes the inherent uniqueness of individuals: “One of the clearest and most 

important revelations stemming from brain research is that there are no ‘regular’ 

students” (Rose & Meyer, 2002). In alignment with the U.S. Department of Education 
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institutional effectiveness and fiscal accountability mandates of No Child Left Behind 

(P.L. 107-110; U.S. Department of Education, 2014), application of UDL “to the extent 

possible” is the law for Pre-K-12 U.S. public education (IDEA 2004, P.L. 108-446; U.S. 

Department of Education, 2014). Higher education, with increased enrollment of 

children, now adults, schooled under inclusion (IDEA 2004), also has embraced 

institutional effectiveness and accountability mandates focused on accessibility (U.S. 

Department of Education, 2006, 2008b; NCES, 2006). 

 “UDL principles help educators customize their teaching for individual differences 

and account for students’ different learning styles by providing: 

 Multiple means of representation to give learners various ways of acquiring 

information and knowledge; 

 Multiple means of expression to provide learners alternatives for demonstrating 

what they know; and 

 Multiple means of engagement to tap into learners' interests, challenge them 

appropriately, and motivate them to learn” (CAST, 2014). 

Digital materials have the same content as print-formatted documents and are 

readily reproducible in multiple formats. In a universally designed online learning 

environment with built-in flexibility and adaptation to different learning styles, “the 

structured environment is created to be equally accessible by all users, regardless of 

experience level or physical ability” (Hesse & Shneiderman, 2007). Audio components 
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are captioned, audio description is provided for visual components, mouse navigation 

has keyboard equivalents, all Web-based images have meaningful text equivalents, 

timed components can be turned off, text size, font, and font style all are adjustable, 

and animation, if any, is minimal with a low blinking rate. Examples of UDL multimodal 

applications include digital materials with the same content as print versions but being 

digital may be readily reproducible in Braille, voice, and text-based descriptions of 

images. Pages may be turned and background information and definitions accessible 

with click of switch.  Text may be read aloud automatically (Marfilius & Fonner, 2002; 

Pisha & Stahl, 2005). 

Current initiatives that demonstrate UD and UDL in action include: 

1) The National Instructional Materials Accessibility Standard (NIMAS), a set of 

technical specifications, is mandated under IDEA 2004 for Pre-K-12 instructional 

materials, including textbooks (U.S. Department of Education, 2014). NIMAS allows for 

production of multiple student-ready versions in various formats from the same original 

digital publisher source file (CAST, NIMAS Development and Technical Assistance 

Center, 2014; Pisha & Stahl, 2005). 

2) The Digital Accessible Information System (DAISY) Consortium (2014) has 

created an open, nonproprietary, accessible multimedia standard to produce digital 

talking books that are independent of the distribution medium and so compatible with 

evolving technology (Pisha & Stahl, 2005). 
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3) The general consumer marketplace has adopted and has benefited from 

numerous products originally invented and designed as access-enabling assistive 

technology for people with access needs: products such as e-mail, voice recognition, 

captioning, and text to speech and global positioning systems (for example, now 

standard equipment in vehicles) (Williams, 2000). 

Veterans with Access Needs 

 Military veterans with access needs – “Wounded Warriors” - have appeared to 

have served as a major positive influence in achievement of civil rights for all people 

reporting access needs, particularly adults.  These veterans have validated the reality 

that indeed adults actually do have access needs. These veterans’ existence and their 

honored recognition within American culture as having served the nation have been the 

impetus for programs, services, and importantly medical and technological research 

expanded to the civilian population.   

"[T]he general public accepted rehabilitation and inclusion into the mainstream for 

disabled veterans of the two world wars more readily than for civilians with disabilities… 

[Thus] disabled veterans were the first [among adults with access needs] to make 

progress in social integration. A question became self-evident. If veterans could be 

successful as students, employers and employees, husbands and fathers, community 

leaders and neighbors, why couldn't civilians? In addition, a few disabled veterans’ 

organizations, breaking with many of their colleagues, recognized that their political 
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influence would be enhanced if they joined with civilians with similar disabilities. All 

people-veterans and civilians-with spinal cord injuries resulting from battle, accident, or 

illness share the need for accessible transportation and a barrier-free environment. 

Disabled veterans, although more readily included in mainstream society, also 

discovered lack of immunity from the same kind of discrimination as civilians with 

disabilities” (Fleischer & Zames, 2011, p. 170). Readers are referred to Fleischer and 

Zames (2011) for a comprehensive review about veterans with access needs. 

 NLTS2 (2000-2010) inquired about youth interest and enlistment in military 

service throughout the waves of data. Since 2010, due to the many veterans returning 

from the wars in Iraq and Afghanistan, and the new G.I. Bill of Rights, these variables are 

now commonly asked inquiries on college applications.  

College Enrollment Prediction: Individuals with Access Needs 

 The above literature review provided a snapshot of the world and reality in 

which individuals with access needs exist and transition to adulthood and make 

decisions such as college enrollment. Enrollment prediction with respect to individuals 

with access needs transitioning to college is a novel endeavor (Kovačić, 2010; Ponticelli 

& Russ-Eft, 2009; Test, Mazzotti, Fpwler, Kortering, & Kohler, 2009), expanding 

traditional exploration of well-occupied often categorical demographic variables found 

on admission applications and standardized tests (Morris, 2009, p. 1-2). Researchers 

have extended inquiry to predicting this population’s successful 2-year and 4-year 
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college graduation. For example, Pingrey-O’Neill, Markward, and French (2012) 

developed a pair of such models (n = 1289) that featured gender, age, access need type 

and accommodation services predictor variables. These variables potentially also could 

be found in college enrollment models. Among procedures frequently applied to 

enrollment prediction have been multiple and polychotomous logistic regression, 

econometric and persistence models, discrete time hazard, discriminant analysis, and 

survival [ratio] analysis (Ahluwalia, 2006, p. 5-6; Brooks, 2006; Carlin & Louis, 2009, p. 

343-346; Goenner & Pauls, 2006; Ingram, 2008; Obarse, 2009, p. 6-8; Peoples-McAfee, 

2008, p. 7-11). Chi-Squared analysis is helpful in building logistic models. The procedure 

facilitates appropriate selection of categorical predictor variables, such as access-need 

and veteran-status in this research, that contribute to potentially-observed patterns of 

the dichotomous categorical enrollment behavior response-variable (Hamner, 2014; 

Stokes, Davis, & Koch, 2001).  Hicks and Knollman’s 2014 review of the statistical 

procedures used for secondary NLTS2 data analyses (n = 39, published 2003-2012 in 

refereed scholarly journals) also revealed a prevalence for logistic regression. 

In advance of NLTS2 analysis, a SAS-based pilot simulation was conducted that 

merged public-domain Texas Higher Education Opportunity Project [THEOP] large-

sample (n > 15,000) datasets (Princeton University, 2010) with newly-created access-

need variables (Perlow, 2010). Nevertheless, the aim of this study utilizing the NLTS2 

sample frame was to build separate prediction models for current 2-year and 4-year 
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college enrollment variables and to test the effectiveness of the modeling via cross-

validation. Cross-validation grades, if you will, a sample-based statistical model’s ability 

to generate accurate or valid inferences about the sample’s population parameters 

(Nunnally, 1978, p. 88; Hamner, 2014). Cross-validation of sample data operationally 

partitions these data into training and validation subsets to replicate results across 

subsamples. The procedure is particularly essential where “the goal is to use the [model] 

equation to predict outcomes for individuals not in the sample used in the analysis” 

(Osborne, 2000). Among cross-validation techniques are data-splitting, and re-use 

(jackknife, bootstrap), k-fold, and simultaneous methods (Alqallaf & Gustafson, 2001; 

Claudy, 1978; Cooil, Winer, & Rados, 1987; Efron & Gong, 1983; Herzberg, 1967; Mosier, 

1951; Pedhazur, 1997; Sheskin, 1997; Wherry, 1951).   

Conclusion 

 This chapter reviewed the literature, providing a snapshot of the world and 

reality in which individuals with access needs exist and transition to adulthood and 

make decisions such as college enrollment. Supplemented by an overview of college 

enrollment prediction, this review sets the stage for the next chapter. Chapter-3 

discusses the methodology used in the analysis of the complete (Waves 1-5) National 

Longitudinal Transition Study-2 [NLTS2] to develop the themes and variables used to 

construct the pair of models that were designed to predict enrollment of individuals 

with access needs enrolling in two and four year (U.S.) colleges. 
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CHAPTER III 

METHODOLOGY 

Introduction 

 This study used the sampling frame of the decade-long U.S. Department of 

Education’s National Longitudinal Transition Study-2 [NLTS2] data set waves 1-5 (2000-

2012). Using this sampling frame inherently defined the population of interest to include 

individuals with access needs transitioning to adulthood, and in particular transitioning to 

college.  Consequently, an important prelude to this exploration will be a statement in 

this chapter on human participant protections, explication of the rationales for using 

NLTS2 as a valuable source to help explain the college enrollment behavior of our target 

population.  We also will discuss the data exploration process required to establish a 

logical sequence of procedures that effectively helped us navigate the enormity of the 

multi-file NLTS2 database. In particular, the exploratory process was facilitated by the 

development of themes such as demographic indicators, financial independence and 

others which allowed the filtering of the over 15,000 NLTS2 variables into a more 

manageable conceptual framework.  This expanded conceptualization was thought to 

help build a bridge to possible types of thematic explanatory variables relevant to
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individuals with access needs transitioning to college. In addition this chapter will discuss 

innovative aspects of this research, including a novel “time stamp” methodology. This 

particular methodology facilitated exploratory analysis across Waves 1 to 5 and took 

advantage of the reality of the time-dependent nature of two-year and four-year college 

enrollment outcomes and many of the associated time-dependent predictor or 

explanatory variables.   

Finally, this chapter explored the bivariate relationship between the independent 

and dependent variables, typically through chi-squared analysis because of the qualitative 

nature of most variables.   Exploratory analysis of the association between the 

independent and dependent variables facilitated selection of sets of potential explanatory 

variables used to build our predictive pair of models which will be discussed in Chapter-4.  

The impact that missing data had on the variable selection process also was examined, 

particularly due to the consequential disappointing inability to include variables of 

particular interest and relevance in the models.  

Preliminary Step: Protection of Human Participants 

 As in all research, in this study assurance of ethical standards particularly related 

to protection of human participants was an important prerequisite to beginning the data 

exploration process. The complete NLTS2 dataset analyzed for this study notably was in 

its construction designed to maintain the highest ethical standards with respect to the 

privacy and confidentiality of participants.  The NLTS2 data were made available to the 



57 

 

researcher under an approved restricted use license between the Institute of Education 

Sciences [IES] and the university. Prior to that time, IES de-identified all data and 

removed variables from the complete database that could potentially lead to 

participant, school and/or workplace identification. The license agreement required use 

of the data solely by a maximum of seven licensees approved by the U.S. Department of 

Education's IES Security Office under comprehensive usage and data security guidelines 

that strictly controlled access to the data. This license was received also upon prior 

approval of human participants’ protections for the research by the Texas Woman's 

University Institutional Review Board [IRB]-Denton Campus (Exempt Review, September 

15, 2010, reauthorized on July 10, 2013; see Appendix-A).  

NLTS2 Restricted Use Data Waves 1-5  

In the case of NLTS2, collected 2001-09; updated December 2012, the population 

of interest was defined as secondary school youth who due to access needs that to a 

sufficient degree affected academic performance at some point in their high school 

career received "Special Education" services under The Individuals with Disabilities 

Education Act [IDEA], as amended.  According to NLTS2 documentation, NLTS2 involved 

“...a large, nationally representative sample of students receiving special education who 

were ages 13 through 16 and in at least 7th grade on December 1, 2000. The oldest 

youth participant was 26 [25] at the time of final data collection. Statistical summaries 

generated from NLTS2 generalized to students receiving special education nationally in 
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this age group, to each of the 12 federal special education disability categories, and to 

each single-year age cohort” (U.S. Department of Education, IES. NCSER, 2013). To 

obtain this sample, NLTS2 survey instruments used three main data collection 

components: (1) telephone interviews with parents (or guardians) and youth who were 

deemed capable of completing a telephone interview; (2) direct assessments and in-

person interviews with the youth while in secondary school; and (3) school data 

collected from the youth participants' secondary school principals and general 

education teachers. School data inquiries encompassed school characteristics, school 

programs, individualized academic programs of the youth, and youth transcript data 

collected across the five waves.  

  NLTS2 sought to build on the experience of relevant prior studies in examining 

adult outcomes in its conceptual framework and instrument design (U.S. Department of 

Education. Institute of Education Sciences. National Center for Special Education 

Research, 2014). Accordingly, NLTS2 was based on, integrated with, and linked to other 

U.S. educational longitudinal studies focused on outcomes of youth with access needs, 

including the 6-year Special Education Elementary Longitudinal Study [SEELS; SRI 

International, 2000-2006), that examined youth with access needs' transition from 

elementary to middle school. NLTS2 served as a sequel to the first National Longitudinal 

Transition Study (NLTS; U.S. Department of Education. OSEP, 1985-1993). NLTS2 

instruments included items gleaned from other national databases whose population of 

http://www.sri.com/policy/cehs/dispolicy/nlts.html
http://www.sri.com/policy/cehs/dispolicy/nlts.html
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interest was the general youth population. This alignment enabled construction and 

reporting (although not predictive analysis) of various trends, including a comparison 

between postsecondary outcomes of NLTS2 youth and their same-age peers in the 

general population. To obtain this representative sample the NLTS2 sampling design was 

stratified by Local Education Agencies (LEAs). Outside national databases and directors 

of “Special Education” programs were consulted. Analysis of the LEA and access need 

stratification methods did not evidence concern for potential bias (Javitz & Wagner, 

2003, 2006). The final sample size (n) of youth participants for Waves 1-5 across data 

files (2001-2009), as rounded to or up to the nearest ten, was approximately n = 11,270 

youth of whom approximately  n = 9,090 had transcript data. In compliance with U.S. 

Department of Education requirements, NLTS2 sample sizes are rounded to or up to or 

up to the nearest ten. Table 3.1 below summarizes the NLTS2 instruments, their topical 

scope, to whom each was administered, and the time frame (wave) during which data 

were collected (http://www.nlts2.org; U.S. Department of Education, 2014). For 

example, the table shows that Student Assessments analyzed in NLTS2 were 

administered to youth either in 2002 or 2004 whereas parents were interviewed during 

Waves 1-5, 2001-2009 and Youth were interviewed only during Waves 2-5, 2003-2009.  
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Table 3.1 
 NLTS2 Instruments and Time Line of NLTS2 Data Collection: Youth Participants Analyzed, Waves 1-5 
Instruments  
 (unweighted sample sizes rounded to or up to the nearest ten) 

Wave-1 
2001-02 

Wave-2 
2003-04 

Wave-3 
2005 

Wave-4 
2007 

Wave-5 
2009 

Parent/Youth Phone Interview and/or Mail Survey: “Telephone interviews with parents/guardians 
focus on youth and family characteristics, non-school activities, satisfaction with school programs, 
activities after high school. Mail questionnaires administered to parents who could not be reached by 
phone. Youth able to answer for themselves asked to complete telephone interview or mail 
questionnaire…” 

2001 
Parents 
Only 
n = 9,230 

2003 
Parents 
Youth 
n = 6,860 

2005 
Parents 
and 
Youth 
n= 5,660 

2007 
Parents 
and 
Youth 
n= 5,580 

2009 
Parents 
and 
Youth 
n = 5,320 

Student Assessment* [1-assessment/youth participant, age 16 or 18]; Direct Assessment: Woodcock-
Johnson III subtests: Math Problems, Calculations, Science, Social Studies, Reading Comprehension, 
Synonyms/Antonyms; Alternative Assessment: Scale of Independent Behavior-Revised (SIB-R): 
students who could not answer tests in English, Spanish, Braille, large print, follow directions, answer 
questions; Focus on Self-concept, determination: motor skills, social interaction, communication skills, 
personal, community living skills. 4 clusters combined into overall scale of "broad independence." 

2002 
Direct: 
n = 5,240 
Alternate: 
n = 1,050 
 

2004 
Direct: 
n = 5,240 
Alternate: 
n = 1,050 
 

   

School Characteristics Survey: “School staff person could report on school characteristics, policies 
(often principal): provided school-level context for classroom-level data collected in other surveys.” 
Covered school policies about Special Education and transition services. 

2002 
n = 7,600     

School Program Survey:  School Staff, often special educator deemed most knowledgeable about 
overall school program for each individual student particularly special education support services, 
programs including transition, special education practices for students 

2002 
n = 5,640 

2004 
n = 4.080    

General Education Teacher Survey: teacher of academic first class in week:  report on class, instruction 
used with specific individual students in class and with class as whole 

2002 
n = 2,590 

2004 
n=1,740    

Transcripts: course-taking patterns, grades, attendance; n2_Trans_Overall:  n = 8,210 - 1 per student; 
n2_Trans_ByYear: n = 31,740 multiple records, 1/school year; n2_Trans_ByCourse:  n = 339,610 
multiple records, 1/school year; n2_Trans_ByGrade:n = 28,730 multiple records, 1/school year; 
n2_Trans_Summary:  n = 6,760  1 per student 

2002 2003 2005 2007 2009 

Note: n = 11,270 
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NLTS2 and SAS® Software Usage Rationale for this Study 

The NLTS2 was considered the most current if not only sufficiently 

comprehensive evidence-based database targeting the population of interest for this 

study: individuals with access needs transitioning to college. The NLTS2 research design 

aimed to generalize findings to IDEA-served youth with access needs in secondary 

schools across the U.S.  The study employed randomization stratified by Local Education 

Agency and access need groups in particular to obtain its sample. Weighting and 

weighted standard errors were used to account for the varied prevalence of access 

needs in the U.S. population, for example, learning differences having as great as 50% 

and Deaf-Blindness having less than 1% prevalence in the U.S. population of youth ages 

13-18 (Cameto, Wagner, Newman, Blackorby, & Javitz, 2000, p. 4).   For example, to 

account for the low frequency of youth with Deaf-Blindness in U.S. public schools in the 

original random selection of NLTS2 participating Local Education Agencies, all 77 schools 

for youth with Deaf-Blindness were invited to participate.   

However, weighting may not have been able to compensate for certain issues in 

the NLTS2 survey design that may have had a potential effect on external validity, 

namely non-response, as well as response and wording effect bias. As for non-response, 

as stated in the NLTS2 Training Module-1 transcript (U.S. Department of Education. IES. 

NCSER, 2012): “[t]he [telephone] interviews were lengthy," specifically 45-60 minutes, 

and utilized Computer Assisted Telephone Interviewing [CATI] which may or may not 
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have been accessible for participants given the length of the interview and particularly 

for participants with communication, coordination, and/or mobility issues. Eliciting 

potential respondent confusion, certain inquiries within a certain survey were identical 

except for subtle differences in time frame.  For example: "Has the youth ever received 

Social Security Insurance [SSI]?"  "Did the youth have SSI in the past 2 years?" "Does the 

youth currently receive SSI?"   

Regarding response and wording effect bias, NLTS2 appeared to favor or display 

a certain preference for parent or guardian-sourced responses, despite a claim to have 

“focused on the experiences, the services, and the achievements of individual youths” 

(U.S. Department of Education. NCSER, 2012; see also Table 3.1 above).This parental 

preference was perceived in: 

1) Interviewing of youth participants only during Waves 2-5 (2003-2009) accompanied 

by instrument and survey item wording changes between Wave-1 and Wave-2; 

2) Youth not being asked to define their own Access-Need-Type(s); 

3) Lack of accessible survey instrument formats other than mail surveys; 

4) Abridged versions being offered to non-respondents to full surveys;  

5) Ambiguity and lack of specificity in wording of responses to certain survey items;   

6) Parents/guardians serving as gatekeepers to the youth in determining whether the 

youth were permitted to be interviewed, were interviewed via the standard CATI 
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approach or mailed an abridged printed version, or were ever actually given the surveys 

to complete, and if so, given to the youth to complete independently; and 

7) Parent/Guardian consistent participation in all 5 waves, rather than that of youth 

(interviewed only in Waves 2-5) was the criterion for inclusion of youth participant data 

from all data sources in the final NLTS2 sample.  

 Choice of software to use in conjunction with NLTS2 exploration, analysis, and 

model building also was of consequence. Data analysis for this study employed SAS® 

software (Allison & SAS Institute, 1999; SAS Institute, version 9.3, 2014), the same 

software used by SRI International (www.sri.org/) to develop and construct the NLTS2 

original databases. Under the U.S. Department of Education Institute for Education 

Sciences [IES] Restricted Use License Agreement, NLTS2 data files were received and 

imported into SAS software.  A set of original SAS-coded computer programs designed 

during the research process served as the sole instrument.  SAS, for which the researcher 

was an experienced user also in using large datasets, was chosen especially for its 

sophisticated analytic capabilities such as SAS PROC PLAN, PROC SURVEYSELECT, PROC 

LOGISTIC, PROC SURVEYLOGISTIC, and PROC SURVEYFREQ particularly useful with 

respect to large datasets and survey data such as NLTS2. Unlike in other non- SAS-based 

studies analyzing NLTS2 data, in this research, SAS enabled construction of arrays that 

associated independent predictor values to dependent enrollment values at appropriate 

times (i.e. waves). A more thorough discussion of this “time-stamping” of variable 
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values is forthcoming.  An additional factor necessitating use of both the IES restricted-

use-license process and SAS formatted data files was that the NLTS2 public website 

(http://www.nlts2.org) provided access to the data only in tabular output format from a 

menu-driven database. This public database was designed to be searchable by only a 

limited number of variables.   

Mathematical Representation of Dependent and Independent Variables 

 As previously discussed, the dependent variable of interest in this research was 

defined as the dichotomous variable of college enrollment, particularly in U.S.-based 2-

year and 4-year institutions and by individuals with access needs.  Notationally we will 

let 2ky represent the enrollment outcome of individuals with access needs who enrolled 

in a 2-year (U.S.) college. In this notation, k represents an index of an individual with 

access needs from the sample, denoted as { }, , , , 21 2 3= S n  where 2n  is the sample 

size of individuals with access needs potentially entering into a 2-year college.  Thus, if 

an individual with access needs k from S , mathematically written as ∈k S , does not 

enroll in a 2-year (U.S.) college then 2 0=ky . Otherwise, if the individual does enroll in a 

2-year (U.S.) college, then 2ky = 1 .  More formally we defined 2ky  by 

 

2

0 if individual with access needs does not enroll in 2-year college
1 if individual with access needs enrolls in 2-year college             


= 
k

y  (4.1) 
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Similarly 4ky  was defined to represent the enrollment outcome of individuals 

with access needs who enrolled in a 4-year (U.S.) college. In this notation, k was 

deemed to represent an index of an individual with access needs from the sample, 

denoted by { }, , , , 41 2 3= S n where 4n is the sample size of individuals with access 

needs potentially entering into a 4-year college.   

Using similar logic as before, 4ky  was defined as 

  

4

0 if individual with access needs does not enroll in 4-year college
1 if individual with access needs enrolls in 4-year college             


= 
k

y  (4.2) 

 
Nevertheless, it also was realized that enrollment in a 2-year and 4-year college 

may take place simultaneously as well as simultaneously within a time frame such as a 

2-year NLTS2 wave.  Although this study builds separate models for each type of college 

enrollment as defined in Equations 3.1 and 3.2, some studies may find it useful to jointly 

analyze both types of enrollment as one outcome denoted by ky .  

For simplicity the dependent variable ky  was generically defined as  

 
0 if individual with access needs does not enroll in 2 or 4-year college
1 if individual with access needs enrolls in 2 or 4-year college             


= 
k

y  (4.3) 

 
In future discussion Equation 3.3 will be used in an appropriate context with respect to 

analyzing enrollment in either a 2-year or 4-year college.  
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Upon defining the dependent variables, the next step was to associate a set of 

independent variables to the dependent variables denoted by Equations 3.1 and 3.2. 

Mathematically, for each NLTS2 youth participant ∈k S  there is a set of p independent 

variables to be identified as explanatory of the response variable (Ingram, 2008, p. 12-

13, 16). This set of explanatory (i.e. independent) variables was notationally denoted as    

 
 { }1 2, ,...,=k k k pkx x xx  (4.4) 

 
Theme and Variable Development 

NLTS2 data were explored in order to find this set of independent variables, 

Equation 3.4, to associate with the dependent variables, Equation 3.1 and Equation 3.2. 

Evident from Table 3.1 above, NLTS2 was particularly complex and massive (n = 11,270, 

Waves 1-5), with over 15,000 variables collected in 21 different data files from five 

categories of participating respondents. Data included many sets of similarly worded 

survey questions. Subtle changes occurred over the course of NLTS2 in variable naming 

conventions and definitions. Indeed, each question as well as the set of responses to each 

question could be considered potential variables.  

Careful data inspection and investment in careful and continuous reading of the 

extensive documentation provided with the licensed NLTS2 data were essential: to 

assure proper orientation to and understanding of the “big picture” and broad scope of 

the data; to clarify how researchers addressed and compensated for the limitations 
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inherent in the NLTS2 methodology; and to account for Institute for Education Sciences 

[IES] updating and correction of the NLTS2 database as late as December 2012.   

Consequently, a thematic categorical approach was adopted to facilitate 

navigation and then filtering of particularly the independent or predictor variables of 

interest into a meaningful limited set of themes or broad areas of concern.  In particular, 

the themes allowed for efficient exclusion of the variables outside the scope of the 

thematic framework. Upon inclusion within each theme, well-occupied independent 

variables, among which were newly created SAS-programmed composites of sets of 

existing NLTS2 variables, were then used as representative indicators of those themes. 

Both themes and their component variables were designated based on their considered 

“significant” association with and reflection of major issues faced by both individuals 

with access needs as well as the general population in transitioning to and deciding to 

enroll in college.   

Although perhaps described in different terms, with the exception of Military 

Service, the selected themes, Demographics, Health, Financial Status,  Independence,  

College Preparation, and Transition/Access Needs, have been cited in the literature as 

being associated with college enrollment (for example, Miceli, 2008; NLTS2 Conceptual 

Framework, 2014). With respect to the Military Service theme, NLTS2, Waves 1-5, 

contained various relevant military-related survey items, usage of which was prevented 

by high rates of missing data. Nonetheless, Military Service was given theme status due 
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to its current consequential impact on college enrollment since the effective date of the 

Post-9/11 G.I. Bill of Rights, P.L. 110-252 (2009). Importantly, the Post-9/11 G.I. Bill 

finances college enrollment not only for the enlisted individual but also for his or her 

immediate family members who potentially may have reported or unreported access 

needs. Also considered in assigning thematic status to Military Service was the prospect 

that missing data for this set of variables may not be a concern in other data samples. 

Table 3.2 below enumerates this study’s initially selected themes and their 

constituent variables. The table also provides missing data percentages, variable label 

summaries, and as marked with an asterisk (*), “time-stamped” variables discussed later 

in this chapter.  
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Table 3.2 

Seven Selected Themes and Constituent Independent Variables of Interest 

Theme-1:Demographics Missing % Summary Variable Label 
Youth Chronological Age     15.1% Age at time of wave (ages 13-25) 
Gender    15.3% Male, Female 
Ethnicity   15.5% Cauc, Af-Am,Hisp,AP, AIAN Other, Multiple 
*Language Other Than English  17.6% Other than English spoken in Home 
Interview Language in English/Spanish 63.5% Youth Interview Language: English/Spanish 
*Family Access Need Culture   20.9% Family member[s] have Access Need 
Primary [IDEA] Access Need Type  19.1% IDEA-defined definitions (modified labels) 
Access Need Onset Age  21.0% Congenital (at Birth) or Acquired 
Age School Initiates Transition Planning 39.0% Age at which School begins Transition Plan  
*Parental/Spousal Education  42.0% Parent/Guardian responses, Waves 1-3 only 
Urbanicity of High School   22.1% School Data:  Rural, Suburban, or Urban  
Household Poverty Level  28.8% Above/Below Federal Baseline Wave-1 only 
Transcripts-H.S. Final Diploma Status   19.3%- Type of diploma, if any; available Wave-5 
Transcripts-H,S. Graduation Status   27.1%,   Multiple options: available with Wave-5 data 
Transcripts: Final Academic GPA  42.8% Specific to Academic coursework, 0-4 scale 
Theme-2-Health/Health Insurance  Missing % Summary Variable Label 
*General Health Status 32.2% 1) Excellent 2) Good 3) Fair 4) Poor 
*Health Insurance  44.7% Have/Do Not Have    
*Hope for the Future (Mental Health) 55.3/ 58% Never-Most of time (4 levels) Youth, W, 2-5 
Theme-3 – Financial Status Missing % Summary Variable Label 
*Youth Household Income   34.0% <= $25,000,$25001K-$50K >$50,000 
*Financial Independence  35.5% Y/N: Allowance/Savings/Checking/Credit Card  
Theme-4 Independence  Missing % Summary Variable Label 
*Family Status  36.4% Youth’s marital status – 7 categories 
Transportation Accommodations in HS 44.8% School Program Data Waves 1,2 
*Driver's License 35.7% Have/Do Not Have    
Theme-5-College Preparation Missing % Summary Variable Label 
*Took Standardized Tests 41.0% Yes/No – School Data 
*College Entr. Exam; College Contacted 45.4% Took Exams; College Contacted-School Data 
Direct Assessment Scores 53.6% Average of 6 standardized Wechsler tests  
*Theme-6: Transition/Access Needs  Missing % Summary Variable Label 
Transition Plan  45.6% Youth transition plan-Yes/No  School Data 
*Youth Role in Transition Plan-4 levels  50.6% Did not Attend to Had Leadership Role 
*Youth Self-Identifies having A. Needs 55.3% Youth-only, Waves 2-5 
*HS Assistive Technology Use by Youth  88.0% Parent-Data-8 types of tech: Waves 1-3 
*Theme-7 - Military Service  Missing % Summary Variable Label 
*Youth attended recruitment events  73.7% School Data 2002, 2004 
*Plan to enlist/Enlisted in military  91.7% Yes/No Parent/Youth data, Waves 1-5 
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The choice of the variables (Table 3.2 above) also illustrates a central principle of 

this research which was to accord the highest preference to NLTS2 variables populated 

by youth responses versus responses from parents, guardians, or school personnel. This 

emphasis on youth responses aligned with the NLTS2 status and “special education” 

literature focus on youth self-autonomy and self-determination (Miceli, 2008; Newman, 

et al, 2011) and a repercussion of the NLTS2 data exploration process.   

It turned out that upon inspection, the vast majority of NLTS2 survey responses 

were those provided not by youth but by school personnel and parents/legal guardians, 

the latter whose participation throughout all five waves was the criterion for inclusion of 

youth observations in the final data set. To account for this imbalance and inequity, this 

study conscientiously included as many relevant variables representing youth responses 

as possible. Appropriate data turned out to be found in the youth surveys, Waves 2-5, 

and responses to certain survey items asked only of youth, for example, whether the 

youth self-identified as individuals with access needs and whether the youth had hope 

for the future. Youth responded to a set of six Direct Assessment (Wechsler) test items.  

This study also took advantage of NLTS2-devised “collapsed” Parent/Youth variables 

(Waves 2-5, 2003-2009). These collapsed variables, denoted by hyphenated variable 

names, represented parent/guardian and youth responses to the same Parent/Youth 

survey items. The items were accorded youth rather than parental response values 

except when youth responses were missing. Secondly, this study limited selection of 



71 

 

parent or guardian-only variables primarily to those such as Parent Education Level and 

Age Onset of Youth Access Need that inquired about information only known to these 

respondents. The same criterion was applied for school-sourced variables.  For example, 

within the Transition and Demographics themes, schools were the sole data source for 

information such as schools’ initial Transition Planning Age and Urbanicity, respectively. 

Furthermore, this study’s emphasis on youth, i.e. class member perspectives was 

purposive:  an attempt to give a voice to particularly adults with access needs who 

historically have been considered nonexistent (Fleischer & Zames, 2011), who have had 

and continue to have little or no voice in decisions made about “their” lives (Perlow, 

2006, Perlow, 2014, Chapter-2), and whose reality calls out to be realized as Nothing 

About Us Without Us (Charlton, 1998). 

Exemplifying this youth-centered orientation, as well as the fortuitous timing of 

this research, Table 3.2, above also illustrates how this study was able to take advantage 

of the entirety of the NLTS2 database, i.e. the maximum amount of available NLTS2 

youth data that included final secondary school transcript data available only with 

Wave-5 data (2000-2011; data collection 2001-2009) and a December 2012 update to 

the complete database and documentation.  By Wave-5 (2009) all youth had reached 

both chronological and legal adulthood, being at least 21 years of age. Thus Wave-5 

responses enhanced insight into relative success of the youth in transitioning into 

adulthood as characterized by such outcomes as attainment of self-determination and 
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self-autonomy skills and this study’s outcome of interest, college enrollment. Of special 

interest was access to the full set of youth responses, Waves 2-5, with respect to two 

youth-only survey items of consequence to class members: Self-Identification as an 

Individual with Access Needs and Hope for the Future. 

 Also with reference to Table 3.2, care was taken to match and insert variables into 

their appropriate theme. One example of a logical theme and NLTS2 variable pairing, one 

often cited in the literature (Miceli, 2008) as associated with college enrollment 

outcomes, was the “Financial Status“ theme and the “Financial Independence” variable 

that will be discussed in further detail later in this chapter.  Certain school-sourced 

variables were a good fit for the College Preparation theme. These independent variables 

included whether the youth took Standardized Tests and a created variable combining 

whether youth took college entrance exams and whether the school contacted colleges as 

part of the youth’s transition plan. Also extracted from school data were averaged 

standardized youth Direct Assessment Scores, Final High School Academic Grade Point 

Average, Final Graduation Status, and Final Diploma Status , the last three variables 

derived from transcript data. Populating the Demographics theme were particularly 

pertinent NLTS2 independent variables such as Age, Gender, Ethnicity, Language-Other-

than- English-Spoken-in-the-Home, and Others in Youth’s Family Having Access Needs. 

The Health theme became occupied by the appropriate General Health, Health Insurance, 

and Mental Health/Hope for the Future variables. Furthermore, these indicators were 
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characteristic of or adaptable to themes and variables often found in college enrollment 

prediction literature and representative of universal issues that transcend concerns solely 

of individuals with access needs (e.g. U.S. Department of Education. IES. NCES, 2014). 

Miceli (2008) and Berry, Ward, & Caplan (2012) used Alternative Test assessments of  

youth social, self-determination and autonomy skills in their logistic regression models. 

However, these data were collected via teacher intermediaries (2002, 2004), not directly 

from youth, so  inclusion of these data were avoided and direct responses preferred.  

As noted above, care was taken to limit but also be precise in the theme and 

variable selection process. Data inspection resulted in discovery of a need to overcome 

the aforementioned lack of consistency in variable definitions, naming conventions, and 

survey items across the five waves of data. For example, modification of Access Need 

Type classifications and affiliated variables was necessitated midway through the study 

during Wave-2 (2004) due to changes in access-need definitions in the federal IDEA 

2004 legislation.  Some survey items evidenced ambiguity engendering possible wording 

effect-related validity issues. For example, two survey items of interest in this study 

were excluded from consideration due to ambiguity in definitions. One variable asked 

whether youth lived in a “residential or boarding school.” Because the term “residential 

school” has a specific connotation in the access-need context it was not possible to 

discern response values for this question, making this variable unusable. Similarly the 

variable asking whether youth were “in college or had a job” was not usable due to the 
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inability to discern whether its value pertained to the college enrollment outcome of 

interest or to employment.   

Miceli (2008) Study 

In addition, this study sought guidance from Miceli (2008) who used Waves 1-3 

NLTS2 data (2001-2005) for 2-year and” 4-year college enrollment prediction.  Both 

Miceli and this study referred to the NLTS2 Conceptual Framework for theme and 

variable selection (Miceli, 2008, p. 144-145; U.S. Department of Education. IES. NCSER, 

2014).  Comparing this study’s themes and variables (Table 3.2, above) with those of 

Miceli (Table 3.3, below) revealed that five of this study’s seven themes were 

conceptual replicates of Miceli’s. These five themes were Demographics, Financial 

Status, Independence, College Preparation, and Transition/Access Needs. However, this 

study differed from Miceli in choice of a number of variable topics to occupy these 

themes. In Table 3.3 below, nine variable topics used at least initially by both studies are 

highlighted by shading. Twelve variable topics used by Miceli but not considered by this 

study are denoted in bold-faced type. Each Miceli variable topic also is described by its 

NLTS2 data source and wave [W]. Notably the sources are chiefly parent and school data 

files from Wave-1 (Parent or School Data only) to Wave-3. 
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Table 3.3 

Miceli (2008)-Used NLTS2 Themes/Variables (Waves 1-3, 2001-2005)  

Miceli (2008) Themes Miceli (2008)  Independent Variables Source-Wave 
Demographics Gender (Male/Female) School /  W1-2 
 Ethnicity (6-values) Parents / W1-3 

Parental Education 11 item scale (*significance) Parents / W1-3 
Financial Status Household Income<=$25K, $25001-$50K; 3 >$50K  Parents / W1-3 
Independence Financial Management/Responsibility  Parent/Y W1-3  
 Self-Determination Skills-Autonomy 4-items Alt Assess. Teacher 

Youth Functional/ Cognitive Skills – from Parents Parents / W1-3 
College Preparation Parental Expectations-youth graduates 2/4yr, college Parents / W1-3 
 Youth Participates in Vocational Ed. 2 categories School /  W1-2 

Youth took part in Standardized Testing School /  W1-2 
School Work Experience – 5 point scale School /  W1-2 
Grades and Performance – 12-item scale Parents / W1-3 
High School completion status 7-item scale Par/Youth W1-3 
Participation in Extracurricular Activities  School /  W1-2 

Transition/Access Needs IDEA Access Need Primary “disability” (12 levels) School Wave-1 
 Transition Planning Yes/No School /  W1-2 

Transition Planning Instruction Y/N School /  W1-2 
Course of Study Matches Transition Plan  School /  W1-2 
2-Year/4-Year College as Transition Goal  School /  W1-2 
Youth Participation in Transition Planning  School /  W1-2 

*Used in current study Met with teacher to discuss transition plan  Par/Youth W1-3 

Time-Stamp Innovation 

 Looking forward to associating the thematically-categorized independent 

variables xk  with the dependent college enrollment variables ky , it was deemed 

important to account for and build into the modeling process the impact of the 

omnipresent lurking variable of potential change over time. Change over time is a factor 

of consequence inherent not only in longitudinal research such as the decade-long 

NLTS2 but also in decisions associated with college enrollment. For example:     

1) What was the individual with access needs’ available household income or reported 

general health status at the time of transition into 2-year or 4-year college enrollment,  
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in this case, time being measured by a particular NLTS2 Wave 1-5, 2001-2009?; and  

2) Did the individual express “Hope for the Future” at or before time of enrollment?   

This study created an innovative “time stamp” mechanism within the SAS programming 

environment to accommodate for potential changes over time in the values of both the 

dependent enrollment outcome and time-dependent independent variables.  This 

mechanism enabled identification of predictor variable values at the time [wave] when a 

NLTS2 youth participant made a decision to enroll in college.   

The decision whether or not to transition to enrolling in college at a certain time 

(or wave) may depend upon circumstances that remain constant over time, for example, 

independent or predictor variables such as Gender, Ethnicity, Access Need Onset Age, 

and Transition Age set by schools for IDEA-served youth. Other circumstances such as 

Age, General Health and Household Income, either do by definition [Age] or may change 

over time.  This novel “time stamp” mechanism also was considered to potentially help 

reduce the adverse effects of NLTS2 missing data on validity and to help increase 

predictive accuracy of the models (Kaprolet, 2011, p. 43).   

SAS programming greatly enhanced exploratory analysis across the longitudinal 

span of NLTS2 Waves 1 to 5, taking advantage of the time-dependent nature of college 

enrollment transition outcomes and many of the associated time-dependent explanatory 

variables.  Time-stamping was accomplished by using one or two dimensional arrays of 

the potential independent variables over time (i.e. over waves 1-5) to create a single time-



77 

 

stamped variable (see Appendix for SAS code).  Setting aside the technical details of 

programming arrays in SAS (see Appendix), described below is the conceptual idea of 

time-stamping as facilitated by arrays.  

  Within the SAS program one-dimensional or two (multi)-dimensional arrays were 

devised to associate each dependent variable ( 2ky or 4ky ) with each time-dependent 

independent variable of interest. One-dimensional arrays were applied when a single 

potential independent variable was replicated across NTLS2 waves. First, we programmed 

SAS to keep track of the wave in which the dependent variable ky  was observed for 

each ∈k SX .  Then, these one-dimensional arrays were used to extract the independent 

variable value at the wave of the dependent variable or before.  For example, such an 

array was used for determination of values with respect to a youth’s General Health about 

which NLTS2 asked a single question across Waves 1-5. So a single independent variable 

was time-stamped for each individual at the wave or before its dependent variable was 

observed. If a value was not found for a particular individual at the time the dependent 

variable was observed or before, then the default was to take the value at the last wave 

when this independent variable was asked.  

Two or multi-dimensional arrays were employed when there was a set of two or 

more potential independent variables of interest which inquired about the same topic.  

Conceptually this involved a three-step process. For example, Financial Independence was 

created from a set of four independent variables: whether the youth had an Allowance, 
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Checking Account, Savings Account, and/or Credit Card, survey items asked for each Wave 

1-5. For this set of variables an index value between (0) to (4) was created for each wave.  

This index value represented the Financial Independence factors demonstrated by each 

NLTS2 youth participant. In other words, if in Wave-1 the individual had all four indicators 

of Financial Independence, then the value for the set of variables for that wave would 

have been (4).  If no affirmative values were recorded for the individual for any of the four 

indicators, then the index value for the set for that wave would have been (0). In the 

alternative, if all values were missing, then the time-stamped value for the wave would 

have been deemed as missing. The final step in the process was to find the value for the 

independent variable (i.e. index values) at the time (wave) at which the dependent 

variable was observed or before.    

Time-stamping enhanced the association between dependent and independent 

variables by matching predictor variable values to the time frame of college enrollment 

transition.  As recognized by NLTS2 by its separate inquiries for 2-year and 4-year college 

enrollment , i.e. observed occurrences of 2ky and 4ky dependent variables, may occur at 

different times (waves). Accordingly, two different sets of time-stamped independent 

variables were created to separately test for association with 2ky and 4ky occurrences.  

This bifurcation also was supported by inherent differences in academic requirements 

and campus environments of these two types of institution. An enumeration of the 

NLTS2 variables used to create the variables in Table 3.2, above, appears in Appendix-F.  
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However, in contrast to this study, the accommodation of time was not 

deliberately accounted for by Miceli (2008, p. 82-93). For example, Miceli “gave 

preference” to Wave-3 data for the dependent variable, substituting missing values with 

Waves 1-2 data. Yet Wave-1 data were preferred for parent-sourced independent 

variables, substituting missing values with Waves 2-3 data. In addition, responses from 

the two waves of school-sourced independent variables were “combined” (for example, 

if Wave-1 or Wave-2 value = 1 then the new “combined" variable value = 1).  

Although discussed conceptually, the 2ky and 4ky  dependent variables have yet 

to be explored with respect to their construction as extracted from the NLTS2 database 

sources. For the current study it was possible to use a multitude of NLTS2 variables to 

determine if and when a youth with access needs entered college. For example, NLTS2 

database inquiries included current enrollment (in general), current enrollment in any 

course, past enrollment in the last two years and “if ever enrolled.” Enrollment also 

could be inferred indirectly via responses to questions about access need 

accommodations for college, for which at this time in U.S. higher education one must be 

an enrolled student to request and potentially receive. Miceli (2008) used college 

enrollment dependent variables that varied in terms of time coverage, for example: "Is 

the youth currently enrolled?" and "Has the youth ever been enrolled?" To avoid such 

ambiguity, college enrollment dependent variables selected in this study were those 

specifically asking either current 2-year or current 4-year status only, a decision enabling 
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use of this study’s novel “time-stamp” SAS programming mechanism.  With new 

dependent and independent variables constructed in the SAS program, the next step 

was to test the association of these variables via Chi-Squared Analysis. 

Chi-Squared 2χ Analysis: Relationship between Independent and Dependent Variables  

The study’s seven themes (Table 3.2 above) and accompanying independent 

variables were tested for association with the 2-year ( )2k
y and 4-year ( )4k

y college 

enrollment outcomes using the Chi-Squared (χ2) Test of Independence.  Except for 

Military Service, this study’s themes - Demographics, Health, Financial Status, 

Independence, Transition/Access Needs, and College Preparation - mimicked those of 

Miceli (2008) and the NLTS2 framework. The Chi-Squared analysis tested the bivariate 

relationship and pattern between each potential independent variable and each 

respective dependent enrollment variable. Chi-Squared analysis was particularly 

appropriate due to the dichotomous categorical nature of the dependent variables and 

most of the predictor variables in this research. This analysis also facilitated selection of 

the predictor variables. The Chi-Squared statistic is used to test the Null Hypothesis, 

which assumes no association exists between the qualitative dependent variable and 

the qualitative independent variable. If the Null Hypothesis is rejected then there are 

“statistically significant” results and the Alternative Hypothesis that the dependent and 

independent variables are associated is accepted. In general, the null hypothesis is 

symbolically represented by Ho and the alternative hypothesis by Ha. By definition, 
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“statistical significance” occurs when the null hypothesis (Ho) is rejected because the 

associated p-value, calculated from the test statistic, is less than or equal to some 

predetermined significance level, symbolically represented by the Greek letter Alpha 

(α). Typical α levels are α = .01, α = .05, and α = .10. Miceli (2008) found significant 

associations at α = .05 between enrollment outcomes and certain independent variables 

within the themes of Demographics, Financial Status, Independence, Transition/Access-

Needs, College Preparation, and Social Involvement. However in this study, two sets of 

Chi-Squared Tests of Independence were conducted: one set to test for associations 

between 27 independent variables of interest with the 2ky dependent variable (Table 3.4 

below) and a second set to test the 27 explanatory variables with the 4ky dependent 

variable (Table 3.5 below). Test results for both sets showed numerous statistically 

significant p-values (denoted with asterisks), particularly p < .01, indicative of the Null 

Hypothesis being rejected at α = .01 and apparent associations or dependencies 

between most of the created or existing independent variables and their respective 

two-year ( 2ky ) or 4-year ( 4ky ) college enrollment outcomes. However as a caveat, a 

phenomenon of hypothesis testing was conjectured to have played a role in this finding. 

Despite high levels of missing values, due to the Law of Large Numbers for “large” 

sample sizes like that of NLTS2 (n = 11,270), one may always be able to reject the Null 

Hypothesis when in fact the association between variables is not practically significant 

(Hamner, 2014; Mickey & Greenland, 1989; Moore, McCabe, & Craig, 2012, p. 386-387). 
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In other words, large sample sizes possibly may allow for detection of very small effect 

sizes. Multiple hypothesis tests, Tables 3.4-3.5 below, also raise Type-I Error concerns.  

By definition, a Type-I error is the probability of rejecting a null hypothesis when 

it is true.  Thus, for one hypothesis test a Type I error is equal to 

P (Rejecting Ho| Ho is true) = 1 – P (not rejecting Ho| Ho is true) 
 = 1 – (1 – α) 
 = α 
 

However, having multiple statistical hypothesis tests increases the potential for a Type-I 

Error. Applicable to this study, Armstrong (2014) advises that “a Bonferroni Correction 

should be considered if: 1) a single test of the ‘universal null hypothesis’ (Ho) that all 

tests are not significant is required; 2) it is imperative to avoid a Type-I Error;” and as in 

this study,“3) a large number of tests are carried out without pre-planned hypotheses in 

an attempt to establish any results that may be significant” (Armstrong, 2014; Dunn, 

1961; Dunn & Clark, 2009, p. 114-115; Goldman, 2008). For example, Tables 3.4 and 3.5 

below each display 27 hypothesis tests. If each hypothesis is tested at α = .05, then the 

probability of rejecting at least one null hypothesis given each null hypothesis is true is  

P(Reject at least one Ho | all Ho are true) = 1 – P(Reject zero Ho| all Ho are true) 
 =1 – ( )271 α−    

 = 1– ( )271 .05−  

 = 1 – ( )27.95  
 =.7497 

To reduce the above-illustrated probability, a Bonferroni Correction for Type-I Error 

conservatively reduces the desired significance level (α) by using α/k where k represents 
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the number of hypothesis tests conducted. For example, in Table 3.4 below, post- 

correction significant results at α = .05 are marked if the p-value is less than or equal to 

.05/27 =.00185; if the p-value is less than or equal to .01/27 =.00037 for α = .01; and if 

the p-value is less than or equal to .10/27 =.0037 for α = .10.  

Table 3.4 
 
Test of Independence-2-Year Enroll Categorical Predictor Variables  
 

Categorical Independent Variables Associated with 2-Year Enrollment Dependent Variable 2ky  
*Variable used in conjunction with time-stamp mechanism.   Sample sizes rounded to nearest ten. 
Independent Variables  Missing %Missing Df 2χ  p-value “Sig” at 
GENDER 1090 9.67% 1 14.2734 0.1125  
ETHNICITY 1110 9.84% 5 109.3916 <.0001 α = .01 
OTHER LANGUAGES 1350 11.98% 1 1007.0055 <.0001 α = .01 
ACCESS_NEED_TYPE 1520 13.49% 23 NONE NONE < 5 in some cells 
FINAL HS DIPLOMA STATUS 1640 14.55% 5 689.9605 <.0001 α = .01 
ACCESS NEEDS IN FAMILY 1730 15.26% 1 12.1843 0.1491  
HIGH SCHOOL URBANICITY  1850 16.42% 2        4.1946 0.7544 α = .05 
FINAL HS GRADUATION  STATUS  2480 22.01% 4 438.2296 <.0001 α = .01 
FEDERAL POVERTY LEVEL 2610 23.16% 1 127.0570 <.0001 α = .01 
*GENERAL_HEALTH 2930 26.00% 2 57.1978 0.0253  
*HOUSEHOLD_INCOME 3190 28.31% 2 226.2126 <.0001 α = .01 
*FINANCIAL_INDEPENDENCE 3380 30.00% 4 482.4211 <.0001 α = .01 
*DRIVER’S_LICENSE 3390 30.08% 1 551.7420 <.0001 α = .01 
FAMILY  STATUS 3470 30.79% 6 75.9601 .0051 α = .01 
STANDARDIZED TESTING  3980 35.31% 1 3.6302 0.4823  
TRANSPORT._PROBLEM 4420 39.22% 2 40.2088 <.0001 α = .01 
HEALTH_INSURANCE    4420 39.22% 1 21.8102 0.0862 α = .10 
STANDARDIZED TESTING  3980 35.31% 1 3.6302 0.4823  
PARENT_EDUCATION LEVEL   4100 36.38% 5 303.5844 <.0001 α = .01 
FINAL ACADEMIC GPA    4190 37.18% 4 184.7561 <.0001 α = .01 
COL. ENT EXAMS/CONTACT 4480 39.75% 2 220.0304 <.0001 α = .01 
TRANSITION_PLAN 4510 40.02% 1 4.8429 0.2178  
TRANSITION_ROLE   5060 44.90% 3 110.1850 .0002 α = .01 
SELF-IDENTIF- ACCESS NEEDS 5630 50.04% 1 2.9024 0.4556  
HOPE_FOR_THE_FUTURE  5900 52.35% 4 NONE NONE < 5 in some cells 
MILITARY RECRUIT EVENTS  7670 68.06% 1 0.3964 0.8177  
ASSISTIVE TECH USE IN HS 9920 82.43% 1 0.0361 .9553  
MILITARY ENLISTMENT 9170 86.16% 1 NONE NONE < 5 in some cells 

Note: n=11,270 
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Table 3.5  

Test of Independence-4-Year Enroll Categorical Predictor Variables  

Categorical Independent Variables Associated with 4-Year Enrollment Dependent Variable 4ky  

*Variable used in conjunction with time-stamp mechanism.  Sample sizes rounded to nearest ten. 
Independent Variables  Missing %Missing Df 2χ  p-value “Sig” at 
GENDER 1090 .9.67% 1 19.5769 0.1146  
ETHNICITY 1110 .9.84% 5 136.6968 0.0005 α = .01 
OTHER LANGUAGES 1350 11.98% 1 374.4486 <.0001 α = .01 
ACCESS_NEED_TYPE  1520 13.49% 23 NONE NONE < 5 in some cells 
FINAL HS DIPLOMA STATUS 1640 14.55% 4 387.6053 <.0001 α = .01 
ACCESS NEEDS IN FAMILY 1730 15.26% 1 7.1525 0.2032  
HIGH SCHOOL URBANICITY  1850 16.42% 2 60.9916 0.0005 α = .05 
FINAL HS GRADUATION  STATUS  2480 22.01% 4 153.5481 <.0001 α = .01 
FEDERAL POVERTY LEVEL 2610 23.16% 1 84.2522 <.0001 α = .01 
*GENERAL_HEALTH-4-year 2930 26.00% 2 117.4579 0.0003 α = .01 
*HOUSEHOLD_INCOME 3190 28.31% 2 304.8823 <.0001 α = .01 
*FINANCIAL_INDEPENDENCE 3380 30.00% 4 317.0865 <.0001 α = .01 
*DRIVER’S_LICENSE 3390 30.08% 1 212.3458 <.0001 α = .01 
FAMILY STATUS  3470 30.79% 6 10.68 0.0988 α = .10 
STANDARDIZED TESTING  3980 35.31% 1 23.9045 0.0346 α = .05 
PARENT_EDUCATION LEVEL   4420 39.22% 5 492.0593 <.0001 α = .01 
COL. ENT EXAMS/CONTACT 4480 39.75% 2 427.5876 <.0001 α = .01 
FINAL ACADEMIC GPA    3980 35.31% 4 125.6012 <.0001 α = .01 
TRANSPORT._PROBLEM 4100 36.38% 2 17.4003 <.0001 α = .01 
HEALTH_INSURANCE    4410 37.18% 1 68.1119 <.0001 α = .01 
TRANSITION_PLAN 4480 39.75% 1 0.0845 0.8338  
TRANSITION_ROLE   4510 39.13% 3 64.2215 0.0008 α = .05 
SELF-IDENTIF- ACCESS NEEDS 5600 49.69% 1 4.3935 0.3105  
HOPE_FOR_THE_FUTURE  5600 49.69% 4 513.0550 <.0001 α = .01 
MILITARY RECRUITMENT EVENTS  5900 52.35% 1 23.0415 0.0082 α = .01 
ASSISTIVE TECH USE IN HS 9290 82.43% 1 0.3118 0.8908  
MILITARY ENLISTMENT 9710 86.16% 1 NONE NONE < 5 in some cells 

Note: n=11,270 

Considerations for Variable Selection 

All independent variables of interest obviously could not be inserted into the 

final models. First, as reflected in values recorded in the “p-value” and “significance” 
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columns of the above Tables 3.4 and 3.5, associations between seven of the 

independent variables and the dependent variable of interest lacked statistical 

significance at α = .10 (p-value < .10). Two additional independent variables lacked 

relevance over time for this study: Household Baseline Poverty level (Wave-1, 2001) and 

Direct Assessment scores (Wave-1, 2002 or Wave-2, 2004). In other words, relevant 

data for these particular variables were not collected and thus unavailable for the entire 

time period of the examined five NLTS2 waves (2001-2009). Yet another independent 

variable, Access-Need Type, was used for prior stratification of original data.  

The “Age” independent variable presented an intriguing case of inherent 

confounding. Chronological age always increases over time independent of other factors 

so that the age of youth who did not enroll in college in any NLTS2 wave, i.e. their 

enrollment had yet to be observed, automatically would be assigned an age value at 

Wave-5 that is automatically larger than the age of youth affirmatively enrolling in 

college in prior waves.  Consequently, the age variable will give a false significance 

towards enrollment due to the longitudinal nature of this study. As a result, the Age 

variable was not included in the final 2-year and 4-year models discussed in Chapter-4.   

Another issue prompting reassessment of which independent variables to 

include in both models ( ky ) was multicollinearity.  By definition, multicollinearity 

indicates existence of linear dependence or a relationship or association between two 

or more independent variables. Bivariate Chi-Squared Tests of Independence were used 
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for multicollinearity assessment. More sophisticated measures of multicollinearity, such 

as tests for Tolerance and Variance Inflation Factor (VIF), do not consider just a bivariate 

relationship, but also the relationship of one independent variable with (p - 1) other 

independent variables. These methodologies were not employed due to the categorical 

nature of the majority of the independent variables analyzed in this study.  

Multicollinearity was of particular concern due to its potential adverse effects in 

multiple logistic regression models (Neter, Kutner, Wasserman, & Nachtsheim, 1996). 

Although a bivariate relationship existed between each of a number of independent 

variables and the dependent variable, multiple independent variables also were related 

to each other, possibly producing redundant information and hindering understanding 

of how each independent variable independently explained potential patterns or 

variation in the dependent or outcome variable (Hamner, 2014).  

As a consequence of multicollinearity, independent variables were explored 

during the model building process as contributing redundant information, despite 

findings of simple bivariate statistical significance with one or both of the dependent 

enrollment variables (see Appendix-C). For example, the case of Gender and Ethnicity as 

candidates for exclusion from both models ( ky ) due to multicollinearity is particularly 

illustrative. Gender and Ethnicity as well as socioeconomic status independent variables 

such as poverty level, household income, and quality of health have been frequently 

cited in the literature as independent variables associated to a significant degree with 
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transition to college enrollment outcomes (Miceli, 2008).  At the same time, gender and 

ethnic differences also are often cited as rationales for disparities in socioeconomic 

status (U.S. Department of Labor. Bureau of Labor Statistics, 2013). Hence it is not 

surprising that multicollinearity issues were detected between Gender and Ethnicity and 

certain socioeconomic-related independent variables explored in this study, namely, as 

associated with both Gender and Ethnicity: General Health, Financial Independence and 

Poverty Level; and with Ethnicity also Driver’s License, Household Income, and 

Urbanicity. Still, potential exclusion of Gender and/or Ethnicity from the models should 

not have precluded their contribution of information to the models because 

multicollinearity implies that their information is inherently captured by the other 

independent variables included in the model.   

Finally, as detailed in Appendix-D, high rates of missing data led to exclusion of 

five created independent variables of particular interest: the two military service-related 

variables (Recruitment Event Attendance, Military Enlistment), parent-sourced Youth 

Assistive Technology Use, and two youth-only inquiries: Hope for the Future and Self-

Identification as an Individual with Access Needs. The threshold for exclusion was set at 

a variable’s proportion of missing data being more than half (50%) of the sample size 

across waves 1-5 (n = 11,270). An exception was made for Youth Transition Role (50.6% 

missing), an explanatory variable cited in the literature (Miceli, 2008) as associated with 

individuals with access needs’ transition to college. Indeed, data inspection throughout 
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the exploration and theme and variable development phases of this study discovered 

missing data as a major concern of consequence for variable selection, usefulness of the 

data, and validity of the planned inferential and predictive logistic regression procedures 

(Ahluwalia, 2006; Ingram, 2008; Miceli, 2008, p. 15-16, 162). Having well-occupied 

variables is not a trivial consideration. For model building it is important that both 

independent and dependent variables be well occupied, i.e. that there are few missing 

values.  Having well occupied data is important because SAS and other statistical 

software do not include observations with missing values in the model building process 

(Hamner, 2014; Ingram, 2008, p. 17). Cited by NLTS2 Database Structure documentation 

(U.S. Department of Education. Institute of Education Sciences. National Center for 

Special Education Research [NCSER], 2013, p. 32-33) and by researchers such as Miceli 

(2008, p. 162) who cited missing data as a specific limitation of her study, NLTS2 and a 

number of NLTS2 independent variables of interest for both 2ky  and 4ky  models were 

beset by noticeably high rates of missing data across the five waves of data and across 

different data files.  

Nonetheless, further minimization of missing data was sought. Remedies such as 

imputation, which tends to compromise the natural variability associated with the data, 

and exclusion of observations, leading to loss of statistical power due to decreased 

sample size, were not viewed as viable options (Ahluwalia, 2006, p. 27-29). For this 

study the remedy explored for missing data among independent variables representing 
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the same theme was to create a new variable that combined the data from two or more 

variables (Ingram, 2008, p. 17-19).  For example, CEXAMS, whether youth had taken 

College Entrance Exams, and CTPLAN, whether secondary schools contacted colleges on 

behalf of youth, had over 60% and as much as over 80% missing data rates for the two 

years (2002, 2004) that schools reported values. Consolidating these variables into one 

CEXAMS_CTPLAN variable that served as a college planning indicator reduced the 

missing data percentage to less than 50%.  

In principle, limiting the number of independent variables (n < 10) potentially 

reduces “overfitting,” the confounding of individual variables when considered together 

otherwise absent when considered individually. Overfitting may inflate coefficient 

estimates and generate unstable models particularly if the number of variables is “large” 

compared to the number of participants (Hosmer & Lemeshow, 2000). A rule of thumb 

followed in this study is that for p variables in the final model the total number of cases 

where ( )1=y  is at least 10 times n = (10p) the number of predictor variables (Harrell, 

Lee, & Mark, 1996). Limiting the number of independent variables also reduces the total 

number of missing values, thereby increasing the sample size and enhancing external 

validity. Succinctly and eloquently phrased by Hamner (2014): “the larger the sample 

size, the more you know about the population of interest.”   
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CHAPTER-IV  

RESULTS 

Introduction 

This chapter focuses on the results of NLTS2-based data exploration and theme 

development discussed in Chapter-3. First the Logit or Logistic Model is defined and 

used to associate the selected independent variables with the dependent variable  to 

construct separate models specifically for two [2]-year and four [4]-year college 

enrollment outcomes. Detailed discussion continues on the cross-validation process that 

randomly partitioned the original dataset into training and test datasets, each 

containing an equal number of observations. Model results presentation for the training 

dataset segues into interpretation of the models’ significant Beta coefficient parameter 

and odds ratio estimates for these coefficients. The chapter culminates using cross 

validation to assess the test dataset’s predictive accuracy for 2-year and 4-year models 

constructed from the training dataset. 

Logit Probability Model 

Analogous to decisions made by all individuals transitioning to college, various 

factors may affect individuals with access needs’ decisions whether or not to apply to 

and, if accepted, enroll in a 2-year or 4-year college. Factors discovered to be influential 

in these decisions have included individuals’ financial or socioeconomic status, health 
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and college preparation, and parents’ education level. Concerns often considered 

unique to having access needs also may need evaluation: issues such as access to 

transportation and assistive technology, and youth participation role in transition 

planning (Cameto, Levine, & Wagner, 2004).  As in Miceli (2008) and discussed in 

Chapter-3, this study employed multiple logistic regression and selected categorical 

independent variables from the NLTS2 database to help describe the relationship of the 

independent variables (Equation 3.4) with the dichotomous outcome decision whether 

or not to enroll in a 2-year or 4-year college (Equation 3.3).  

Logistic regression was particularly well-suited to study such dichotomous 

response variables as college enrollment (Leon, 2007). The logistic regression model 

used to associate the independent variables of each individual with access needs, ∈k S , 

with the dependent variable has the following mathematical form: 
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where ( )ln represents the natural log function and θk is the probability of college 

enrollment =1ky  such that θ≤ ≤0 1k  for each ∈k S , and β β β0 1, ,..., p  denote the 

unknown coefficient parameter values. Accordingly, θ−1 k  is the probability that a 

student with access needs does not enroll ( = 0ky ) in either a 2-year or 4-year college.  
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By definition, the odds of enrolling in college, i.e. =1ky , is defined as 
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Odds Odds  (4.6) 

 
which means that Equation 4.1 is a model of the log odds and is referred to as the Logit 

Function or the dichotomous logistic regression equation. Thus, given Equation 4.1 and 

Equation 4.2, the probability of enrollment,θk , may be mathematically represented as 
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k L
e

e
 . (4.3) 

Ingram (2008, p. 21-25) more thoroughly discusses the derivation of Equation 4.3.  

Cross-Validation 

"Researchers may use different variables in their models and thus come to 

disparate conclusions with respect to predicted effects and statistical significance" 

(Goenner & Snaith, 2004, p. 30). In addition, models may tend to “overfit” or "underfit" 

the data, that is, the sample beta coefficients either overestimate or underestimate the 

Beta coefficient population parameters in Equation 4.1 (Claudy, 1978, p. 596-598). This 

is particularly the case when research such as NLTS2 and this NLTS2-based study is 

conducted using just one sample. Reliance on just one sample may call into question the 

model's validity. To remedy this situation, cross-validation analyses, applied particularly 

in multiple regression as a common approach to assess model fit, were conducted by 

partitioning the data into two numerically equivalent subsamples, each containing 
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approximately  n = 5,640, as rounded to or up to the nearest ten, in the form of a 

training dataset and a test dataset.   

Training Dataset to Build the Models (Equation 4.1) 

The training dataset was utilized to develop the 2-year and 4-year models. The 

test or validation dataset was used to test or validate the models for accuracy of both 

parameter estimation and prediction.  Dataset construction for cross-validation was 

accomplished by partitioning the NLTS2 observations, Waves 1-5, n = 11,270, into two 

equal parts using the SAS PROC PLOT randomization procedure. Half of the data was 

randomly assigned to the training dataset and the other half to the test dataset. Logistic 

regression for survey data (SAS PROC SURVEYLOGISTIC) using the WT_ANY NLTS2 weight 

variable was conducted separately for the 2-year and 4-year models using the training 

dataset and then validated using the test dataset.  The idea of validation in general 

alludes to generalizing model results to the general population. This idea is more 

formally called external validation. To this end the training dataset was used to validate 

the modeling results on a dataset (i.e. the test dataset) that was not used to construct 

the model. Thus validation occurs when model results, built from the training dataset, 

accurately predict test dataset outcomes. More detailed inquiry into this validation 

process resumes below after discussion of the 2-year and 4-year models built using the 

training dataset. 
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Independent Variable Determination and Results for the Training Dataset Models 

One of this chapter’s objectives was to describe the particular independent 

variables selected from the NLTS2 sample data that were used in Equation 4.1.  Further 

reduction in the original number of predictor variables of interest (31) was an essential 

preliminary step to finalizing each model. Such reduction sought to improve model 

predictability by attempting to avoid overfitting the data (Hosmer & Lemeshow, 2000). 

To that end, certain conceptual and statistical criteria were used to determine either the 

inclusion or exclusion of a particular independent variable in each model. Firstly with 

respect to criteria for inclusion, as discussed in Chapter-3, primary emphasis was placed 

conceptually on discovering and including predictor variables indicative of class member 

(youth) responses. Also sought were “universal” independent variables [adapted to be] 

applicable to the general population of individuals transitioning to college, such as items 

encountered on standard or typical college application forms. In terms of statistical 

criteria, the threshold for model inclusion of an independent variable was statistical 

significance at a 10% level (p < .10) as defined in Chapter-3, after controlling for Type-I 

Error using the Bonferroni Correction. For example, under Bonferroni, General Health 

was not significant in the 2-year model but was significant in the 4-year model. 

However, with Urbanicity, significance only became apparent when the variable’s 

different levels were explored.   
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Nevertheless, also as discussed in Chapter-3, variable exclusion was necessitated 

by the considerable amount of missing data discovered among certain NLTS2 variables 

of interest. Existence of excessive missing data in a model, even for one predictor 

variable, has the potential to induce a multiple logistic regression procedure to fail to 

converge. For example, both models failed to converge upon inclusion of a Military 

Enlistment predictor variable of interest (missing data > 80%), making this variable not 

usable for building either model.  

Multicollinearity between and among independent variables was a second 

justification for variable exclusion. For example, high correlation was found between 

two NLTS2 transcript-sourced indicators of high school graduation status: Final Status 

(ntaFINSTAT) and Final Diploma Status (ntaDIPLOMA). The latter better-populated Final 

Diploma Status variable also turned out to be incorporated in both final models. In 

addition, Access Need designation (AN_TYPE; in NLTS2 “primary disability”) was 

excluded, the variable being a primary NLTS2 stratification method and also not in 

harmony with the conceptual universality criterion (Miceli 2008; Newman, 2005, p. 4-

11-4-12; Wagner, Newman, Cameto, & Levine, 2005, p. 4-3-4-5, Exhibit 4-2).    

In summary, explanatory variables selected for the 2-year and 4-year models 

turned out to meet the categorical variable criteria for logistic regression, statistical 

significance at the p < .10 threshold for association with one of the dependent college 

enrollment variables, and citation in the literature as having such an association 
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(Hamner, 2014; Miceli, 2008; Newman, et al., 2011). The variables also displayed 

absence of confounding factors such as lack of relevance over time, multicollinearity, 

and missing data. Model construction also entailed creation of surrogate variables from 

existing variables in the NLTS2 dataset. In this study, “dummy-coding” was used to 

create new substitute variables for those qualitative independent variables of interest 

comprising more than two levels or categories. Proper dummy-coding requires ( )− 1  

variables, where  represents the number of qualitative variable categories. For each 

dummy-coded variable, the first level or categorical value was designated as the 

reference group against which the other categories were compared for purposes of 

odds interpretation. For example, the Ethnicity variable, assigned by NLTS2 to have 

seven potential values, was dummy-coded in SAS to become ETH2,…, ETH6. By setting 

these five Ethnicity variables (ETH2-ETH6) to values of zero, indicating that the reference 

group was “Caucasian,” the first category of the Ethnicity variable. By setting ETH3-ETH6 

equal to zero and setting ETH2 = 1 created dummy codes for Ethnicity Group 2 (“African 

American”), etc. Dummy-coding also was used to compensate for low response rates in 

certain variable categories. For example, NLTS2’s ordinal Parent Education variable had 

eleven levels ranging from a parent/guardian not having achieved a high school diploma 

(“1”) to a parent having attained a graduate degree (“10”) and “Other” (“11”).  Some of 

these 11 levels turned out to elicit relatively few responses over time and so were 

consolidated into six categories with 5 dummy-coded variables. Similarly, Final Diploma 
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Status was modified to have 5 dummy-coded variables by reducing this variable’s 

original 7 levels to six. Appendix-G lists the dummy-coded variables in the final models. 

For further discussion of dummy coding see Cohen, Cohen, West, & Aiken (2013-Ch 8.2). 

Beta Coefficient Estimates for 2-Year and 4-Year Enrollment Models 

As displayed for each model in Tables 4.1 and 4.2 below, conducting logistic 

regression for the weighted survey data (SAS PROC SURVEYLOGISTIC) produced 

Maximum Likelihood Estimates (MLEs) of the variables’ Beta coefficient parameters (for 

more detailed discussion on MLE’s, see Hosmer & Lemeshow, 2000; Ingram, 2008). Each 

model’s estimates of the Beta parameter coefficients in Equation 4.1 are located in the 

“Estimate” columns of the respective tables. These tables also present the degrees of 

freedom (DF), standard error estimates of the population standard deviation, Wald Chi-

Squared values, and the resulting p-values. The 2-year and 4-year models turned out to 

comprise respectively seven and six explanatory variables each. Four of these variables 

were common to both models: Final [High School] Diploma Status, Urbanicity, Parent 

Education, and Transition Role. The three remaining explanatory variables unique to the 

2-year model were Financial Independence, Household Income, and Driver’s License. 

The 4-year model had 2 unique variables: General Health and College Preparation. The 

innovative time-stamp mechanism described in Chapter-3 was a prominent feature of 

four of the variables: all three of the explanatory variables unique to the 2-year model 

(Financial Independence, Household Income, and Driver’s License) and the General 
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Health variable unique to the 4-year model. These time-stamped variables evidenced 

statistically significant associations with the enrollment response variables at the time of 

2-year or 4-year college enrollment. Remarkably, association between the time-stamped 

General Health and 4-year enrollment variables was revealed upon General Health’s 

original NLTS2 five-item scale (“Poor, Fair, Good, Very Good, Excellent” Health) being 

dummy-coded for just three levels:“Poor/Fair” (reference group), “Good,” and “Very 

Good or Better” Health. The 3 levels more evenly partitioned the number of recorded 

(non-missing) responses and reduced a potential wording effect in NLTS2’s 5-item scale: 

respondents’ ability to discern nuances of the “Good/ Very Good/Excellent” categories. 
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Table 4.1 

Two-Year College Enrollment Final Model: Beta Coefficient Estimates 

Analysis of Maximum Likelihood Estimates: 2-Year College Enrollment Final Model 
Parameter Level DF Estimate Standard Error Wald Chi-Square Pr > ChiSq 
Intercept  1 -5.5923 1.3525 17.0975 <.0001 
Final Diploma Status 2 1 0.4563 0.4002 1.2998 0.2543 
Final Diploma Status 3 1 -3.5547 1.3191 7.2617 0.0070 
Final Diploma Status 5 1 3.2796 0.8661 14.3389 0.0002 
Final Diploma Status 6 1 0.4274 0.7740 0.3049 0.5808 
Final Diploma Status 7 1 -1.4299 0.5790 6.0991 0.0135 
Urbanicity 2 1 0.1372 0.5735 0.0572 0.8109 
Urbanicity 3 1 1.0896 0.5622 3.7569 0.0526 
Household Income 2 1 -0.7775 0.4271 3.3141 0.0687 
Household Income 3 1 0.0635 0.4520 0.0197 0.8883 
Financial Independence  1 0.2832 0.1545 3.3605 0.0668 
Driver’s License  1 1.2196 0.3576 11.6288 0.0006 
Parent Education 3_4 1 0.4648 0.3732 1.5511 0.2130 
Parent Education 5 1 0.5187 0.8193 0.4008 0.5267 
Parent Education 6 1 -0.1821 0.7386 0.0608 0.8052 
Parent Education 7_8 1 0.8799 0.4882 3.2478 0.0715 
Parent Education 9_10 1 0.1739 0.6924 0.0631 0.8017 
Transition Role 2 1 3.1140 1.0871 8.2056 0.0042 
Transition Role 3 1 2.8506 1.1471 6.1759 0.0130 
Transition Role 4 1 3.4828 1.0734 10.5272 0.0012 

 
Variable Values: (see variables as coded in SAS output in Appendix-G): Final [High 
School] Diploma Status: 1_4=reference group: attained “regular” academic 
diploma/GED ; 2=special diploma; 3=certificate of completion; 
5=vocational/technical career; 6=unknown; 7=no completion; Urbanicity 1=rural 
(reference group); 2-suburban; 3-urban; Financial Independence:  0 = does not 
have; 1= has financial independence; Household Income 1=reference group: less 
than $25,000; 2=$25,000-$50,000; 3=more than $50,000; Driver’s License: 0 = does 
not possess; 1=possesses driver’s license; Parent Education: 1_2_11= reference 
group: less than high school graduation;  3-4=high school graduation; 
5=vocational/technical career; 6=2-year college graduate; 7_8:=4-year college 
graduate; 9_10=6-graduate degree; Transition Role: 1=reference group: did not 
attend transition meetings; 2= attended but no input; 3=attended some input;  
4=took leadership role 
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Table 4.2:  

Four-Year College Enrollment Final Model: Beta Coefficient Estimates 

Analysis of Maximum Likelihood Estimates: 4-Year College Enrollment Final Model 

Parameter  DF Estimate 
Standard 

Error 
Wald Chi-

Square Pr > ChiSq 
Intercept  1 -7.8544 1.5546 25.5248 <.0001 
Final Diploma Status 2 1 -0.3584 0.6453 0.3084 0.5787 
Final Diploma Status 3 1 -4.2578 1.0612 16.0987 <.0001 
Final Diploma Status 5 1 -2.6928 1.2499 4.6412 0.0312 
Final Diploma Status 6 1 -6.6396 1.1893 31.1656 <.0001 
Final Diploma Status 7 1 -2.5934 1.0343 6.2872 0.0122 
Urbanicity 2 1 -1.5116 0.5271 8.2244 0.0041 
Urbanicity 3 1 -0.0922 0.5335 0.0299 0.8627 
General Health 2 1 2.0900 0.7542 7.6797 0.0056 
General Health 3 1 2.9587 0.7149 17.1285 <.0001 
Parent Education 3_4 1 -0.6104 0.6954 0.7705 0.3801 
Parent Education 5 1 0.3691 0.8978 0.1690 0.6810 
Parent Education 6 1 -0.3064 0.7094 0.1866 0.6658 
Parent Education 7_8 1 -0.0568 0.5755 0.0097 0.9214 
Parent Education 9_10 1 1.8900 0.6421 8.6630 0.0032 
College Preparation  1 1.0324 0.3564 8.3896 0.0038 
Transition Role 2 1 5.1031 1.2649 16.2774 <.0001 
Transition Role 3 1 4.2173 1.0245 16.9447 <.0001 
Transition Role 4 1 4.4455 1.1920 13.9074 0.0002 
Variable Values: (see variables as coded in SAS output in Appendix-G) Final [High 
School] Diploma Status: 1_4=reference group: attained “regular” academic 
diploma/GED ; 2=special diploma; 3=certificate of completion; 5=vocational/technical 
career; 6=unknown; 7=no completion; Urbanicity 1=rural (reference group); 2-
suburban; 3-urban; General Health 1= reference group: poor or fair health; 2=good 
health; 3=very good or better health Parent Education: 1_2_11= reference group: less 
than high school graduation; 3-4=high school graduation; 5=vocational/technical 
career; 6=2-year college graduate; 7_8:=4-year college graduate; 9_10=6-graduate 
degree College Preparation [took college entrance exams; school contacted colleges 
for youth]: 0 = did not have college preparation;  1 = had college preparation; 
Transition Role: 1=reference group: did not attend transition meetings; 2= attended 
but no input; 3=attended some input;  4=took leadership role 
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Model Fit Diagnostics 

Tables 4.1 and 4.2 above specify the particular estimates of the model parameters 

for the logistic regression model, Equation 4.1, for 2-year and 4-year college enrollment 

respectively. Accuracy of a model as a prediction tool depends on how well an actual 

model fits the data. To this end, how well the models fit the training dataset is assessed.  

 The SAS SURVEYLOGISTIC procedure produced certain useful model fit statistics. 

The −2LogL statistic, notation representing the negative log likelihood, was used by 

Pingry (2007, p. 53) to compare the relative fit of different models with different 

hierarchies of college graduation predictors for individuals with access needs. For this 

study, Table 4.3 below shows the −2LogL statistics for the 2-year and 4-year models.   

When the model includes at least one significant predictor (or independent variable) for 

enrollment then the −2LogL statistic represented in the Intercept Only column will be 

significantly reduced in the Intercept and Covariates column. Reduction in the −2LogL 

statistic for the 2-year model was 77,082.61 (308,869.96 − 231,787.35 = 77,082.61) and 

in the 4-year model 105,645.32 (300,968.69 – 195,323.37 = 105,645.32). 
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Table 4.3  

Model Fit Statistics: −2LogL , Akaike Information (AIC), Schwarz (SC) Criteria 

2-Year Enrollment Model Fit Statistics  
Criterion Intercept 

Only 
Intercept 

& Covariates 

AIC 308871.96 231827.35 
SC 308877.20 231932.29 

-2 Log L 308869.96 231787.35 
 

4-Year Enrollment Model Fit Statistics 
Criterion Intercept 

Only 
Intercept 

& Covariates 

AIC 300970.69 195361.37 
SC 300976.58 195473.32 

-2 Log L 300968.69 195323.37 
 

 

More formally, this reduction −2LogL statistic is presented as the Likelihood 

Ratio Chi-Squared test statistic in Table 4.4 below. This test statistic tests the Null 

Hypothesis that all Beta parameter coefficients of the model, Equation 4.1, are equal to 

zero. The Alternative Hypothesis is that at least one Beta parameter coefficient is 

significantly different from zero. In this study, the Null Hypothesis was rejected for both 

2-year and 4-year models indicating that at least one of the independent variables in 

each model was a significant predictor of college enrollment for the population of 

interest-2 year: ( )χ = <2 77082.619 060, .0001p ; 4-year: ( )χ = <2 105645.18 315, .0001p . 
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Table 4.4 

 2/4-Year Models: Likelihood Ratio, Score, Wald χ2 Statistic Hypothesis Tests  

2-Yr Testing Global Null Hypothesis: 
BETA=0 

Test Chi-Square DF Pr > ChiSq 
Likelihood 
Ratio 

77082.6060 19 <.0001 

Score 63189.1112 19 <.0001 
Wald 114.5927 19 <.0001 

 

4-Yr Testing Global Null Hypothesis: 
BETA=0 

Test Chi-Square DF Pr > ChiSq 
Likelihood 
Ratio 

105645.315 18 <.0001 

Score 89972.8838 18 <.0001 
Wald 140.3721 18 <.0001 

 

 
Another common approach to assessing model fit involves two key values found in 

classification tables: Sensitivity and Specificity. To determine model fit with classification 

analysis one must specify a cutoff point,θc where θ≤ ≤0 1c . Alternatively, a cutoff point 

can also be considered as a threshold value. Thus for each ∈k S using Equation 4.3 with  

a specified model for Equation 4.1, a classification table approach makes the decision: 

k c

k c

1    if 
0    if ky

θ θ
θ θ

≥
=  <

. 

Thus for some cutoff point (𝜃c), Sensitivity is the proportion of true positives correctly 

identified by the model (i.e. correctly predicting =1ky ). Specificity is the proportion of 

true negatives correctly identified by the model (i.e. correctly predicting = 0ky ).  By 

themselves classification tables are not used to measure the accuracy of model fit 

(Hosmer & Lemeshow, 2000). These tables most often are used in conjunction with the 

Receiver Operating Characteristic (ROC) curve. In a ROC curve the true positive rate 
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(Sensitivity) is plotted against the false positive rate (1 – Specificity) for varying cutoff 

points ( )θc . Area under a graphical ROC Curve is numerically equivalent to the c  

statistic where ≤ ≤0.5 1c .  A = 0.5c value suggests a model randomly predicting the 

response ( )=1ky or ( )= 0ky , essentially indicative of the model not being useful for 

predicting the dependent variable. In contrast, =1c represents a model perfectly 

discriminating the response (UCLA, 2014). These topics are discussed in more detail in 

Ahluwalia (2006, p. 53-60) and SAS Institute (2012, p. 4345-4364). In general, the c-

statistics in Table 4.5 below indicated good model fit for 2-year ( )=2 .720yc and 4-year 

( )=4 .803yc models. 

Table 4.5 

Association of Predicted Probabilities and Observed Responses  

2-Year Association of Predicted 
Probabilities and Observed Responses 

Percent  
Concordant 

71.8 Somers' D 0.439 

Percent   
Discordant 

27.9 Gamma 0.441 

Percent Tied 0.3 Tau-a 0.188 
Pairs 421515 c 0.720 

 

4-Year Association of Predicted 
Probabilities and Observed Responses  

Percent   
Concordant 

79.9 Somers' D 0.606 

Percent   
Discordant 

19.2 Gamma 0.612 

Percent Tied 0.9 Tau-a 0.177 
Pairs 165753 c 0.803 

 

 
Comments and Contrasts of Variables in 2-Year and 4-Year Models 

Beginning with model parameter estimates, three financially-related variables 

unique to the 2-year college enrollment model, Table 4.1 above, showed statistical 

significance, two at α = .10: Financial Independence (Wald χ2 (1) = 3.3605, p = .0668) 
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and Household Income between $25,000 and $50,000 (Wald χ2 (1) = 3.3141, p =.0687).  

Driver’s License displayed significance at α = .01 (Wald χ2 (1) =11.6288, p =.0006). The 

Driver’s License variable, associated with the ability to afford to buy, own, and maintain 

a vehicle, highlights the interrelationship between financial status and personal 

independence themes discussed in Chapter-3.  One explanation for this variable’s 

inclusion in the 2-year but not 4-year model may be that 2-year colleges tend to serve 

local populations and, unlike 4-year [U.S.] colleges, tend to lack on-campus housing. 

Online course options aside, commuting to and from a 2-year college thus appears to be 

a virtual necessity. Consequently, having a driver’s license or alternatively access to 

adequate public transit, may be considered a prerequisite for 2-year college enrollment.  

Proceeding to the 4-year model, Table 4.2, above, two independent variables 

unique to this model evidenced statistical significance at α = .01: General Health at both 

dummy-coded levels (Wald χ2 (1) = 7.6797, p =.0056; Wald χ2 (1) = 17.1285, p < .0001 

respectively) and College Preparation (Wald χ2 (1) = 8.3896, p = .0038).   

Transitioning to variables common to both 2-year and 4-year models, Tables 4.1 

and 4.2 respectively, Parent Education turned out to show significance in both models. 

In the 2-year model, significance at α = .10 was evidenced for youth whose parents 

reported having attained undergraduate degrees (Wald χ2 (1) = 3.2478, p =.0715).  Not 

surprisingly, in the 4-year model significance at α = .01 was displayed for youth whose 

parents reported having attained graduate degrees (Wald χ2 (1) = 8.6630, p =.0032). 
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Another often cited predictor of college enrollment and required for 4-year 

college admission has been completion of an academic or as termed by NLTS2 “regular” 

high school diploma (Miceli, 2008). Thus it was not surprising in both models to find 

significance for variables representing attainment of credentials considered less 

academically rigorous. For example, Certificate of Completion displayed significance at  

α = .01  in both 2-year and 4-year models respectively (Wald χ2 (1) = 7.2617, p = .0070; 

Wald χ2 (1) = 16.0987, p < .0001).  Attaining neither a diploma nor certificate evidenced 

significance at α = .05 in both the 2-year model (Wald χ2 (1) = 6.0991, p = .0135) and in 

the 4-year model (Wald χ2 (1) = 6.2872, p = .0122). The Vocational Technical career path 

was significant at α = .01 in the 2-year model (Wald χ2 (1) = 14.3389, p = .0002) and at   

α = .05  in the 4-year model (Wald χ2 (1) = 4.6412, p = .0312).  

Particularly noticeable in both models was the significance of the Transition Role 

variable at α = .01, except once at α = .05 for 2-year and 4-year models respectively: 

youth attended transition meetings but without input (Wald χ2 (1) = 8.2056, p = .0042; 

Wald χ2 (1) = 16.2774, p < .0001); youth attended the meetings with some input (Wald 

χ2 (1) = 6.1759, p = .0130; Wald χ2 (1) = 16.9447, p < .0001); at meetings youth took 

leadership role (Wald χ2 (1) = 10.5272, p = .0012; Wald χ2 (1) = 13.9074, p =.0002).  

Urbanicity also was a variable common to both models. Youth having attended 

an Urban high school displayed significance at α = .10 for 2-year college enrollment 
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(Wald χ2 (1) = 3.7569, p = .0526). However, in the 4-year model, significance at α = .01 

was exhibited for the Suburban level (Wald χ2 (1) = 8.2244, p = .0041).  

Interestingly, the above discussion of MLEs and Beta coefficient parameter 

estimates serves as a natural prelude to discussion of the models’ associated odds ratio 

estimates. For parameter estimates, β β β1 2
ˆ ˆ ˆ, ,..., p  like those found in Tables 4.1 and 4.2, 

of the coefficient values in Equation 4.1, β β β1 2, ,..., p , the odds ratio turns out to be 

mathematically equivalent to the following: Odds Ratio = β̂ je  for j = 1,2,…,p. 

Odds Ratio Estimate Tables and Interpretation of Coefficients and Odds Ratios 

 Presented and interpreted below are odds ratio estimates ("Estimate” column) 

with 99% Wald Confidence Intervals (α = .01) for each of the independent variables as 

dummy-coded for the 2-year and 4-year final models respectively. Generally, odds ratios 

compare the relative odds of an outcome occurring given exposure to the variable of 

interest. Particularly for logistic regression odds ratio interpretations provide a better 

understanding than p-values of the relationship between explanatory variables and 

outcome variables, the latter in this study indicative of college enrollment (Szumilas, 

2010). In general, once the appropriate variables have been included in each logistic 

regression model, their coefficient (Beta) values provide the researcher a means of 

interpreting the individual contribution of independent variable jX  with respect to the 

outcome of success, in this case, college enrollment ( )=1ky . “Proper interpretation of 
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an odds ratio requires an understanding of its definition: a ratio of the odds of an event 

occurring for one group relative to the odds of the event occurring in another group (the 

reference group). For dichotomous variables, such as sex, the reference group is usually 

implicit. However, for other variables, particularly categorical variables, such as ethnicity 

or age group, the reference group is determined by the investigator. Without explicitly 

stating the reference group, Odds Ratios themselves are difficult to interpret and are 

open to misinterpretation as being odds rather than ratios of odds” (Lin, 2008).  

Turning to odds ratios reported for this study’s 2-year and 4-year models, Tables 

4.6 and 4.7 below respectively, discussed are odds ratios considered both statistically 

and practically (meaningfully) significant. Criteria for significant odds ratios for large 

sample sizes such as NLTS2 (as cross-validated, n = 5,640 as rounded to nearest ten) 

were based on Barton (2011, p. 78; n = 4,477: non-NLTS2 data). Accordingly, an odds 

ratio was considered statistically and practically significant if it were outside the interval 

(0.85 ≤ Odds ≤ 1.30). Discussion now focuses on explanatory variables highlighted in 

Tables 4.6 and 4.7 below ranked by magnitude of statistical and practical significance 

according to Barton (2011) criteria. Each table enumerates each explanatory variable as 

dummy-coded, if applicable, its Odds Ratio Estimate, and its Wald 99% confidence 

interval.  
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   Table 4.6  
 
   Odds Ratio Estimates for Final 2-Year College Enrollment Model         

2-Year Final Model Odds Ratio Estimates and Wald Confidence Intervals 
Effect  *Time-Stamped Variable    Unit Estimate 99% Confidence Limits 
Transition Role 2 vs 1   1.0000 22.510 1.369 370.217 
Transition Role 3 vs 1  1.0000 17.298 0.901 332.022 
Transition Role 4 vs 1   1.0000 32.551 2.050 516.876 
Final High School Diploma Status  2 vs 1   1.0000 1.578 0.563 4.425 
Final High School Diploma Status  3 vs 1   1.0000 0.029 <0.001 0.855 
Final High School Diploma Status  5 vs 1  1.0000 26.565 2.854 247.266 
Final High School Diploma Status  6 vs 1  1.0000 1.533 0.209 11.258 
Final High School Diploma Status  7 vs 1  1.0000 0.239 0.054 1.063 
Parent Education 3_4  vs 1_2_11  1.0000 1.592 0.609 4.163 
Parent Education 5  vs 1_2_11   1.0000 1.680 0.204 13.863 
Parent Education 6  vs 1_2_11   1.0000 0.833 0.124 5.587 
Parent Education 7_8  vs 1_2_11   1.0000 2.411 0.685 8.478 
Parent Education 9_10 vs 1_2_11  1.0000 1.190 0.200 7.081 
Urbanicity           2 vs 1   1.0000 1.147 0.262 5.025 
Urbanicity           3 vs 1   1.0000 2.973 0.699 12.650 
*Driver’s License  1.0000 3.386 1.348 8.506 
*Financial Independence   1.0000 1.327 0.892 1.976 
*Household Income 2 vs 1  1.0000 0.460 0.153 1.381 
*Household Income 3 vs 1   1.0000 1.066 0.333 3.413 

 
Variable Values: (see variables as coded in SAS output in Appendix-G) 

 Transition Role: 1=reference group: did not attend transition meetings;  
2= attended but no input; 3=attended some input;  4=took leadership role 

 Final [High School] Diploma Status: 1_4=reference group: attained “regular” 
diploma/GED ; 2=special diploma; 3=certificate of completion; 
5=vocational/technical career; 6=unknown; 7=no completion Parent Education: 
1_2_11= reference group: less than high school graduation; 3-4=high school 
graduation; 5=vocational/technical career; 6=2-year college graduate; 7_8:=4-year 
college graduate; 9_10=6-graduate degree; Urbanicity 1=rural (reference group); 2-
suburban; 3-urban Driver’s License: 0 = does not possess; 1=possesses driver’s 
license Financial Independence:  0 = does not have; 1= has financial independence 

 Household Income 1=reference group: less than $25,000; 2=$25,000-$50,000; 
3=more than $50,000 



110 

 

Table 4.7  
 
Odds Ratio Estimates for Final 4-Year College Enrollment Model  
 

4-Year Final Model Odds Ratio Estimates and Wald Confidence Intervals 
Effect    *Time-Stamped Variable    Unit Estimate 99% Confidence Limits 
Transition Role 2 vs 1   1.0000 164.529 6.328 >999.999 
Transition Role 3 vs 1  1.0000 67.853 4.847 949.879 
Transition Role 4 vs 1   1.0000 85.238 3.955 >999.999 
Final High School Diploma Status  2 vs 1   1.0000 0.699 0.133 3.683 
Final High School Diploma Status  3 vs 1   1.0000 0.014 <0.001 0.218 
Final High School Diploma Status  5 vs 1  1.0000 0.068 0.003 1.694 
Final High School Diploma Status  6 vs 1  1.0000 0.001 <0.001 0.028 
Final High School Diploma Status  7 vs 1  1.0000 0.075 0.005 1.073 
Parent Education 3_4  vs 1_2_11  1.0000 0.543 0.091 3.257 
Parent Education 5  vs 1_2_11   1.0000 1.446 0.143 14.610 
Parent Education 6  vs 1_2_11   1.0000 0.736 0.118 4.576 
Parent Education 7_8  vs 1_2_11   1.0000 0.945 0.215 4.160 
Parent Education 9_10 vs 1_2_11  1.0000 6.619 1.266 34.605 
Urbanicity           2 vs 1   1.0000 0.221 0.057 1.857 
Urbanicity           3 vs 1   1.0000 0.912 0.231 3.604 
*General Health  2 vs 1   1.0000 8.085 1.159 56.404 
*General Health  3 vs 1    1.0000 19.273 3.056 121.524 
College Preparation 1.0000 2.808 1.121 7.033 
 
Variable Values: (see variables as coded in SAS output in Appendix-G) 

 Transition Role: 1=reference group: did not attend transition meetings; 2= attended but 
no input; 3=attended some input;  4=took leadership role Final [High School] Diploma 
Status: 1_4=reference group: attained “regular” diploma/GED ; 2=special diploma; 
3=certificate of completion; 5=vocational/technical career; 6=unknown; 7=no 
completion Parent Education: 1_2_11= reference group: less than high school 
graduation; 3-4=high school graduation; 5=vocational/technical career; 6=2-year college 
graduate; 7_8:=4-year college graduate; 9_10=6-graduate degree; Urbanicity 1=rural 
(reference group); 2-suburban; 3-urban General Health 1=reference group: poor or fair 
health; 2=good health; 3=very good or better health College Preparation [took college 
entrance exams; school contacted colleges for youth]: 0 = did not have college 
preparation;  1 = had college preparation 
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Significant Odds Ratios: Explanatory Variables in Both 2-Year and 4-Year Models 

Referring to Tables 4.6 and 4.7 above, four explanatory variables common to 

both models evinced significance as measured by the odds ratio estimates: Transition 

Role, Final High School Diploma Status, Parent Education, and Urbanicity. Mirroring the 

literature (Miceli, 2008), the explanatory variable reporting the greatest impact with 

respect to significant odds ratios in both 2-year and 4-year models was the school-

sourced Transition Role. In both models higher levels of youth participation in transition 

planning yielded greater significant odds of college enrollment as compared with the 

reference group of youth not attending or not being invited to attend the youths’ own 

IDEA legally-mandated transition meetings. In other words, attending as opposed to not 

attending these transition meetings appeared to be more indicative of college 

enrollment. For example, as compared with students whom schools reported did not 

attend these meetings, students who attended these meetings even without input had 

more than a 22.5 times greater odds of enrolling in a 2-year college (Odds = 22.51). 

Similarly, compared with youth who did not attend these meetings, youth who did 

attend the meetings even without input had over 164.5 times the odds of enrolling in a 

4-year college  (Odds = 164.529), the highest level of odds recorded across Transition 

Role categories in both models. Interestingly for the 2-year model, the highest 

significant odds were for the category denoting the highest participation: a leadership 

role (Odds = 32.551). In other words, the odds of enrolling in a 2-year college was more 
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than 32.55 times greater if youth took a leadership role in their transition meetings than 

if the youth did not attend these meetings. Interestingly, even though the highest 

participation level recorded the highest odds ratio for the 2 year model, the 4-year 

model reported higher significant odds than the 2-year model in all Transition Role 

categories. For example, a student who took a leadership role had over 85 times the 

odds of enrolling in a 4-year college (Odds = 85.238). Also of note is that 25% of NLTS2 

surveyed youth were reported to either have not attended or to have participated 

“little” in these meetings (Cameto, Levine, & Wagner, 2004, p. 2-5, 2-6). This statistic is 

of consequence in that youth participation in or just invitation to their own transition 

meetings is indicative of youth being permitted to exercise the autonomy and self-

determination over their futures that are required elements of independent living, 

navigation of higher education, and successful college outcomes (Doren, Gau, & 

Lindstrom, 2012). Lack of actuality of independence and self-reliance of individuals with 

access needs versus expectation of such skills required for full participation in society 

has been a problematic disparity often discussed in the special education literature 

(Barber, 2012; Shogren, 2013). Reducing this disparity appears to call for assuring that 

youth with access needs participate fully in their own transition meetings, i.e. are given 

and allowed opportunity to exercise independence and self-reliance. Such opportunity is 

particularly crucial for the above-referenced 25% of youth with little or no such access. 
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For both models, the explanatory variable with the second greatest impact on 

college enrollment appeared to be the transcript-sourced Final High School Diploma 

Status. The reference group for this variable was graduating high school with a “regular” 

diploma/GED: an academic requirement for admission to U.S. 4-year colleges. Thus it 

was not surprising to find that both 2-year and 4-year college enrollment respectively 

showed decreased odds if youth graduated with a Certificate of Completion rather than 

with a regular diploma (Odds = 0.029, Odds = 0.014). Alternatively, the preceding odds 

may be interpreted as follows. Youth who graduated with a regular diploma had a 34.48 

( )10.029− times greater odds of enrolling in a 2-year college and 71.43 ( )−10.014 times 

greater odds of enrolling in a 4-year college as compared with youth who received a 

Certificate of Completion. Similarly, youth who graduated with a regular diploma 

showed a 41.84 ( )−10.239 times greater odds of enrolling in a 2-year college and a 

93.02 ( )−10.075 times greater odds of enrolling in a 4-year college, as compared with 

youth who had not received any type of diploma or certificate. For 4-year college 

enrollment, vocational/technical career path and special diploma categories displayed 

decreased odds as compared with a regular diploma (Odds = 0.699, Odds = 0.068). In 

contrast, compared with a regular diploma, 2-year college enrollment evidenced an over 

26.5 times greater odds if a vocational technical career path were pursued and a more 

than 1.5 greater odds if a special diploma were received (Odds = 26.565, Odds = 1.578). 
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These results may be explained in that unlike 4-year colleges, 2-year U.S. colleges may 

not require regular diploma/GEDs for admission and offer vocational/technical curricula.  

For both models, the explanatory variable with the third greatest impact on youth 

college enrollment according to odds ratios was Parent Education, also cited in the 

literature as a statistically significant predictor of both 2-year and 4-year college 

enrollment (Miceli, 2008). The reference group for this variable was not having attained 

a high school diploma. The highest odds were reported in the 2-year model for youth 

with parents with 4-year college degrees (Odds = 2.411) and in the 4-year model for 

youth with parents with a graduate degree (Odds = 6.619). One possible explanation for 

the odds ratio disparities between models may be that other variables in each model 

may have accounted for the reported significance. For example, Parent Education may 

be a useful surrogate for financially-related variables with impact on college enrollment 

such as Urbanicity (both models), Financial Independence, Household Income, Driver’s 

License (2-year model), and General Health (4-year model). Indeed U.S. Department of 

Labor (2012) statistics, Figure 4.1 below, support this interpretation. Higher levels of 

education appear positively correlated with both higher median weekly earnings and 

lower unemployment rates. Marked disparity is displayed between the lowest (less than 

high school diploma) and four highest levels (undergraduate degree or higher). 
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Figure 4.1. U.S. Earnings/Unemployment Rates by Educational Attainment (2012) 
 

Finally, as found in both 2-year and 4-year models, Urbanicity of the youth’s high 

school was the only [confidentiality-assuring] indicator in the restricted use licensed 

NLTS2 data descriptive of participants' residential location. Evidenced in the odds ratios, 

dummy-coding unmasked this variable’s potential impact on college enrollment 

outcomes. In the 2-year model, youth evidenced an almost three times greater odds of 

enrolling in a 2-year college if the youth attended an urban rather than rural high school 

(Odds = 2.973). Interestingly, in the 4-year model, youth had decreased odds of enrolling 

in a 4-year college having attended a suburban versus a rural high school (Odds = 0.221). 

Alternatively phrased, youth attending a rural rather than a suburban high school 

showed a 4.52 times greater odds of 4-year college enrollment. A potential explanation 
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for this result may be the impact of federal and 4-year colleges’ initiatives to recruit 

rurally-based high school students (U.S. Department of Education, 2010).  

Significant Odds Ratios: Explanatory Variables Only in 2-Year Model 

Focus is now turned to significant odds ratios for variables unique to one model. 

The 2-year model had three such variables, all time-stamped: Financial Independence, 

Household Income, and Driver’s License. Students having the dichotomous Financial 

Independence showed higher odds of enrollment than those without.  The second 

variable, Household Income, was dummy-coded according to the NLTS2 3-level scale.  

The first and lowest level was the reference group, indicating Household Income less 

than $25,000.  The intermediate level was $25,000 ≤ Household Income ≤ $50,000. The 

highest level was Household Income > $50,000. Youth reporting having, as opposed to 

not having, Financial Independence had a 1.327 times greater odds of 2-year college 

enrollment (Odds = 1.327). However, youth reporting a Household Income at the 

intermediate ($25,000-$50,000) as compared to the lowest level (less than $25,000) had 

decreased odds of such enrollment (Odds = 0.460). In other words, having a lower 

income, less than $25,000 as opposed to an income of $25,000-$50,000, produced a 

2.14 ( )−10.460  times greater odds of enrolling in a 2-year college. Although decreased 

odds for the intermediate bracket ($25,000-$50,000) may be an anomaly, another 

explanation may allude to potential receipt of college scholarships. Some scholarships 



117 

 

are awarded based on financial need and qualifying low-income status. This financial aid 

may be the deciding factor for college enrollment. Unfortunately, due to lack of NLTS2 

inquiry, this variable was out of the scope of data analysis for this study. The variable’s 

inclusion in data collection and analysis is recommended in future research.  

Attention now is turned to the third significant explanatory variable unique to 

the 2-year model:  the time-stamped dichotomous Driver’s License. Youth who 

possessed a driver’s license (implying also the means and ability to drive a vehicle) as 

opposed to not having a license displayed more than three times greater odds of 2-year 

college enrollment (Odds = 3.386). Interestingly and not surprisingly, these results 

appear to mimic those found for the previously discussed Urbanicity variable. Both 

Urbanicity and Driver’s License may be considered surrogates for multiple indicators, 

including socioeconomic status, academic success, and independence, particularly in 

terms of mobility and access to [accessible] transportation and public transit. To that 

point, Figure 4.2 below illustrates how U.S. urban as opposed to rural areas tend to offer 

more sophisticated public transit services (American Public Transportation Association, 

2013, p. 6; 2011 data). More public transit options tend to benefit mobility, 

independence, and, by extension, access to higher education opportunities.  
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Mode 

Number of Systems, 2011 (a) 

Urbanized 
Areas (b) 

 
Rural (b) 

Non-Profit 
Providers (c) 

 
Total 

Aerial Tramway 
Automated Guideway Transit 
Bus 
Bus Rapid Transit Cable Car Commuter 
Bus Commuter Rail 
Demand Response (b,d) Ferryboat 
Heavy Rail Hybrid Rail Inclined Plane 
Light Rail Monorail Publico 
Streetcar 
Transit Vanpool 
Trolleybus 

2 
7 

520 
5 
1 

37 
27 

645 
34 
15 

4 
4 

27 
2 
1 
7 

66 
5 

0 
0 

558 
0 
0 

55 
0 

1,120 
4 
0 
0 
0 
0 
0 
0 
0 

18 
0 

0 
0 
0 
0 
0 
0 
0 

4,835 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
7 

1,078 
5 
1 

92 
27 

6,600 
38 
15 

4 
4 

27 
2 
1 
7 

84 
5 

Total (d,e) 825 1,440 4,835 7,100 

        Figure 4.2: Number of U.S. public transportation systems by mode (2011) 

 

Indeed, transportation issues have been cited in the literature as of particular 

consequence to individuals with access needs (Jepsen & Montgomery, 2009; Pingrey, 

2007) and a focus of inquiry in this study. Moreover, both Urbanicity and Driver’s 

License variables were deemed to mimic and be surrogates for Hamner's explanatory 

“Distance” variable, found to be significantly associated with college enrollment at 

Texas Woman’s University (Hamner, 2002-2014).  Although a composite "Transportation 

Issues" predictor variable was constructed from a set of eleven related NLTS2 variables, 

due to missing data, Driver’s License turned out to be the only component suitable for 
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inclusion in either model. Parenthetically, college administrators may wish to collect 

data on access to personal transportation from all applicants and students. The data 

may be a useful indicator of a college’s potential need to engage in infrastructure 

planning and construction, particularly with respect to more campus housing as well as 

more vehicle parking structures and spaces. 

Significant Odds Ratios: Explanatory Variables Only in 4-Year Model 

The 4-year model included two unique explanatory variables as compared to the 

2-year model: the time-stamped General Health and school-sourced College Preparation 

variables. Interestingly, General Health results accentuated the impact of health on 

college enrollment. Compared with the “Poor or Fair Health” reference group, odds for 

4-year college enrollment were nearly nine times greater (Odds = 8.805) if youth 

reported “Good” General Health and over 19 times greater (Odds = 19.2735) if youth 

reported “Good” or “Very Good or Better” General Health.  Parenthetically, General 

Health’s lack of significance for 2-year enrollment may allude to a potential incentive for 

enrolling in a locally-situated 2-year or 4-year college. “Staying at home” may enable 

continuation of care with providers knowledgeable about a youth’s health and access 

needs.  

Transitioning to the second significant explanatory variable unique to the 4-year 

model, the dichotomous College Preparation variable indicated whether youth took 

college entrance exams and/or high schools contacted colleges on the youth’s behalf. 
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Four-year college enrollment showed almost three times greater odds if youth had, as 

opposed to not having had, such preparation (Odds = 2.808): not a surprising result. 

Four-year colleges tend to require entrance exams, and unlike 2-year colleges, tend to 

have more rigorous academic requirements and degree programs of longer duration.   

To summarize the odds ratio analyses, the final models tended to reflect typical 

differences between 2-year and 4-year U.S. colleges. The potential impact of time on 

individual survey responses was noted particularly for time-stamped explanatory 

variables when the dependent variable of either 2-year or 4-year college enrollment was 

realized (i.e. ky  = 1). In this study, for parent and youth-reported data, the measure of 

time was one or more of the five waves of data (2001, 2003, 2005, 2007, 2009); for 

school-reported data, one or both of the two waves of data (2002, 2004). For example, 

Financial Independence and General Health time-stamped variables in 2-year and 4-year 

models respectively analyzed the response values at the time of the wave during which 

youth reported college enrollment. Another time-sensitive consideration was the impact 

of the NLTS2 data collection time frame: 2001-2009. Since 2009, new federal legislation 

has been enacted and initiatives launched that may have affected survey responses if 

NLTS2 had been conducted at a later date, for example: enactment of the Post 9/11 G.I. 

Bill (2008; U.S. Veterans Administration, 2014) and Patient Protection and Affordable 

Care Act of 2010 (2014), adoption of the Common Core State Standards (National 
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Governors Association, 2014), and changes effective 2016 to the Scholastic Aptitude 

Test (College Board, 2014). 

Predictive Accuracy: Introduction 

For purposes of cross-validation, NLTS2 observations, Waves 1-5, were randomly 

partitioned in half (SAS PROC PLAN) into the training and test datasets, each containing 

approximately n = 5,640 observations. This initial bifurcation was essential because 

external validation requires the use of a dataset other than the set used for model 

development. Initially, the training dataset was used to perform survey-weighted 

logistic regression. Moreover, cross-validation allowed for determination of the models' 

validity by exploring the models’ predictive accuracy on the test dataset: a dataset not 

used to construct the model, or more specifically, the model coefficient parameter 

estimates. Testing the predictive accuracy of the models in this way allowed for a type 

of model fit analysis to evaluate how well each model discriminated between 

determining whether individuals either enrolled or did not enroll. The models then were 

used to predict the total number of individuals with access needs from the test dataset 

who enrolled in a 2-year or 4-year college. Using similar notation developed in Chapter-

3, this total was represented as  

 
∈

= ∑
test

test k
k S

T y ,  (4.4) 

 
where ky  is defined by Equation 3.3, { }= 1,2,3, ,test testS n representing the index of  
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individuals with access needs from the test dataset, and testn  is the sample size of 

individuals with access needs from the test dataset potentially enrolling in either a 

2-year or 4-year college. Tables 4.1 and 4.2, above, provide the respective college 

enrollment Beta parameter coefficient estimates derived from the training dataset 

for kL , Equation 4.1.  For each ∈ testk S , there exists a set of observed independent 

variable values 1X , 2X , …, from the test dataset used to obtain a value kL .  Now 

substituting the appropriate college enrollment model kL  into Equation 4.3 θk  was 

obtained for each ∈ testk S .  Substituting θk for ky , the predicted value of Equation 4.4 is 

  
θ

∈
= ∑ˆ

test

test k
k S

T . (4.5) 

 
Predictive Accuracy of the Models 

Predictive accuracy of each model was computed separately for the 2-year and 

4-year enrollment responses to each model’s selected explanatory variables. Responses 

for each dependent variable, Equation 3.1 for the 2-year model and Equation 3.2 for the 

4-year model, were predicted for those individuals in the test dataset. For each decile 

grouping ofθk , the sum of the predictive values was then compared to some of the 

actual values to determine the predictive accuracy of each model.  

 

 



123 

 

Prediction for Youth with Access Needs’ Enrollment in 2-Year College   

Table 4.8, below, illustrates the predictive accuracy of the 2-year [U.S.] college 

enrollment model found in Table 4.1. The model calculated enrollment probability, θk , 

for each observation (youth) in the test sample (i.e. for each ∈ testk S ) and classified all 

observations ( )5,640=testn , rounded to or up to the nearest ten, into ten groups based 

on these enrollment probabilities.  It is worth noting that if any of the 5,640=testn  

individuals in the test dataset had a missing value for any one of the explanatory or 

independent variables in the model then a predicted value could not be obtained. Still, 

having such a large amount of predicted values, approximately 2 1,430=yn , rounded up 

to or up to the nearest ten made prediction viable since the 2-year enrollment model 

used only seven independent variables. With the NLTS2 sample having missing data 

issues, adding more independent variables to the model only would have decreased the 

number of available predicted values. Coincidentally, the samples of most NLTS or 

NLTS2-based studies of college enrollment patterns of individual with access needs cited 

by Miceli (2008, p. 168-174) had fewer than n = 1,430 observations, rounded up to or up 

to the nearest ten. 

Now employing the following equation 

 

 −T̂ T
n

 (4.6) 
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the accuracy of the prediction was specified in terms of percentage on the entire 

dataset n for which predictions were made. Using Equation 4.6, the enrollment 

prediction on the entire test dataset for which 2-year enrollment predictions were made 

overestimated by 30 observations, as rounded up to or up to the nearest ten. Using  

Equation 4.6, 2 1,430=yn , as rounded up to or up to the nearest ten, Table 4.8 below, 

illustrates the two-year model’s remarkable predictive accuracy, off only by 

approximately 2.1%.   

Table 4.8 

 Prediction for 2-Year Model: Enrollment in 2-Year College  

Enrollment: 2-Year College Youth with Access Needs 

(values rounded to or up to or up to the nearest ten) 

Probability 
Groups 

 

Total 
Observations 

( )2yn  

Predict 
Enroll 
( T̂ ) 

Actual 
Enroll 
(T ) 

Diff. 
 

( −T̂ T ) 

0 TO ≤ 10% 400 20 30 -10 
10% TO ≤  20%  220 30 50 -20 
20% TO  ≤  30%  150 40 40 0 
30% TO  ≤  40%  150 50 60 -10 
40% TO  ≤  50%  150 70 60 10 
50% TO  ≤  60%  130 70 60 10 
60% TO  ≤ 70%  110 70 60 10 
70% TO  ≤  80%   70 50 30 20 
80% TO  ≤ 90%  30 20 10 10 
90% TO  ≤ 100% 20 20 10 10 

Overall Total 1,430 440 410 30 
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Prediction for Youth with Access Needs’ Enrollment in 4-Year College   

Transitioning to the 4-year model, Table 4.9, below, illustrates the predictive 

accuracy of the 4-year [U.S.] college enrollment model, Table 4.2 above. The model 

calculated enrollment probability, θk , for each observation (youth) in the test sample 

(i.e. for each ∈ testk S ) and classified all observations ( )5,640=testn , rounded to or up to 

or up to the nearest ten, into ten groups based on these enrollment probabilities. 

Similar to the two-year model, if any of the ( )5,640=testn  individuals in the test 

dataset had a missing value for any one of the explanatory or independent variables in 

the model then a predicted value could not be obtained. The 4-year model turned out 

to be viable for predictive purposes having as rounded to or up to the nearest ten 

4 1,470=yn  observations for which 4-year enrollment predictions were made, as in the 

2-year model off by only 30 observations when rounded to or up to or up to the nearest 

ten. The 4-year model’s larger sample size, 4 1,470=yn versus 2 1,430=yn is partially a 

by-product of that model’s use of only six independent variables, one fewer than the 2-

year model, increasing the number of available predicted values. Calculated with 

Equation 4.6, the four-year model’s predictive accuracy turned out to be off by only 

0.020408 or approximately 2.0%, even more accurate than that of the 2-year model. 
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Table 4.9 

Prediction for 4-Year Model: 4-Year College Enrollment 

Enrollment: 4-Year College Youth with Access Needs 

(values rounded to or up to the nearest ten) 

Probability 
Groups 

Total 
Observations 

( )4yn  

Predict 
Enroll 
( T̂ ) 

Actual 
Enroll 

(T ) 

Diff. 
 

( −T̂ T ) 

0 TO ≤ 10% 880  20 50 -30 
10% TO ≤  20% 180 30 20 10 
20% TO  ≤  30%  130 30 30 0 
30% TO  ≤  40% 60 20 10 10 
40% TO  ≤  50% 70 30 30 0 
50% TO  ≤  60% 50 30 20 10 
60% TO  ≤ 70%  30 20 10 10 
70% TO  ≤  80% 30 20 20 0 
80% TO  ≤ 90% 30 30 10 20 
90% TO  ≤ 100% 10 10 10 0 

Overall Total 1,470 240 210 30 
  

 
 

Cross-Validation: β Coefficient Parameter Estimates: Training versus Test Datasets 

Another form of cross validation is to compare the parameter estimates of 

Equation 4.1 from the training dataset, used in Tables 4.1 and 4.2, to the parameter 

estimates from the test dataset. On non-NLTS2 data, Barton (2011) conducted a similar 

type of cross-validation but without including the predictive cross-validation. Using the 

test dataset and the respective variables for Equation 4.1 presented in Tables 4.1 and 
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4.2, logistic regression was conducted a second time for each of the models, but this 

time using the test dataset. Results of this validation process comparing analyses of the 

training and test partitions, Appendix-J, yielded sufficiently similar results (Beta 

parameter coefficient estimates), that corroborated the integrity of the 2-year and 4-

year models.  

In conclusion, cross-validation using the previously unused test dataset affirmed 

the integrity of the model-building processes for both models. The ramifications of 

these results, also in terms of future research, are the subject of Chapter-5.  
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CHAPTER V 

CONCLUSIONS 

 The context of this study’s exploration may be posited and framed a set of 

certain inescapable presumptions lurking behind the scenes: 

1) Senescence. Children grow up to become adults. 

2) To recall Allan Cullimore's observation (Fleischer & Zames, 2011 p. 174): "Everyone is 

handicapped," and 

3) Special Education, although legally defined in the U.S. as culminating with transition 

to adulthood and transition from an entitlement-based [IDEA] to a civil-rights-based 

[The A.D.A.] legal framework, actually is lifelong and universal (Perlow, 2006). 

 Approaching the model building process first by developing a set of themes cited 

in the literature as associated with 2-year and 4-year college enrollment and then 

matching well-occupied relevant NLTS2 independent or explanatory variables within 

those themes proved advantageous for the variable selection process.  The thematic 

structure expedited variable organization and selection, particularly in light of discovery 

of variables not usable due to missing data, multicollinearity, and relevance over time.  

The themes also greatly facilitated review the over 15,000 NLTS2 potential variables and
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their necessary reduction for consideration to a meaningful and manageable relevant 

set of explanatory variables: first to 31 explanatory variables of interest and then to 

seven and six explanatory variables each in the final 2-year and 4-year models 

respectively. Also beneficial were dummy-coding and re-partitioning categories for 

certain dummy-coded variables to better reflect data outcomes. The integrity of the 

model-building process, confirmed by cross-validation, demonstrated remarkable 

predictive accuracy only off by approximately 2.1% and 2.0% for the 2-year and 4-year 

models respectively when sample sizes were rounded to or up to or up to the nearest 

ten.  These accurate results perhaps are due to a certain soundness or inherent logic 

underlying the theme development and variable selection processes, which did 

encompass variables seen in the literature. Principled efforts were made to devise 

themes and select minimum sets of constituent independent variables that evidence 

maximum universal association with college enrollment for all individuals transitioning 

to college. Such independent variables included Final High School Diploma Status, 

Urbanicity, and Parent Education in both 2-year and 4-year models, Financial 

Independence and Household Income unique to the 2-year model, and General Health 

and College Preparation in the 4-year model.     

Also of interest was model inclusion of independent variables associated with or 

inquired about particularly with respect to individuals with access needs. For example, 

in the 2-year model, possession or ability to obtain a Driver’s License, which for adults 
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often tends (sometimes incorrectly) to be presumed, may not be assumed with respect 

to individuals with access needs. The most unambiguous example of an independent 

variable used in the models specific to individuals with access needs was Transition Role 

of youth in IDEA-mandated transition meetings.  The variable was determined to be of 

both statistical and practical significance in both 2-year and 4-year models, displaying 

positive associations between college enrollment and participation in transition 

planning.  

Thirdly, because the NLTS2 population of interest and sampling frame design 

focus were specifically individuals with access needs, it was important in this study that 

variables selected for the models be translatable and applicable to the population of all 

individuals transitioning to college. For example, as discussed in Chapter-4, Transition 

Role could be interpreted also as a surrogate for college preparation, independence, 

autonomy, and self-determination, elements deemed critical for every individual 

transitioning to college. Driver’s License and Urbanicity also were interpreted as 

surrogates for access to and the ability to afford transportation such as a personal 

vehicle, as well as access to particularly [sophisticated] public transit more 

commonplace in urban areas. Such access turns out to be a universal concern, online 

options aside, particularly for 2-year college enrollment that due to lack of on-campus 

housing tends to require a student to commute to and from campus. 
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Finally, the role of the SAS-programmed innovative time stamp mechanism was 

particularly useful in matching values of certain independent variables that had 

potential for value at the time of a particular NLTS2 wave the decision to enroll was 

made or realized for an individual with access needs. The time-stamp mechanism turned 

out to be particularly beneficial to the analysis. Firstly, NLTS2 inquired about 2-year and 

4-year college enrollment in multiple ways with respect to time duration. The time-

stamp mechanism targeted dependent variable selection to only those NLTS2 variables 

indicative of current 2-year or 4-year enrollment at time of NLTS2 wave.  Secondly, time-

stamping provided a snapshot of the reality of life in general and specifically of college 

enrollment decision outcomes that may be affected by circumstances (independent 

variables such as health and finances) may change over time. Time-stamping turned out 

to be applied with four of the independent variables in the final models: Financial 

Independence, Household Income, and Driver’s License in the 2-year model, and 

General Health in the 4-year model. The mechanism also was considered to be 

potentially productive and influential in increasing predictive accuracy of the final 

models.    

In addition, emphasis was placed on assuring the integrity of the model-building 

process using cross-validation. For cross-validation in this study, the NLTS2 data, Waves 

1-5, were randomly partitioned in half in SAS into training and test datasets (each n = 
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5636 observations). The models were built using the training dataset and as a final step, 

results were validated using the test dataset.  

In summary, the results of this study appeared to show that there were certain 

statistically significant variables that appeared to explain and predict to some degree 

individuals with access needs’ 2-year and 4-year college enrollment. Some of these 

variables were those that have been found to be traditionally important to all 

individuals transitioning to college, namely, particularly for 2-year college enrollment, 

having sufficient financial resources and independence, high school completion with a 

regular diploma/GED, and having parents who have attained a baccalaureate degree. 

College preparation (taking college entrance exams and secondary schools contacting 

colleges for youth), high school completion with a regular diploma/GED , having parents 

who have attained a graduate degree and having a “Good” or better General Health 

status displayed significant associations particularly with respect to 4-year college 

enrollment.  

 Nevertheless, for individuals with access needs certain independent variables 

not usually the subject of inquiry on most college applications but asked in the NLTS2 

sampling frame registered as having a statistically and practically significant association 

with college enrollment. In contrast to a youth’s lack of attendance at IDEA-mandated 

transition meetings, consistent with the literature, youth school-reported participation 

in these meetings appeared to be a crucial determinant of both 2-year and 4-year 
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college enrollment. This was the case particularly when youth were reported to take a 

leadership role in planning and determining their future as adults.  Youth mobility and 

access to [accessible] transportation were exemplified particularly by the independent 

variables indicative of youth possession of a driver's license [Driver’s License] and the 

youth’s secondary school being located in an urban rather than rural environment 

[Urbanicity], urban locations generally offering more public transit services. These two 

variables appeared to be representative of important considerations for individuals with 

access needs deciding whether or not to enroll in both 2-year and 4-year colleges. The 

data appeared to affirm a particularly important role that access to transportation 

accessible for a particular individual plays in the lives of people with access needs. Recall 

that this set of transportation variables also served as a substitute for the residence-to-

college distance (or perhaps convenience) indicator discovered by Hamner (2002-

present) to be of statistical significance in determining a positive college enrollment 

outcome at Texas Woman's University.   Possession of a driver's license, driving, just 

getting from Point A to Point B, may be taken for granted by many youth transitioning to 

adulthood and by many adults: but not necessarily by individuals with access needs due 

to those access needs.  The need to be able to envision successful mobility, an indicator 

of personal independence represented in part by having a driver’s license, evidenced a 

positive association with financial independence in this study. 
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Additionally of particular interest were two variables asked solely of participant 

youth (Waves 2-5), although not included in the final models due to high rates of 

missing data (about 55% for both variables): Youth's Hope for the Future, also usable as 

an indicator of mental health and youth's self-identification as an individual with access 

needs. Data indicated a distinctive practical significance for these variables, particularly 

relevant for individuals with access needs. The Hope for the Future variable evidenced a 

marked positive association with college enrollment, potentially indicative of college 

enrollment’s relative increased frequency when individuals with access needs have 

more hope for the future. It would be interesting to measure this variable also among 

the general population of youth transitioning to college. 

With respect to youth self-identifying as individuals with access needs, a 

seemingly revealing difference was found in the relative statistical significance of the 

Self-Identification variable in both 2-year and 4-year model scenarios. Generally 

speaking, even though eligibility for NLTS2 participation required youth participants to 

have been formally identified under IDEA as individuals with access needs at some point 

in their secondary school careers (7th-12th grade), only about half of the NLTS2 youth 

across Waves 2-5 (2003-2009) who chose to respond to the NLTS2 self-identification 

questions (np2Q5, np3Q5, np4Q5, np5Q5) chose to identify themselves as people with 

access needs. Was the historical negative stigma associated with having access needs 
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sufficient rationale to encourage lack of desire to self-identify and also failure to 

respond to the self-identification questions?   

Future Research 

 In terms of statistical analysis, as recommended by Hicks and Knollman (2014), 

research is planned to compare this study’s frequentist-based results with results 

obtained when the same data are analyzed with Bayesian methods (Ahluwalia, 2006; 

Bolstad, 2007; Congdon, 2001; Gelman, 2008; Gelman, Carlin, Stern, Dunson, Vehtari, & 

Rubin, 2013). Also useful may be examination of potential homogeneity among 

explanatory variables in models that predict initial college enrollment and those that 

predict college retention and graduation (Pingry-O’Neill, Markward, & French, 2012). 

Additional future directions emanate from the context and confines in which this study’s 

2-year and 4-year college enrollment models were constructed. The quality of the 

inferential procedures’ results depended upon the quality of the singular NLTS2 sample, 

Waves 1-5, n = 11,270. As designed, the NLTS2 sample potentially provided as "close" to 

the ideal sample from the population of interest for this model building process as was 

possible at the time of this study. Nevertheless, the interpretive value of the NLTS2 data 

turned out to be somewhat limited by a relatively vast amount of missing data across 

predictor variables that otherwise would have illuminated other interesting insights into 

the population. There were certain predictor variables of particular interest that were 

not well-occupied to such a high degree that a level of statistical significance could not 
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be accurately determined. One such variable was the youth's parent-reported 

secondary-school use of assistive technology with a missing data percentage of over 

88% for both models.   If well-occupied in a database used to build a college enrollment 

model, this variable possibly could help colleges identify students with access needs 

indirectly without individuals' self-disclosure. 

 The pair of military-service-related variables, participation in secondary school 

military recruitment events and military enlistment, also evidenced high rates of missing 

data for both 2-year and 4-year models (more than 70% and 90% respectively, rounded 

to or up to or up to the nearest ten). These two variables' relevance to college 

enrollment potentially could help elucidate why an individual may not enroll at all or 

enroll in college at a later time, perhaps financially assisted by earned veterans' 

benefits. These two variables, if well-occupied, may hold promise for inclusion in college 

enrollment models, with potential to help colleges target, recruit, and retain particularly 

future applicants with skill sets gained during military service.    

Another project of interest involves modeling enrollment of individuals with 

access needs in a particular academic college program, for example, the relatively new 

(Fall 2013) Special Education graduate online program at Texas Woman's University.   

Finally, anticipated analysis of NLTS2-2012 (U.S. Department of Education, 2014), 

a 2-year sequel to NLTS2, may yield results that perhaps confirm NLTS2 findings and 
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provide new insights into college enrollment prediction for individuals with access 

needs.  

In summary, this study extended application of the evidence-based Hamner 

Enrollment Prediction Model (2002-present) to enrollment prediction for individuals with 

access needs transitioning to 2-year and 4-year colleges (Ahluwalia, 2006; Renfro & 

Hamner, 2006). This population increasingly is applying to, being admitted by, and 

enrolling in 2-year and 4-year colleges, particularly due to U.S. federally-mandated 

inclusive pre-K-12 public education since 1975, global aging and climate change, and a 

significant increase in the number of military veterans with access needs returning from 

the Afghanistan and Iraq Wars. Particularly noteworthy in this study was illumination and 

inclusion in the models of well-occupied explanatory variables with universal applicability, 

illustrative of concerns and considerations faced by all individuals transitioning to 2-year 

or 4-year college enrollment, inclusive of individuals with access needs. Appropriateness 

of such variable selection was corroborated by both models’ calculated high predictive 

accuracy. Useful applications of the models range from budgetary planning and university 

resource allocation to enhancement and promotion of college student recruitment 

initiatives of both 2-year and 4-year U.S. institutions of higher education. 

 

 



138 

 

 
 
 

REFERENCES 
 

Adams, P. F., Dey, A. N., & Vickerie, J. L. (2007). Summary health statistics for the U.S. 

population: National health interview survey, 2005. Vital and health statistics. 

Series 10, Data from the National Health Survey (233), 1-104 

Ahluwalia, P. M. S. (2006). Enrollment prediction using Bayesian multiple logistic 

regression. (M.S., Texas Woman’s University; M.S. Hamner, Chair). Retrieved 

from http://gradworks.umi.com/14/35/1435459.html 

Al- Subaihi, A.A. (2002). Variable selection in multivariable regression using SAS/IML.  

Journal of Statistical Software, 7(112), 11-18. 

Allison, P. D., & SAS Institute. (1999). Logistic regression using the SAS system: Theory 

and Application. Cary, N.C: SAS Institute. 

Alqallaf, F., & Gustafson, P. (2001). On cross-validation of Bayesian Models. The 

Canadian Journal of Statistics / La Revue Canadienne De Statistique, 29(2), 333-

340. Retrieved from http://www.jstor.org/stable/3316081 

Altman, B.M. (2001). Disability definitions, models, classification schemes, and 

applications.  In G.L. Albrecht, K.D. Seelman, & M. Bury. (Eds.), Handbook of 

Disability Studies (pp. 97-122). Thousand Oaks, CA: Sage Publications. 

 

http://econpapers.repec.org/article/jssjstsof/


139 

 

Alverson, C.Y., Naranjo, J.M., & Unruh, D.K. (2010). Methods for collecting postschool 

outcomes data on young adults with disabilities: a literature synthesis. Career 

Development and Transition for Exceptional Individuals, 33(3), 155-164. 

Retrieved from http://cde.sagepub.com/content/33/3/155; doi: 

10.1177/088572881037868 

American Public Transportation Association [APTA]. (2013). Public transportation fact 

book 2013. Washington, D.C. APTA. Retrieved from 

http://www.apta.com/resources/statistics/Documents/FactBook/2013-APTA-

Fact-Book.pdf 

Armstrong, R.. (2014) When to use the Bonferroni correction. Ophthalmic & 

Physiological Optics. Retrieved from DOI: 10.1111/opo.12131 

Association of University Centers on Disability [AUCD] . (2014). Retrieved from 

http://www.aucd.org/ 

Atchley, R.G. (2000). Social forces and aging: an introduction to social gerontology. 9th 

ed. Belmont, CA: Wadsworth Publishing. 

Austad, S.N. (1997). Why we age: what science is discovering about the body's journey 

through life. N.Y: Wiley.  

 

 



140 

 

Barber, P. (2012, September). College students with disabilities: what factors influence 

successful degree completion?: a case study. Disability and work. Retrieved from 

http://www.heldrich.rutgers.edu/sites/default/files/content/College_Students_

Disabilities_Report.pdf 

Barnard-Brak, L. & Sulak, T. (2010). Online versus face-to-face accommodations among 

college students with disabilities.  American Journal of Distance Education, 24:2, 

81-91.  Retrieved from http://dx.doi.org/10.1080/08923641003604251 

Bilmes, L., & Stiglitz, J. E. (2006). The economic costs of the Iraq War: An appraisal three 

years after the beginning of the conflict. Cambridge, MA: Harvard University. 

John F. Kennedy School of Government. Retrieved from 

http://ksgnotes1.harvard.edu/Research/wpaper.nsf/rwp/RWP06-

002/$File/rwp_06_002_Bilmes_SSRN.pdf 

Berry, H.G., Ward, M., & Caplan, L. (2012). Self-determination and access to  

postsecondary education in transitioning youths receiving Supplemental Security 

Income benefits. Career Development and Transition for Exceptional Individuals, 

35(2). 68-75. 

Blake, J. L.,  Lund, E.M.,  Zhou, Q., Kwok, O., Benz, M. R. (2012). National prevalence 

rates of bully victimization among students with disabilities in the United States. 

School Psychology Quarterly, 27(4), 210-222. 

 

javascript:__doLinkPostBack('','ss~~AR%20%22Blake%2C%20Jamilia%20J.%22%7C%7Csl~~rl','');
javascript:__doLinkPostBack('','ss~~AR%20%22Lund%2C%20Emily%20M.%22%7C%7Csl~~rl','');
javascript:__doLinkPostBack('','ss~~AR%20%22Zhou%2C%20Qiong%22%7C%7Csl~~rl','');
javascript:__doLinkPostBack('','ss~~AR%20%22Kwok%2C%20Oi-man%22%7C%7Csl~~rl','');
javascript:__doLinkPostBack('','ss~~AR%20%22Benz%2C%20Michael%20R.%22%7C%7Csl~~rl','');
javascript:__doLinkPostBack('','ss~~JN%20%22School%20Psychology%20Quarterly%22%7C%7Csl~~rl','');


141 

 

Bolstad, W. M. (2007). Introduction to Bayesian statistics (2nd ed.). Hoboken, N.J: Wiley. 

Brault, M.W. (2008, February). Disability status and the characteristics of people in 

group quarters: a brief analysis of disability prevalence among the civilian non-

institutionalized and total populations in the American Community Survey. 

Washington, D.C.: U.S. Census Bureau. Retrieved from 

http://www.census.gov/hhes/www/disability/GQdisability.pdf 

Brault, M. W., Stern, S., & Raglin, D. (2007, January 3). Evaluation report covering 

disability (2006 American Community Survey Content Test Report No. P4). 

Washington, D.C.: U.S. Census Bureau. Retrieved from 

http://www.census.gov/acs/www/AdvMeth/content_test/P4_Disability.pdf  

Brooks, R. C., Jr. (2006). Factors that influence traditional-age, high-achieving students 

to enroll at a research-extensive university in the Southern region of the United 

States. (Ed.D., Louisiana State University). Retrieved from http://etd.lsu.edu/ 

docs/available/etd-04032006-162838/unrestricted/Brooks_Jr_dis.pdf   

Cameto, R., Levine, P., & Wagner, M. (2004). Transition planning for students with 

disabilities: a special topic report of findings from the National Longitudinal 

Transition Study-2 (NLTS2). Washington, D.C.: National Center for Special 

Education Research. Retrieved from 

http://eric.ed.gov/ERICDocs/data/ericdocs2sql/content_storage_01/0000019b/8

0/29/e5/9c.pdf 



142 

 

Cameto, R., Levine, P., & Wagner, M. (2004). National Longitudinal Transition Study II  

(NLTS2): transition planning for students with disabilities. (SRI Project P11182). 

Menlo Park, CA: SRI International. Retrieved from 

http://www.nlts2.org/reports/2004_11/nlts2_report_2004_11_complete.pdf 

Cameto, R., Wagner, M., Newman, L., Blackorby, J., & Javitz, H. (2000 February 25). 

National Longitudinal Transition Study II (NLTS2) sampling plan. (SRI Project 

3421). Menlo Park, CA: SRI International. Retrieved from 

http://www.nlts2.org/studymeth/nlts2_sampling_plan_2.pdf 

Carlin, B. P., & Louis, T. A. (2009). Bayesian methods for data analysis (3rd ed.). Boca 

Raton, FL; London: Chapman & Hall/CRC.  

Carnevale, A. P., Desrochers, D. M. (2003). Standards for what?: the economic roots of K-

16 reform. Washington, DC: Communication and Public Affairs, Office of 

Assessment, Equity, and Careers, Educational Testing Service. 

CAST: universal design for learning. (2014). Retrieved from http://www.cast.org/ 

CAST. NIMAS [National Instructional Materials Accessibility Standard] Development and 

Technical Assistance Center (2014). Retrieved from 

http://www.cast.org/research/projects/NIMASdev.html  

Charlton, J. I. (1998).  Nothing about us without us. Los Angeles: University of California  

 Press.  



143 

 

Chiang, H.M.,, Cheung, Y.K., Hickson, L., Xiang, R., &Tsai, L.Y. (2012, May). Predictive 

factors of participation in postsecondary education for high school leavers with 

autism. Journal of Autism and Developmental Disorders, 42(5), 685-696.  

Church, T. E. (2009). Returning veterans on campus with war related injuries and the 

long road back home. Journal of Postsecondary Education & Disability, 22(1), 43-

52.  

Claudy, J. G. (1978). Multiple regression and validity estimation in one sample. Applied 

Psychological Measurement, 2(4), 595-607.  

Cohen, J., Cohen, P., West, S.G, & Aiken, L.S. (2013). Applied multiple 

regression/correlation analysis for the behavioral sciences.  London: Routledge. 

Cohen, M. (2009). Guide to special education advocacy: what parents, clinicians and 

advocates need to know. London: Jessica Kingsley Publishers. 

College Board. (2014). Redesigned SAT. Retrieved from 

https://www.collegeboard.org/delivering-opportunity/sat/redesign 

Congdon, P. (2001). Bayesian statistical modelling. Chichester; New York: Wiley. 

Cooil, B., Winer, R. S., & Rados, D. L. (1987). Cross-validation for prediction. Journal of 

Marketing Research, 24(3), 271-279. Retrieved from 

http://www.jstor.org/stable/3151637 

Cook, B.G., Tankersley, M., & Landrum, T.J. (2009). Determining evidence-based 

practices in special education. Exceptional Children, 75(3), 365-383. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Chiang%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=21618065
http://www.ncbi.nlm.nih.gov/pubmed?term=Cheung%20YK%5BAuthor%5D&cauthor=true&cauthor_uid=21618065
http://www.ncbi.nlm.nih.gov/pubmed?term=Hickson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21618065
http://www.ncbi.nlm.nih.gov/pubmed?term=Xiang%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21618065
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsai%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=21618065


144 

 

Council for Exceptional Children. (2014, July/August). Standards for evidence-based 

practices in special education, 46(6), 206-212. 

Cullimore, A. (1944). Aid to the physically handicapped: hearings before the [House of 

Representatives] Committee on Labor Subcommittee to Investigate Aid to the 

Physically Handicapped.  78th Congress. Second Session. (1944, November 27, 

29, 30) (testimony of Allan R. Cullimore).  Retrieved from 

http://www02.us.archive.org/stream/aidtophysicallyh07unit 

Davidson, J. D. S. (2005). Enrollment prediction at Texas Baptist University. (Ed.D., Baylor 

University). Dissertation Abstracts International, 66 (no. 02A), 508.  

Davis, L.J. (1995, 2000). Enforcing normalcy: disability, deafness, and the body. London: 

Verso. 

DesJardins, S. L. (2002). An analytic strategy to assist institutional recruitment and 

marketing efforts. Research in Higher Education, 43(5), 531-553.  

Digital Accessible Information System [DAISY] Consortium. (2014). Retrieved from 

http://www.daisy.org/ 

Doren, B., Gau, J.M., & Lindstrom, L.E. (2012, Fall). The relationship between parent 

expectations and postschool outcomes of adolescents with disabilities. 

Exceptional Children, 79(1), 7-24. 

Dunn, O.J. (1959). Confidence intervals for the means of dependent normally distributed 

variables. Journal of the American Statistical Association, 54(287), 613-621.  

http://www.amazon.com/Enforcing-Normalcy-Disability-Deafness-Body/dp/1859840078
http://ezproxy.twu.edu:2069/stable/10.2307/2282541?Search=yes&resultItemClick=true&searchText=au:&searchText=%22Olive%20Jean%20Dunn%22&searchUri=%2Faction%2FdoBasicSearch%3FSearch%3DSearch%26amp%3BQuery%3Dau%3A%2522Olive%2520Jean%2520Dunn%2522%26amp%3Bwc%3Don
http://ezproxy.twu.edu:2069/stable/10.2307/2282541?Search=yes&resultItemClick=true&searchText=au:&searchText=%22Olive%20Jean%20Dunn%22&searchUri=%2Faction%2FdoBasicSearch%3FSearch%3DSearch%26amp%3BQuery%3Dau%3A%2522Olive%2520Jean%2520Dunn%2522%26amp%3Bwc%3Don


145 

 

Dunn, O.J. (1961). Multiple comparisons among means. Journal of the American 

Statistical Association, 56(293), 52-64.  

Dunn, O.J. & Clark, V. A. (2009). Basic statistics: a primer for the biomedical sciences.  

4th ed. N.Y.: Wiley.  

Efron, B., & Gong, G. (1983, February). A Leisurely look at the bootstrap, the jackknife, 

and cross-validation. American Statistician, 37(1), 36-48. Retrieved from 

http://www.jstor.org/stable/2685844 

Feldblum, C.R., Barry, K. & Benfer, E.A. (2008). The ADA Amendments Act of 2008.  

Georgetown Public Law and Legal Theory Research Paper No. 12-130. Retrieved 

from http://scholarship.law.georgetown.edu/facpub/1064; 

http://ssrn.com/abstract=2145409 

Fleischer, D.Z. & Zames, F. (2011). The Disability Rights Movement: from charity to 

confrontation. Second  Ed. Philadelphia, PA: Temple University Press.  

Fleming, A.R. & Fairweather, J. S. (2012). The role of postsecondary education in the 

path from high school to work for youth with disabilities. Rehabilitation 

Counseling Bulletin, 55(2), 71-81. 

Friedemann-Sánchez, G., Griffin, J. M., Rettmann, N. A., Rittman, M., & Partin, M. R. 

(2008). Communicating information to families of polytrauma patients: a 

narrative literature review. Rehabilitation Nursing, 33(5), 206-213. 

http://ezproxy.twu.edu:2069/stable/10.2307/2282330?Search=yes&resultItemClick=true&searchText=au:&searchText=%22Olive%20Jean%20Dunn%22&searchUri=%2Faction%2FdoBasicSearch%3FSearch%3DSearch%26amp%3BQuery%3Dau%3A%2522Olive%2520Jean%2520Dunn%2522%26amp%3Bwc%3Don
javascript:__doLinkPostBack('','mdb~~a9h%7C%7Cjdb~~a9hjnh%7C%7Css~~JN%20%22Rehabilitation%20Counseling%20Bulletin%22%7C%7Csl~~jh','');
javascript:__doLinkPostBack('','mdb~~a9h%7C%7Cjdb~~a9hjnh%7C%7Css~~JN%20%22Rehabilitation%20Counseling%20Bulletin%22%7C%7Csl~~jh','');


146 

 

Gawande, A. (2004). Casualties of war: military care for the wounded from Iraq and 

Afghanistan. New England Journal of Medicine, 351:2471-2475. 

Gelman, A. (2008). Running WinBUGS and OpenBUGS from R. Retrieved from 

http://www.stat.columbia.edu/~gelman/bugsR/ 

Gelman, A., Carlin, J. B., Stern, H. S., Dunson, D.B. Vehtari, A. & Rubin, D. B. (2013). 

Bayesian data analysis. 3rd ed. Boca Raton, FL: Chapman & Hall/CRC. 

Gerber, P. J. (2001). Learning disabilities: a life span approach. In D. P. Hallahan, B. K. 

Keogh & W. M. Cruickshank (Eds.), Research and global perspectives in learning 

disabilities: essays in honor of William M. Cruickshank (pp. 167-180). Mahwah, 

N.J: L. Erlbaum.  

Gettens, J., Henry, A.D., & Himmelstein, J. (2012). Assessing health care reform potential 

effects on insurance coverage among persons with disabilities. Journal of 

Disability Policy Studies , 23(3), 179-189. 

Goenner, C. F., & Pauls, K. (2006). A predictive model of inquiry to enrollment. Research 

in Higher Education, 47(8), 935-956. doi:10.1007/s11162-006-9021-8  [ch2] 

Goenner, C. F., & Snaith, S.M. (2004). Assessing the effects of increased admission 

standards. College and University Journal, 80(1), 29-34.  

Goldman, M. (2008). Statistics for bioinformatics. (Course Website: 

http://www.stat.berkeley.edu/users/hhuang/141C-2008.html). Retrieved from 

http://www.stat.berkeley.edu/~mgoldman/Section0402.pdf 

http://www.stat.berkeley.edu/users/hhuang/141C-2008.html


147 

 

Gore, A. (2006). An Inconvenient truth: the planetary emergency of global warming and 

what we can do about it. Emmaus, PA: Rodale Press. 

Gouvier, W. D., & Coon, R. C. (2002). Misconceptions, discrimination, and disabling 

language: synthesis and review. Applied Neuropsychology, 9(1), 48-57. 

Green, S.E. (2007). Components of perceived stigma and perceptions of well-being 

among university students with and without disability experience. Health 

Sociology Review, 16: 328-340. 

Green, S., Davis, C., Karshmer, E., Marsh, P., & Straight, B. (2005). Living stigma: the 

impact of labeling, stereotyping, separation, status loss, and discrimination in the 

lives of individuals with disabilities and their families. Sociological Inquiry, 75(2), 

197-215. 

Hamblet, E.C. (2014). Nine strategies to improve college transition planning for students 

with disabilities. Teaching Exceptional Children, 46(3), 53-59. 

Hamner, M. S. (2000). Bayesian point estimates in finite population sampling. (Ph.D., 

Baylor University).  Dissertation Abstracts International, 61, (no. 07B), 3671. 

Hamner, M.S. (2003-present). Mathematics, Probability and Statistics, and Statistical 

Methods: Video Lectures and Lecture Notes for MATH 5573, MATH 5583, MATH 

5483, MATH 5493, and CSCI 5663. Texas Woman’s University. 

Hamner, M.S. (2002-present). Enrollment prediction model. 



148 

 

Hamner, M. S., & Ahluwalia, P. M. S. (2007, February 27-March 2). Predicting real-time 

percent enrollment increase. 2007 MIDAIR Conference: Institutional Research: A 

Beacon of Light in a Sea of Information, South Padre Island, TX.  

Hamner, M. S., Seaman, J. W., & Young, D. M. (2004). Empirical Bayes and Bayes 

prediction of finite population total using auxiliary information. Texas Project 

NExT [New Experiences in Teaching] Journal, 2(1), 11-20. Retrieved from 

http://faculty.sfasu.edu/robersonpamel/txcmj/hamner-04.pdf  

Harrell, F.E. Jr., Lee, K.L. & Mark, D.B. (1996, February 28). Multivariable prognostic 

models: issues in developing models, evaluating assumptions and adequacy, and 

measuring and reducing errors. Statistics in Medicine, 15(4):361-87.    

Hayward, P. (2008, March). Traumatic brain injury: the signature of modern conflicts. 

The Lancet Neurology, 7(3), 200-201. doi:10.1016/S1474-4422(08)70032-2   

Herrick, S. J. (2011). Postsecondary students with disabilities: predictors of adaptation to 

college. Pennsylvania State University, 3471714 

Herzberg, P. A. (1967, December). The parameters of cross-validation. (Ph.D., University 

of Illinois). Retrieved from http://www.dtic.mil/cgi-

bin/GetTRDoc?AD=AD667467&Location=U2&doc=GetTRDoc.pdf   

Hesse, B.W. & Shneiderman, B. (2007), eHealth research from the user's perspective. 

American Journal of Preventive Medicine. 32(5 Suppl),  S97-S103. Elsevier. 



149 

 

Heyer, K.C. (2002). The ADA on the road: disability rights in Germany. Law & Social 

Inquiry, 27(4), 723-762. 

Heyer, K. C. (2007). People with disabilities.  In Encyclopedia of law and society: 

American and global perspectives. David Clark, ed. Thousand Oaks, CA: Sage 

Publications. 

Hicks, T.A., & Knollman, G.A. (2014, April).  Secondary analysis of National Longitudinal 

Transition Study 2 data: a statistical review. Career Development and Transition 

for Exceptional Individuals. DOI: 10.1177/2165143414528240. Retrieved from 

http://cde.sagepub.com/content/early/2014/04/03/2165143414528240 

Hosmer, D.W. & Lemeshow, S. (2000). Applied logistic regression. 2nd ed. (Wiley Series 

in Probability and Statistics). N.Y. Wiley. 

Ingram, P. B. (2008, June). A polychotomous, multivariate regression model predicting 

performance level in a core mathematics course. (M.S., Texas Woman's 

University). Retrieved from http://gradworks.umi.com/14/62/1462897.html 

International Monetary Fund. (2013, October). World Economic Outlook (WEO): 

transitions and tensions. Washington, DC.  Retrieved from 

http://www.imf.org/external/pubs/ft/weo/2013/02/pdf/text.pdf 

 

 



150 

 

Javitz, H. & Wagner, M. (2003, March). Analysis of potential bias in the sample of local 

education agencies (LEAs) in the National Longitudinal Transition Study-2 (NLTS2) 

sample. (SRI Project P11182). Menlo Park, CA: SRI International. Retrieved from 

http://www.nlts2.org/studymeth/nlts2_analysis_bias_sample.pdf 

Javitz, H. & Wagner, M. (2005, May). Analysis of potential bias in the Wave 1 and Wave 

2 respondents to the National Longitudinal Transition Study-2 (NLTS2). (SRI 

Project P11182). Menlo Park, CA: SRI International. Retrieved from 

http://www.nlts2.org/studymeth/nlts2_analysis_bias_respondents.pdf 

Jepsen, C. & Montgomery, M.  (2009). Miles to go before I learn: the effect of travel 

distance on the mature person's choice of a community college. Journal of Urban 

Economics, 65, p. 64-73.   

Kaelber, L. (2012). Eugenics: compulsory sterilization in 50 American states.  Retrieved 

from http://www.uvm.edu/~lkaelber/eugenics/ 

Kallman, David Israel. (2012). Life without boundaries: a positive deviance inquiry of 

communication behaviors that influence academic success of learning-disabled 

university students. Dissertation. University of Texas at El Paso.  

Kaprolet, C.M. (2011). Social-emotional predictors of postsecondary enrollment for 

students with disabilities.  Dissertation. Arizona State University. 

 



151 

 

Kovačić, Z. J. (2010). Early prediction of student success: mining students' enrolment [sic] 

data. Paper presented at the Proceedings of Informing Science & IT Education 

Conference (InSITE) 2010, Retrieved from    

http://proceedings.informingscience.org/InSITE2010/InSITE10p647-

665Kovacic873.pdf 

Kressley, K. M., & Huebschmann, M. (2002). The 21st century campus: gerontological 

perspectives. Educational Gerontology, 28(10), 835-851.  

Kudlick, C. J. (2003). Disability history: why we need another "other." American 

Historical Review, 108(3), 763-793.  

Leon, B. (2007). Predicting ethnic minority student retention.  Honors Capstone Project, 

Texas Woman’s University, Dr. M.S. Hamner, Faculty Advisor.  

Linton, S. (1998). Claiming disability: knowledge and identity. N.Y: New York University 

Press. 

Maltz, E. N., Murphy, K. E., & Hand, M. L. (2007). Decision support for university 

enrollment management: implementation and experience. Decision Support 

Systems, 44(1), 106-123. DOI: 10.1016/j.dss.2007.03.008 

MarylandOnline. (2014). Higher education program: program rubric. Retrieved from 

http://www.qmprogram.org/rubric/ 

McMahan, J. (2005). Causing disabled to exist and causing people to be disabled. Ethics, 

116(1), 77-99.  



152 

 

Merton, R.K. (1957). The self-fulfilling prophecy. In R.K. Merton. Societal theory and 

social structure.  (pp. 421-438; revised and enlarged ed.)Glencoe, IL: Free Press. 

Meyer, R.H.. (May 2012). College students with disabilities: motivation to utilize 

disability support services: a qualitative investigation.  Dissertation, Temple 

University UMI # 3510325 

Miceli, M.A. (2008). The associations among youth characteristics, secondary school 

experiences, and enrollment in two- and four-year colleges among youth with 

disabilities. Dissertation, University of Maryland, College Park. UMI # 3339490 

Mickey, R.M. & Greenland, S. (1989). The Impact of confounder selection criteria on 

effect estimation. American Journal of Epidemiology, 121(1): 125-137. 

Moore, D.S., McCabe, G.P., & Craig, B. (2012). Introduction to the practice of statistics. 

7th ed. N.Y. Freeman.   

Morris, C. G. (2009, May 17). Prospective student interaction and engagement with the 

college: linking timeliness to enrollment likelihood. (Ph.D., George Washington 

University). Retrieved from http://gradworks.umi.com/3344793.pdf   

Morris, J.N., Howard, E.P., Fries, B.E., Berkowitz, R., Goldman, B., David, D. (2014). Using 

the community health assessment to screen for continued driving. Accident 

Analysis & Prevention, 63(1), 104-110. 

Mosier, C. I. (1951). The need and means of cross validation. i. problems and designs of 

cross-validation. Educational and Psychological Measurement, 11, 5-11.  

http://ezproxy.twu.edu:2092/pqdtft/docview/230761358/14331A060505CE4D9C1/5?accountid=7102
http://ezproxy.twu.edu:2092/pqdtft/docview/230761358/14331A060505CE4D9C1/5?accountid=7102
http://ezproxy.twu.edu:2092/pqdtft/docview/230761358/14331A060505CE4D9C1/5?accountid=7102


153 

 

Muller, C., & Shifrer, D., & Callahan, R. (2012). The Label of learning disability 

and college enrollment. Retrieved from 

http://www.utexas.edu/cola/orgs/etag/_files/pdfs/presentations/Muller_JAM_J

une2012.pdf 

National Center on Secondary Education and Transition [NCSET].  (2014a). Retrieved 

from http://www.ncset.org/ 

National Center on Secondary Education and Transition [NCSET]. (2014b). 

Accommodations. Retrieved from  

http://www.ncset.org/topics/accommodations/ 

National Center on Secondary Education and Transition [NCSET]. (2014c). Universal 

design for learning. Retrieved from http://www.ncset.org/topics/udl/ 

National Council on Disability. (2009, March 4). Invisible wounds: serving service 

members and veterans with PTSD and TBI. Washington, DC: National Council on 

Disability. Retrieved from 

http://www.ncd.gov/newsroom/publications/2009/veterans.doc 

National Council on Disability. (2011, February 14). Rising expectations: the 

Developmental Disabilities Act Revisited.  Retrieved from 

http://www.ncd.gov/publications/2011/Feb142011#toc7 



154 

 

National Council on Disability. (2012, December 5). NCD statement on failed CRPD 

ratification vote in the Senate. Retrieved from 

http://www.ncd.gov/newsroom/120512 

National Dissemination Center for Children with Disabilities [NICHY]. ( 2014a). All About 

the IEP. Retrieved from nichcy.org/schoolage/iep   

National Dissemination Center for Children with Disabilities [NICHY]. ( 2014b). Transition 

to adulthood. Retrieved from nichcy.org/schoolage/transitionadult 

National Governors Association Center for Best Practice. Council of Chief State School 

Officers.  Common Core State Standards Initiative: application to students with 

disabilities. (2014). Retrieved from 

http://corestandards.org/assets/application_to_students_with_disabilities.pdf 

 
Neter, J., Kutner, M., Wasserman, W., & Nachtsheim, C. (1996). Applied linear statistical  

models.  N.Y: McGraw-Hill/Irwin. 

 
Newman, L., Wagner, M., Cameto, R., & Knokey, A. (2009, April). The post-high school 

outcomes of youth with disabilities up to 4 years after high school. a report from 

the National Longitudinal Transition Study-2 (NLTS2) (NCSER 2009-3017). Menlo 

Park, CA; Washington, D.C.: SRI International; U.S. Department of Education. 

Institute of Educational Sciences. National Center for Special Education Research. 

http://corestandards.org/assets/application_to_students_with_disabilities.pdf


155 

 

Retrieved from 

http://www.nlts2.org/reports/2009_04/nlts2_report_2009_04_complete.pdf 

Newman, L., Wagner, M., Cameto, R., Knokey, A., & Shaver, D. (2010, September). 

Comparisons across time and the outcomes of youth with disabilities up to 4 years 

after high school: a report of findings from the National Longitudinal Transition 

Study (NLTS) and the National Longitudinal Transition Study-2 (NLTS2) (NCSER No. 

NCSER 2010-3008). Menlo Park, CA; Washington, D.C.: SRI International; U.S. 

Department of Education. Institute of Educational Sciences. National Center for 

Special Education Research. Retrieved from 

http://nlts2.org/reports/2010_09/nlts2_report_2010_09_complete.pdf 

Newman, L., Wagner, M., Knokey, A.M., Marder, C., Nagle, K., Shaver, F, Wei, X, with 

Cameto, R., Contreras, E., Ferguson, K., Greene, S., and Schwarting, M. (2011, 

September). The post high school outcomes of young adults with disabilities up 

to 8 years after high school: a report from the National Longitudinal Transition 

Study-2 (NLTS2) (NCSER 2011-3005). Menlo Park, CA: SRI International.  

North Carolina State University. Center for Universal Design. (2014): About UD: universal 

design principles. Retrieved from 

http://www.design.ncsu.edu/cud/about/ud/udprinciples.htm 

Nunnally, J. C. (1978). Psychometric theory (2d ed.). New York: McGraw-Hill. 

http://nlts2.org/reports/2010_09/nlts2_report_2010_09_complete.pdf


156 

 

Obarse, B. C. (2009, August). Using data mining techniques to identify "the best" 

operational patterns for enrollment modeling. (M.S., Texas Woman's University). 

(Publication No. AAT 1472458) 

Osborne, J. W. (2000). Prediction in multiple regression. Practical Assessment, Research 

& Evaluation, 7(2). Retrieved from http://PAREonline.net/getvn.asp?v=7&n=2  

Pan American Health Organization [PAHO]. (2013). PAHO strategic plan 2008-2012. 

Retrieved from 

www.paho.org/hq/index.php?option=com_docman&task=doc_download&gid=1

972&itemid=&lang=en  

Pedhazur, E. J. (1997). Multiple regression in behavioral research: explanation and 

prediction (3rd ed.). Fort Worth: Harcourt Brace College Publishers. 

Peoples-McAfee, L. M. (2008). A longitudinal analysis using auxiliary information to 

model retention in undergraduate students. (M.S., Texas Woman’s University). 

Retrieved from http://gradworks.umi.com/14/62/1462901.html 

Perlow, E. (2010, April 20). Correlational inquiry into college applicant enrollment 

patterns. Paper presented at the Student Creative Arts and Research Symposium, 

Texas Woman's University, Denton, TX (Research Advisor: M.S. Hamner). 

Retrieved from http://www.a4access.org/twutheop2010.html 

Perlow, E. J. I. (2006). A for accessibility: descriptor preferences of people with 

accessibility needs. (Ph.D., Texas Woman’s University). Dissertation Abstracts 

http://www.a4access.org/twutheop2010.html


157 

 

International, 67, no. 04B, 315. Retrieved from 

http://gradworks.umi.com/32/15/3215122.html 

Pickett, J. P., et al. (Eds.). (2000). American Heritage Dictionary of the English Language 

(4th ed.). Boston, MA: Houghton-Mifflin Company. 

Pingry, L.N. (2007). Factors that predict graduation among college students with  

disabilities. Dissertation: University of Missouri-Columbia. UMI Number 3322735   

Pingry-O’Neill, L.N.; Markward, M.J., & French, J.P. (2012). Predictors of graduation  

among college students with disabilities. Journal of Postsecondary Education and 

Disability, 25(1), 21-36. 

Pisha, B. & Stahl, S. (2005). The promise of new learning environments for students with  

disabilities.  Intervention in School & Clinic, 41(2), 67-75. 

Ponticelli, J. E., & Russ-Eft, D. (2009). Community college students with disabilities and 

transfer to a four-year college. Exceptionality, 17(3), 164-176. 

doi:10.1080/09362830903028473 

Post-9/11 Veterans Educational Assistance Act of 2008, P.L. 110-252 [Chapter 33  

            Post-9/11 G.I. Bill of Rights]. Retrieved from:    

            http://www.gpo.gov/fdsys/pkg/PLAW-110pub252/pdf/PLAW- 

           110publ252.pdf; http://www.gibill.va.gov/ 



158 

 

 Princeton University. (2010). Texas Higher Education Opportunity Project [THEOP]. 

Retrieved from http://princeton.theop.edu/     

Renfro, L. A., & Hamner, M. S. (2006, Spring). Predicting undergraduate re-enrollment: a  

                Bayesian approach. The Pentagon: A Mathematics Magazine for  Students,   

               65(2), 7-20. Retrieved from  

               http://www.kappamuepsilon.org/pages/pentagon/Pentagon2006Spring.pdf 

Rice, W. R. (1990). A consensus combined p-value test and the family-wide significance 

of component tests. Biometrics, 46(2), 303-308. Retrieved from 

http://www.jstor.org/stable/2531435 

Roksa, J. & Velez, M. (2012). A late start: delayed entry, life course transitions  

and bachelor's degree completion. Social Forces,90(3), 769-794. 

Rose, D.H. & Meyer, A. (2002). Teaching every student in the digital age: universal  

design for learning. Alexandria, VA: Association for Supervision and Curriculum 

Development [ASCD]. 

Rose, C.A., Monda-Amaya-L.E., & Espelage, D.L. (2011). Bullying perpetration and  

             victimization in special education: a review of the literature.  Remedial  

             and Special Education, 32(2), 114-130.   

Sahlins, M. & Service, E. (Eds.). (1960). Evolution and culture. Ann Arbor: University of   

Michigan Press.  

http://www.jstor.org/stable/2531435


159 

 

Salvia, Ysseldyke, & Bolt. Assessment in special and inclusive education. Tenth ed. 

 Houghton-Mifflin, 2007. 

Sanford, C., Newman, L., Wagner, M., Cameto, R.,  Knokey, A.M., Shaver, D. (2011). The  

           post high school outcomes ofoung adults with disabilities up to 6                   

           years after high school: key findings from the National Longitudinal                   

           Transition Study-2 (NLTS2.) (NCSER 2011-3004). Menlo Park, CA:  

          SRI International. Retrieved from  

          http://www.nlts2.org/nlts2/reports/2011_09/nlts2_report_09_complete.pdf 

SAS Institute (Cary, NC). (2014). SAS® statistical software. Retrieved from  

http://www.sas.com 

Schmetzke, A. (2001). Online distance education: anytime, anywhere but not for  

everyone. Information Technology and Disabilities, 7(2): n.p. 

Shay, J. (1991). Learning about combat stress from Homer's Iliad. Journal of Traumatic  

Stress, 4(4), 561-579. 

Sheskin, D. J. (1997). Handbook of parametric and nonparametric statistical procedures.  

Boca Raton, FL: CRC Press. 

Shogren, K.A. (2013).  A Social-ecological analysis of the self-determination literature. 

Intellectual and Developmental Disabilities. 51(6), 496-511. doi: 

http://dx.doi.org/10.1352/1934-9556-51.6.496 

 

http://dx.doi.org/10.1352/1934-9556-51.6.496


160 

 

Southern Association of Colleges and Schools. Commission on Colleges. (2008). The  

principles of accreditation: foundations for quality enhancement. Decatur,  

GA: Southern Association of Colleges and Schools.  

Stokes, M. E., Davis, C. S., & Koch, G. G. (2001). Categorical data analysis using the SAS®  

system (2nd ed.). Cary, NC; New York: SAS Institute; Wiley.   

Szumilas, M. (2010, August). Explaining odds ratios. Journal of the Canadian  

Academy of Child & Adolescent Psychiatry. 19(3): 227–229. 

Tanielan, T., & Jaycox, L. H. (Eds.). (2008). Invisible wounds of war: psychological  

and cognitive injuries, their consequences, and services to assist recovery.  

Santa Monica, CA: Rand Center for Military Policy Research. Retrieved   

From http://www.rand.org/pubs/monographs/2008/RAND_MG720.pdf 

Test, D. W., Mazzotti, V. L., Fowler, A. L., Kortering, C. H., & Kohler, P. H. (2009). 

Evidence-based secondary transition predictors for improving post-school 

outcomes for students with disabilities. Career Development and Transition for 

Exceptional Individuals, 32, 160–181. doi:10.1177/0885728809346960 

Texas Higher Education Coordinating Board [THECB]. (2014). Retrieved from  

http://www.state.tx.us/thecb/ 

Texas Woman’s University. (2006). Texas Woman’s University strategic plan for 2005- 

2010.  Retrieved from http://www.twu.edu/sp/brochure/TWU-Strategic- 

Plan-2005-2010.pdf 



161 

 

Texas Woman’s University. (2014a). Institutional Effectiveness. Retrieved from  

http://www.twu.edu/iep/ 

Texas Woman’s University. (2014b). Veterans Affairs Center. Retrieved from  

http://www.twu.edu/veterans/veterans-benefits.asp 

Thompson, S.J., Johnstone, C.J., & Thurlow, M.L. (2002, June). Universal design applied  

to large scale assessments. Minneapolis, MN.: University of Minnesota.    

National  Center on Educational Outcomes. Retrieved from  

https://osepideasthatwork.org/toolkit/pdf/Universal_Design_LSA.pdf 

Titchkovsky, T. (2001). Disability: a rose by any other name?: people-first language in  

Canadian society. Canadian Review of Sociology & Anthropology, 28(2),  

125-140. 

UCLA.  Institute for Digital Research and Education. (2014). SAS data analysis examples:  

logit regression. Retrieved from  

http://www.ats.ucla.edu/stat/sas/dae/logit.htm 

United Nations. (2014a). Convention on the Rights of Persons with Disabilities.  

Retrieved from  

http://www.un.org/disabilities/convention/conventionfull.shtml 

United Nations. (2014b). Global issues: ageing [sic].  Retrieved from  

http://www.un.org/global issues/ageing/index.shtml 

U.S. Access Board. (2014). Retrieved from http://www.access-board.gov/ 



162 

 

U.S. Census Bureau. (2012). 2012 national population projections: table-12: projections  

of the population by age and sex for the United States, 2015 to 2060.  

Washington, DC: U.S. Government Printing Office. Retrieved from  

http://www.census.gov/population//projections/files/summary/NP2012-T12.csv 

U.S. Census Bureau. (2014) American Community Survey: disability: informational pages.  

Washington, DC: U.S. Government Printing Office. Retrieved from 

http://www.census.gov/acs/www/SBasics/Information/disability.htm 

U.S. Census Bureau. (2010a). American Community Survey [the “long form” in the  

decennial 2010 U.S. Census]. Washington, DC: U.S. Census Bureau.  

             Washington, DC: U.S. Government Printing Office. Retrieved from  

             http://www.census.gov/acs/www/ 

U.S. Census Bureau. (2010b). American Community Survey: disability: informational 

pages. Washington, DC: U.S. Government Printing Office. Retrieved from  

http://www.census.gov/acs/www/SBasics/Information/disability.htm 

U.S. Centers for Disease Control and Prevention. (2013). The state of aging and  

health in America report: Disability. Behavioral Risk Factor  

Surveillance System Survey Data. Atlanta, GA: U.S. Department of Health and 

Human Services, Centers for Disease Control and Prevention. Retrieved      

             from apps.nccd.cdc.gov/SAHA/ 

U.S. Defense and Veterans Brain Injury Center. (2014). Retrieved from dvbic.dcoe.mil/  

http://www.census.gov/acs/www/SBasics/Information/disability.htm


163 

 

U.S. Department of Defense. (2014). Operation Iraqi Freedom (OIF)/Operation  

Enduring Freedom (OEF) U.S. Casualty Status as of ... Retrieved from  

http://www.defenselink.mil/news/casualty.pdf 

U.S. Department of Education. (2010, July). Supporting rural schools: reauthorizing the  

            Elementary and Secondary Education Act. Washington, DC: U.S.   

           Government Printing Office. Retrieved from   

            http://www2.ed.gov/policy/elsec/leg/blueprint/faq/supporting-rural- 

schools.pdf 

U.S. Department of Education. (2014). College affordability and completion.  

Washington, DC: U.S. Government Printing Office.  Retrieved from   

http://www.ed.gov/college-completion 

U.S. Department of Education. Advisory Commission on Accessible Instructional  

Materials in Postsecondary Education for Students with Disabilities.  

(2013. April 10). Washington, DC: U.S. Government Printing Office.  

Retrieved  

from http://www2.ed.gov/about/bdscomm/list/aim/index.html?exp=5   

U.S. Department of Education. Institute of Education Sciences. National Center for  

Education Statistics. (2011). Projections of education statistics to 2020.  

39th ed. Washington, DC: U.S. Government Printing Office. Retrieved 

from  

http://www2.ed.gov/policy/elsec/leg/blueprint/faq/supporting-rural-
http://www.ed.gov/college-completion


164 

 

http://nces.ed.gov/pubs2011/2011026.pdf 

U.S. Department of Education. Institute of Education Sciences. National Center  

for Education Statistics. (2013, January 9). Projections of education  

             statistics to 2021. Fortieth ed. (NCES 2013-008). Washington, DC: U.S.  

             Government Printing Office. Retrieved from    

             http://nces.ed.gov/pubs2013/2013008.pdf  

U.S. Department of Education. Institute of Education Sciences. National Center  

for Special Education Research. (2000-2012). National Longitudinal  

             Transition Study-2 (NLTS2). Washington, DC: U.S. Government Printing  

             Office. Retrieved from http://www.nlts2.org/ 

U.S. Department of Education. Institute of Education Sciences. National Center for  

Education Statistics & Mathematica Policy Research (2014). National  

Longitudinal Transition Study-2-2012 (NLTS2-2012). Washington, DC: U.S.  

Government Printing Office. Retrieved from  http://ies.ed.gov/nces/nlts/  

U.S. Department of Education. Institute of Education Sciences. National Center for    

Special Education Research. [NCSER]. (2012). National Longitudinal  

Transition Study-2 (NLTS2) training modules.  Washington, DC:       

U.S. Government Printing Office. Retrieved from  

http://ies.ed.gov/ncser/projects/nlts2/training.asp 

U.S. Department of Education. Institute of Education Sciences. National Center  



165 

 

for Special Education Research. [NCSER]. (2014). Conceptual framework.   

Washington, DC: U.S. Government Printing Office. Retrieved from  

http://www.nlts2.org/studymeth/index.html#framework 

U.S. Department of Education. Institute of Education Sciences. National Center  

for Special Education Research. [NCSER]. (2013). NLTS2 database  

structure.  Washington, DC: U.S. Government Printing  

Office. Retrieved from      

http://www.nlts2.org/data_dictionary/downloads/ 

Documentation/nlts2_DD_DB_StructureW5_Rev1  

Web.pdf 

U.S. Department of Education. Office for Civil Rights. (2012, October). Disability rights:  

enforcement highlights. Washington, DC: U.S. Government Printing      

Office. Retrieved from http://www2.ed.gov/documents/news/section- 

504.pdf 

U.S. Department of Education. Office for Civil Rights. (2011, March). Transition of  

students with disabilities to postsecondary education: a guide for high  

school educators. Washington, DC: U.S. Government Printing Office.  

Retrieved from      

http://www2.ed.gov/about/offices/list/ocr/transitionguide.html 

U.S. Department of Education. Office of Special Education Programs [OSEP].  

http://www.nlts2.org/data_dictionary/downloads/
http://www2.ed.gov/documents/news/section-


166 

 

(2014). Building the legacy: IDEA 2004: transition services participants.  

             Washington, DC: U.S. Government Printing Office. Retrieved from  

              http://idea.ed.gov/ 

U.S. Department of Education. Office for Special Education Programs [OSEP].  

              (1985-1993) National Longitudinal Transition Study. Washington, DC: U.S.  

             Government Printing Office. Retrieved from   

http://policyweb.sri.com/cehs/projects/displayProject.jsp?Nick=nlts 

U.S. Department of Education. Office for Civil Rights. (2008, July 25). Dear  

colleague letter. Washington, DC: U.S. Government Printing Office. Retrieved 

from  http://www.ed.gov/about/offices/list/ocr/letters/colleague-20080725.pdf  

U.S. Department of Health and Human Services, Administration on Aging.  

(2014). Washington, DC: U.S. Government Printing Office. Retrieved from  

http://www.hhs.gov/aoa/ 

U.S. Department of Health and Human Services. Agency for Healthcare Research and  

Quality. (2013, May). 2012 National healthcare disparities report. (No. AHRQ 

Publication No. 13-0003). Washington, DC:  U.S. Government Printing Office. 

Retrieved from  

http://www.ahrq.gov/research/findings/nhqrdr/nhqr12/2012nhqr.pdf 

 

U.S. Department of Labor. Bureau of Labor Statistics. (2012). Employment projections:  

http://www.ed.gov/about/offices/list/ocr/letters/colleague-20080725.pdf
http://www.ahrq.gov/research/findings/nhqrdr/nhqr12/2012nhqr.pdf


167 

 

current population survey. Washington, DC: U.S. Government Printing Office. 

Retrieved from http://www.bls.gov/emp/ep_chart_001.htm 

U.S. Department of Labor. Bureau of Labor Statistics. (2013, June 6). Labor force  

characteristics by race and ethnicity, 2011. Washington, DC: U.S.   

Government Printing Office. Retrieved from  

http://www.bls.gov/cps/cpsrace2011.pdf 

U.S. Department of Veterans Affairs. (2014a). Retrieved from http://www.va.gov/ 

U.S. Department of Veterans Affairs. (2014b). Disability compensation. Retrieved from  

http://www.benefits.va.gov/COMPENSATION/types-disability.asp 

U.S. Department of Veterans Affairs. (2014c). G.I. Bill. Retrieved from  

http://www.gibill.va.gov/ 

U.S. Federal Emergency Management Agency. (2014). Retrieved from www.fema.gov/ 

U.S. Holocaust Museum. (2014). Holocaust encyclopedia: euthanasia program.  

Retrieved from  

http://www.ushmm.org/wlc/en/article.php?ModuleID=10005200 

University of Alabama-Birmingham. Center for Research on Applied Gerontology.  

(2014). Senior driver research study. Retrieved from  

http://crag.uab.edu/crag/seniordriver.asp 

 

University of New Hampshire. Institute on Disability. (2009-present). Annual  

http://crag.uab.edu/crag/seniordriver.asp


168 

 

disability statistics compendium. Retrieved from  

http://disabilitycompendium.org/ 

Van de Water, G.; Rainwater, T. (2001). What is P-16 education? A primer for legislators:  

a practical introduction to the concept, language, and policy issues of an  

integrated system of public education. Denver, CO: Education Commission of the  

States (No. P16-01-01) 

Wacker, J.L., Parish, S.L., & Macy. R.J. (2008). Sexual assault and women with cognitive  

disabilities: codifying discrimination in the United States. Journal of Disability 

Policy Studies, 19(2), 86-94. 

Wagner, M., Newman, L., Cameto, R., & Levine, P. (2005). Changes over time in the early  

postschool outcomes of youth with disabilities: a report of findings from    

the National Longitudinal Transition Study (NLTS) and the National  

Longitudinal Transition Study-2 (NLTS2). Menlo Park, CA,   

SRI International. Retrieved from  

http://www.nlts2.org/reports/2005_06/nlts2_report_200 

5_06_complete.pdf 

Warden, D. (2006). Military TBI during the Iraq and Afghanistan wars. The Journal  

of Head Trauma Rehabilitation, 21(5), 398-402. 

http://www.nlts2.org/reports/2005_06/nlts2_report_200


169 

 

Wherry, R.J. (1951, Spring). Comparison of cross-validation with statistical inference of 

Betas and multiple R from a single sample. Educational and Psychological 

Measurement, 11(1), 23-28.  

Williams, J.M.  (2000, September) . How everyone benefits from assistive tech's greatest  

hits. Business Week. Retrieved from http://www.businessweek.com/ 

bwdaily/dnflash/sep2000/nf20000920_400.htm?unframed   

World Health Organization [WHO]. (2010a). Climate change and human health.  

Retrieved from http://www.who.int/globalchange/en/ 

World Health Organization [WHO]. (2010b). World health statistics 2010. Retrieved from  

http://www.who.int/whosis/whostat/2010/en/index.html 

Wu, S. V., & Green, A. (2000). Projection of chronic illness prevalence and cost inflation.  

Santa Monica: CA: RAND Corporation. 

Young, J., Ne-eman, A., & Gelser, S. (2011, March 9). Bullying and students with  

disabilities: briefing paper written for the White House Conference on   

Bullying Prevention. Washington, DC: National Council on Disability.  

Retrieved from  

http://www.ncd.gov/publications/2011/March92011/    

 

 

 

http://www.who.int/whosis/whostat/2010/en/index.html


170 

 

 

 

 

 

 

 

 

APPENDIX A 

Institutional Review Board Approval Letters 

 

 

 

 

 

 

 

 



171 

 

 

 



172 

 

 

 



173 

 

   

 

Certificate of Completion 

The National Institutes of Health (NIH) Office of Extramural Research 
certifies that Ellen (Ilana) Perlow successfully completed the NIH 
Web-based training course “Protecting Human Research Participants”. 

Date of completion: 02/14/2014  

Certification Number: 1403355  
 

 

   

 

 

 

 

 

 

 

 

 

 

 

 



174 

 

 

 

 

 

 

 

 

 

APPENDIX B 

U.S. Department of Education Institute for Education Sciences Restricted Use License 
Confirmation for NLTS2 Waves 1-5 Data – May 5, 2014 and Clearance for Dissemination 

to Non-Licensed Persons – November 18, 2014 

 

 

 

 

 

 

 

 

 

 



175 

 

U.S. Department of Education Institute for Education Sciences Restricted Use License 
Confirmation for NLTS2 Waves 1-5 Data – May 5, 2014  

 

From: IESData.Security@ed.gov [mailto:IESData.Security@ed.gov]  
Sent: Monday, May 05, 2014 6:45 AM 
To: Hamner, Mark 
Cc: Marilyn Seastrom; Jason Browning; Jesse Rine; Tami Le 
Subject: Approved- #10100011 

 Application number: 10100011 

Principal Project Officer (PPO) 

Name  Dr. Mark S. Hamner, PhD 

Title Associate Professor 

Organization Texas Woman's University 

Address 304 Administration Drive 

Building Administration Conference Tower (ACT) 

Room 910 

City Denton 

State/Zip Code  TX 76204-5765 

Phone (940) 898-3013 

Fax (940) 898-3588 

Email  mhamner@twu.edu 

 

Dear Dr. Mark S. Hamner, PhD, 
IES has approved your request to add new project staff to your License. Keep a copy of 
this email as part of your License file. 
As PPO, please make sure that these staff person(s) understand all applicable 
confidentiality laws and have read the Security Plan, License agreement, and the IES 
Restricted-use Data Procedures Manual. 
If you have any questions, please contact us. 

https://owa.twu.edu/owa/redir.aspx?C=4m9MzwLeZkW61LJWrf7gE-DptCjid9EI3n63ta-Hb_R4k0aZpZLZg3ufKvk8WAKX_7digOUIA_0.&URL=mailto%3amhamner%40twu.edu


176 

 

IES Data Security Office 
Department of Education/IES/NCES 
1990 K. Street, NW, Room 9060 
Washington, DC 20006 
202-502-7307 
IES Data Security Office 

 

Clearance for Dissemination to Non-Licensed Persons – November 18, 2014 

From: IESDataSecurity [mailto:IESData.Security@ed.gov]  
Sent: Tuesday, November 18, 2014 11:21 AM 
To: Hamner, Mark 
Subject: RE: Clearance for Dissertation Using NLTS2 Restricted Use Data License 
#10100011 

 Dr. Hamner, 

 You are cleared to disseminate the attached to non-licensed persons. 

 Thanks so much! 

 Bethany Ring 
 IES Data Security Office 
U.S. Department of Education 
1990 K Street, NW, Room 9041 
Washington, DC  20006 
Office: 202-502-7363 
Email: bethany.ring@ed.gov 
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MULTICOLLINEARITY TESTING FOR PREDICTOR VARIABLES found in ENROLL_2 and 
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As to specific excluded independent variables, multicollinearity was evidenced 

between excluded Final Graduation Status and included, better-occupied Final Diploma 

Status; between Other Languages than English spoken and General Health, Final 

Diploma Status,  Household Income, Financial Independence, and Ethnicity; between 

Urbanicity and Household Income, Driver’s License, Ethnicity and Poverty Level; 

between Standardized Tests and Driver’s License, Poverty Level, and other College 

Preparation-themed Final Diploma Status, Academic GPA, and College Entrance 

Exams/College Contacted; between Gender and Ethnicity with General Health, Financial 

Independence and Poverty Level, and  Ethnicity with Driver’s License, Household 

Income, and Urbanicity (Far-right “Sig.” columns in tables indicate statistically significant 

pairs  (α < .10). 

 “Sig” [last column]: Scale: 1: .01p <   2: 01 .05p≤ ≤   3:  .05 .10p≤ ≤ ;  4: .10p >  
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TESTING FOR MULTICOLLINEARITY: PREDICTOR VARIABLES found in 4-Year Model: (sample sizes rounded to nearest ten) 
 
 XVAR1 XVAR2 n MISSING % 

 
CHISQ F-VALUE P-VALUE "SIG" 

GENDER HEALTH_GENNEW2 7690 3580 31.77% 102.0165 4.6158 0.0010 1 
OTHERLANG_YN HEALTH_GENNEW2 7530 3740 33.19% 30.8102 1.3797 .2381 4 
GENDER HOUSEHOLD_INCOME2 7430 3840 34.07% 2.9940 0.2199 0.8026 4 
ETHNIC HOUSEHOLD_INCOME2 7420 3850 34.16% 764.9871 14.0012 <.0001 1 
HEALTH_GENNEW2 HOUSEHOLD_INCOME2 7270 4000 35.49% 316.8550 1.3415 0.0607 3 
OTHERLANG_YN HOUSEHOLD_INCOME2 7270 4000 35.49% 155.2583 11.5643 <.0001 1 
ACCESS_CULTURE HEALTH_GENNEW2 7320 3950 35.05% 77.0761 3.7637 0.0046 1 
HEALTH_GENNEW2 FINSTAT 6130 5140 45.61% 141.6877 2.1335 0.0052 1 
GENDER FINANCIAL_INDEP_2 7250 4020 35.67% 62.8183 2.4248 0.0458 2 
FINANCIAL_INDEP_2 DRIVERS_LICENSE2 7230 4040 35.85% 957.6341 43.4736 <.0001 1 
ETHNIC FINANCIAL_INDEP_2 7230 4040 35.85% 590.0376 6.1969 <.0001 1 
GENDER DRIVERS_LICENSE2 7230 4040 35.85% 9.0827 1.5138 0.2186 4 
ETHNIC DRIVERS_LICENSE2 7220 4050 35.94% 620.7708 26.6003 <.0001 1 
HEALTH_GENNEW2 FINANCIAL_INDEP_2 7200 4070 36.11% 157.9664 1.7667 0.0294 2 
OTHERLANG_YN NTAFINSTAT 7190 4080 36.20% 166.2573 8.6537 <.0001 1 
HEALTH_GENNEW2 DRIVERS_LICENSE2 7180 4090 36.29% 369.5714 3.9079 <.0001 1 
GENDER FAMILY_STATUS2 7150 4120 36.56% 185.8328 5.0575 <.0001 1 
FAMILY_STATUS2 HEALTH_INS2 7120 4150 36.82% 134.4895 3.3746 0.0025 1 
ACCESS_CULTURE HOUSEHOLD_INCOME2 7100 4170 37.00% 280.3868 23.2077 <.0001 1 
OTHERLANG_YN FINANCIAL_INDEP_2 7090 4180 37.09% 600.4615 22.9527 <.0001 1 
OTHERLANG_YN DRIVERS_LICENSE2 7070 4200 37.27% 621.6256 108.2127 <.0001 1 
FINANCIAL_INDEP_2 HOUSEHOLD_INCOME2 7000 4270 37.89% 583.5738 10.6521 <.0001 1 
OTHERLANG_YN FAMILY_STATUS2 7000 4270 37.89% 112.7068 3.0897 0.0050 1 
HOUSEHOLD_INCOME2 DRIVERS_LICENSE2 6990 4280 37.98% 398.6919 31.6585 <.0001 1 



180 

 

ACCESS_CULTURE FINANCIAL_INDEP_2 6930 4340 38.51% 28.2277 1.1676 0.3229 4 
ACCESS_CULTURE DRIVERS_LICENSE2 6910 4360 38.69% 3.4647 0.622 0.4303 4 
HOUSEHOLD_INCOME2 FAMILY_STATUS2 6900 4370 38.78% 120.1995 1.7732 0.0465 2 
AN_AGE_ONSET DRIVERS_LICENSE2 6860 4410 39.13% 594.7473 6.2309 <.0001 1 
ACCESS_CULTURE FAMILY_STATUS2 6830 4440 39.40% 19.4717 0.6637 0.6791 4 
NP1ABOVEPOVERTY HEALTH_GENNEW2 6540 4730 41.97% 114.7138 1.0864 0.351 4 
NTADIPLOMA_NEW HOUSEHOLD_INCOME2 6540 4730 41.97% 302.8701 5.5460 <.0001 1 
NP1ABOVEPOVERTY HOUSEHOLD_INCOME2 6500 4770 42.32% 2168.2790 194.567 <.0001 1 
URBAN HOUSEHOLD_INCOME2 6390 4880 43.30% 150.1752 37.5438 <.0001 1 
NTADIPLOMA_NEW FINANCIAL_INDEP2 6380 4890 43.39% 635.1695 6.2988 <.0001 1 
NTADIPLOMA_NEW DRIVERS_LICENSE2 6360 4910 43.57% 518.6525 21.2277 <.0001 1 
ACCESS_CULTURE PARENT_ED 6350 4920 43.66% 127.7949 2.9072 0.0012 1 
URBAN FINANCIAL_INDEP_2 6270 5000 44.37% 72.2944 1.2987 0.2388 4 
URBAN DRIVERS_LICENSE2 6250 5020 44.54% 398.9395 37.4881 <.0001 1 
NP1ABOVEPOVERTY FINANCIAL_INDEP_2 6250 5020 44.54% 502.1149 21.5876 <.0001 1 
NP1ABOVEPOVERTY DRIVERS_LICENSE2 6240 5030 44.63% 340.5662 59.5045 <.0001 1 
FINANCIAL_INDEP_2 HEALTH_INS2 6200 5070 44.99% 202.6428 7.2773 <.0001 1 
DRIVERS_LICENSE2 HEALTH_INS2 6200 5070 44.99% 27.1338 4.1718 0.0411 2 
FAMILY_STATUS2 HEALTH_INS2 6200 5070 44.99% 46.6585 1.1956 0.3051 4 
GENDER HEALTH_INS2 6190 5080 45.08% 7.5527 1.1282 0.2882 4 
URBAN FAMILY_STATUS2 6190 5080 45.08% 121.2534 1.7249 0.055 3 
ETHNIC HEALTH_INS2 6190 5080 45.08% 42.6749 1.9551 0.0819 3 
NP1ABOVEPOVERTY FAMILY_STATUS2 6180 5090 45.16% 15.3910 0.3675 0.8999 4 
HEALTH_GENNEW2 HEALTH_INS2 6160 5110 45.34% 365.5330 3.9955 <.0001 1 
OTHERLANG_YN HEALTH_INS2 6050 5220 46.32% 9.9073 1.3344 0.2481 4 
HOUSEHOLD_INCOME2 HEALTH_INS2 6030 5240 46.50% 105.1407 6.8605 0.0011 1 
NTAFINSTAT HOUSEHOLD_INCOME2 5940 5330 47.29% 204.8520 5.1405 <.0001 1 
ACCESS_CULTURE HEALTH_INS2 5930 5340 47.38% 0.0516 0.0076 0.9303 4 
NTAFINSTAT FINANCIAL_INDEP_2 5780 5490 48.71% 330.7606 4.5536 <.0001 1 
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NTAFINSTAT DRIVERS_LICENSE2 5770 5500 48.80% 417.9801 20.5537 <.0001 1 
HEALTH_GENNEW2 PARENT_ED_NEW 5590 5680 50.40% 161.5506 1.6087 0.0415 2 
NTADIPLOMA_NEW HEALTH_INS2 5480 5790 51.38% 122.6587 3.9600 0.0014 1 
HOUSEHOLD_INCOME2 PARENT_ED_NEW 5430 5840 51.82% 854.1834 14.8777 <.0001 1 
URBAN HEALTH_INS2 5380 5890 52.26% 17.9298 1.1451 0.3182 4 
NP1ABOVEPOVERTY HEALTH_INS2 5360 5910 52.44% 1.5189 0.2378 0.6258 4 
DRIVERS_LICENSE2 PARENT_ED_NEW 5320 5950 52.80% 127.5157 4.3101 0.0006 1 
CEXAMS_CTPLAN TRANSITION_ROLE 5280 5990 53.15% 592.1722 14.9823 <.0001 1 
HEALTH_GENNEW2 SD_TEST 5140 6130 54.36% 98.5272 0.7646 0.7795 4 
HOUSEHOLD_INCOME2 SD_TEST 5010 6260 54.39% 8.1647 0.5955 0.5513 4 
FINANCIAL_INDEP_2 SELF_IDENTIFY2 5010 6260 55.55% 48.2730 2.3083 0.0556 3 
DRIVERS_LICENSE2 SELF_IDENTIFY2 5010 6260 55.55% 70.8503 13.9468 0.0002 1 
GENDER SELF_IDENTIFY2 5000 6270 55.63% 14.9228 2.7758 0.0958 3 
ETHNIC SELF_IDENTIFY2 4990 6280 55.72% 43.6979 1.7896 0.1112 4 
HEALTH_GENNEW2 SELF_IDENTIFY2 4990 6280 55.72% 226.6768 2.1784 0.0009 1 
NTAFINSTAT HEALTH_INS2 4980 6290 55.81% 174.7193 8.9046 <.0001 1 
FAMILY_STATUS2 SELF_IDENTIFY2 4940 6330 56.17% 22.8272 0.8577 0.5252 4 
FINANCIAL_INDEP_2 SD_TEST 4920 6350 56.34% 46.0390 1.652 0.1581 4 
DRIVERS_LICENSE2 SD_TEST 4910 6360 56.43% 113.4365 16.2361 <.0001 1 
HOUSEHOLD_INCOME2 SELF_IDENTIFY2 4880 6390 56.70% 45.2637 4.2178 0.0148 2 
OTHERLANG_YN SELF_IDENTIFY2 4860 6410 56.88% 3.1057 0.5555 0.4561 4 
FAMILY_STATUS2 SD_TEST 4860 6410 56.88% 38.8515 1.1665 0.321 4 
AN_TYPE SELF_IDENTIFY2 4830 6440 57.14% 406.6021 8.4136 <.0001 1 
ACCESS_CULTURE SELF_IDENTIFY2 4780 6490 57.59% 20.0534 3.8725 0.0491 2 
FINANCIAL_INDEP_2 RHOPE_FOR_FUTURE2 4740 6530 57.94% 414.2490 3.8055 <.0001 1 
DRIVERS_LICENSE2 RHOPE_FOR_FUTURE2 4730 6540 58.03% 287.6512 14.3426 <.0001 1 
GENDER RHOPE_FOR_FUTURE2 4730 6540 58.03% 27.4022 1.0296 0.3903 4 
AN_AGE_ONSET SELF_IDENTIFY2 4730 6540 58.03% 469.2456 6.3493 <.0001 1 
HOUSEHOLD)INCOME2 NTSGPA_ACAD 4700 6570 58.30% 138.4751 3.6364 0.0003 1 
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SELF_IDENTIFY2 RHOPE_FOR_FUTURE2 4700 6570 58.30% 6.4336 0.2879 0.886 4 
HOUSEHOLD_INCOME2 TRANSPORT_PROBLEM 4690 6580 58.39% 12.0690 1.1727 0.3206 4 
HOUSEHOLD_INCOME2 CEXAMS_CTPLAN 4670 6600 58.56% 149.5184 4.1074 0.0025 1 
HOUSEHOLD_INCOME2 TRANSITION_PLAN 4610 6660 59.09% 7.7294 0.9105 0.4024 4 
FINANCIAL_INDEP_2 TRANSPORT_PROBLEM 4610 6660 59.09% 111.2058 5.9864 <.0001 1 
HOUSEHOLD_INCOME2 RHOPE_FOR_FUTURE2 4610 6660 59.09% 157.0773 3.2181 0.0012 1 
DRIVERS_LICENSE2 TRANSPORT_PROBLEM 4610 6660 59.09% 665.0578 131.633 <.0001 1 
PARENT_ED_NEW HEALTH_INS2 4600 6670 59.18% 86.1707 2.5564 0.0255 2 
OTHERLANG_YN RHOPE_FOR_FUTURE2 4600 6670 59.18% 333.1337 14.1840 <.0001 1 
FINANCIAL_INDEP_2 NTSGPA_ACAD 4580 6690 59.36% 108.4994 1.6117 0.0571 3 
FINANCIAL_INDEP_2 CEXAMS_CTPLAN 4570 6700 59.45% 200.0952 3.0561 0.0019 1 
DRIVERS_LICENSE2 NTSGPA_ACAD 4560 6710 59.54% 74.6254 4.3477 0.0016 1 
DRIVERS_LICENSE2 CEXAMS_CTPLAN 4560 6710 59.54% 165.3766 10.815 <.0001 1 
FINANCIAL_INDEP_2 TRANSITION_PLAN 4540 6730 59.72% 5.5405 0.2952 0.8813 4 
DRIVERS_LICENSE2 TRANSITION_PLAN 4540 6730 59.72% 10.9394 2.3562 0.1249 4 
ACCESS_CULTURE RHOPE_FOR_FUTURE2 4530 6740 59.80% 12.1024 0.5092 0.729 4 
NTADIPLOMA_NEW SELF_IDENTIFY2 4470 6800 60.34% 39.3044 1.7400 0.1217 4 
HEALTH_INS2 SELF_IDENTIFY2 4460 6810 60.43% 8.6133 1.4654 0.2261 4 
URBAN SELF_IDENTIFY2 4380 6890 61.14% 12.4642 1.1861 0.3055 4 
NP1ABOVEPOVERTY SELF_IDENTIFY2 4360 6910 61.31% 2.2023 0.4152 0.5194 4 
URBAN SELF_IDENTIFY2 4360 6910 61.31% 11.9998 1.1088 0.33 4 
NTAFINSTAT SELF_IDENTIFY2 4270 7000 62.11% 15.1610 0.9102 0.4568 4 
NTADIPLOMA_NEW RHOPE_FOR_FUTURE2 4220 7050 62.56% 368.6576 3.8884 <.0001 1 
HOUSEHOLD_INCOME2 TRANSITION_ROLE 4210 7060 62.64% 49.9829 1.3233 0.2426 4 
HEALTH_INS2 SD_TEST 4210 7060 62.64% 4.3647 0.5667 0.4516 4 
HEALTH_INS2 RHOPE_FOR_FUTURE2 4190 7080 62.82% 46.6955 1.4901 0.2022 4 
FINANCIAL_INDEP_2 TRANSITION_ROLE 4160 7110 63.09% 149.9469 1.9703 0.0228 2 
DRIVERS_LICENSE2 TRANSITION_ROLE 4150 7120 63.18% 163.4853 7.2896 <.0001 1 
URBAN RHOPE_FOR_FUTURE2 4140 7130 63.27% 63.6230 1.1638 0.3168 4 
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NP1ABOVEPOVERTY RHOPE_FOR_FUTURE2 4130 7140 63.35% 92.6513 4.4264 0.0014 1 
NTAFINSTAT RHOPE_FOR_FUTURE2 4050 7220 64.06% 153.5977 2.8581 0.0001 1 
ntsGPA_Acad HEALTH_INS2 4000 7270 64.51% 35.3481 2.3751 0.0498 2 
HEALTH_INS2 TRANSPORT_PROBLEM 3960 7310 64.86% 14.0560 2.87 0.0568 3 
HEALTH_INS2 CEXAMS_CTPLAN 3950 7320 64.95% 7.9356 0.447 0.6396 4 
HEALTH_INS2 TRANSITION_PLAN 3900 7370 65.39% 10.9700 1.7177 0.191 4 
PARENT_ED_NEW SELF_IDENTIFY2 3750 7520 66.73% 43.5919 1.3627 0.2349 4 
ntsGPA_Acad SELF_IDENTIFY2 3630 7640 67.79% 26.3850 1.6766 0.1523 4 
HEALTH_INS2 TRANSITION_ROLE 3590 7680 68.15% 13.9730 0.8678 0.4569 4 
PARENT_ED_NEW RHOPE_FOR_FUTURE2 3580 7690 68.23% 200.7934 1.7554 0.0196 2 
ntsGPA_Acad RHOPE_FOR_FUTURE2 3460 7810 69.30% 126.3223 1.7739 0.0285 2 
SD_TEST SELF_IDENTIFY2 3430 7840 69.57% 26.3672 4.2937 0.0383 2 
SD_TEST RHOPE_FOR_FUTURE2 3260 8010 71.07% 39.0514 1.36 0.2451 4 
CEXAMS_CTPLAN SELF_IDENTIFY2 3170 8100 71.87% 19.1866 1.5935 0.2033 4 
TRANSPORT_PROBLEM SELF_IDENTIFY2 3170 8100 71.87% 94.2459 22.7548 <.0001 1 
TRANSITION_PLAN SELF_IDENTIFY2 3130 8140 72.23% 0.1544 0.0389 0.8437 4 
CEXAMS_CTPLAN RHOPE_FOR_FUTURE2 3010 8260 73.29% 192.6013 3.6194 0.0003 1 
TRANSPORT_PROBLEM RHOPE_FOR_FUTURE2 3000 8270 73.38% 10.8917 0.9192 0.499 4 
TRANSITION_PLAN RHOPE_FOR_FUTURE2 2960 8310 73.74% 23.8653 1.6808 0.1513 4 
TRANSPORT_PROBLEM RECRUITER 2950 8320 73.82% 20.9449 7.1687 0.0008 1 
TRANSITION_ROLE SELF_IDENTIFY2 2870 8400 74.53% 1.5336 0.1026 0.9585 4 
TRANSITION_ROLE RHOPE_FOR_FUTURE2 2720 8550 75.87% 96.9251 1.9723 0.0226 2 
HOUSEHOLD_INCOME2 RECRUITER 2230 9040 80.21% 43.0647 2.3343 0.097 3 
FINANCIAL_INDEP_2 RECRUITER 2170 9100 80.75% 70.7340 2.3519 0.0518 3 
DRIVERS_LICENSE2 RECRUITER 2170 9100 80.75% 5.8020 0.6273 0.4284 4 
HEALTH_INS2 RECRUITER 1850 9420 83.58% 8.0104 1.1772 0.2781 4 
SELF_IDENTIFY2 RECRUITER 1670 9600 85.18% 75.0974 13.6225 0.0002 1 
RHOPE_FOR_FUTURE2 RECRUITER 1600 9670 85.80% 21.7359 0.7222 0.5766 4 
HOUSEHOLD_INCOME_2 ATECH_HS 1110 10160 90.15% 9.8783 0.4869 0.6146 4 
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FINANCIAL_INDEP_2 ATECH_HS 1100 10170 90.24% 59.8035 1.3318 0.2555 4 
DRIVERS_LICENSE2 ATECH_HS 1100 10170 90.24% 5.8855 0.358 0.5498 4 
FAMILY_STATUS2 ATECH_HS 1100 10170 90.24% 66.8135 1.8826 0.0939 3 
HEALTH_INS2 ATECH_HS 970 10300 91.39% 10.8629 1.1463 0.2846 4 
HOUSEHOLD_INCOME2 MILENLIST 900 10370 92.01% 2.0900 2.4974 0.0826 3 
DRIVERS_LICENSE2 MILENLIST 870 10400 92.28% 0.8838 1.2957 0.2553 4 
SELF_IDENTIFY2 ATECH_HS 710 10560 93.70% 145.0681 14.8642 0.0001 1 
RHOPE_FOR_FUTURE2 ATECH_HS 680 10590 93.97% 72.2656 2.5946 0.0347 2 
SELF_IDENTIFY2 MILENLIST 640 10630 94.32% 0.5734 4.0997 0.0433 2 
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TESTING FOR MULTICOLLINEARITY: PREDICTOR VARIABLES: 4-Year Model: (sample sizes rounded to nearest ten) 
 
“Sig” [last column]: Scale: 1: .01p <   2: 01 .05p≤ ≤   3:  .05 .10p≤ ≤ ;  4: .10p >  
 
 XVAR1 XVAR2 n MISSIN

 
% 

 

CHISQ F-
 

P-
 

"SIG" 
GENDER HEALTH_GENNEW4 7630 3640 32.30% 220.0749 1.9571 0.004 1 
OTHERLANG_YN HEALTH_GENNEW4 7460 3810 33.81% 1173.5534 11.7488 <.0001 1 
GENDER HOUSEHOLD_INCOME4 7450 3820 33.90% 5.8523 0.4296 0.6508 4 
ETHNIC HOUSEHOLD_INCOME4 7440 3830 33.98% 837.1902 15.4118 <.0001 1 
OTHERLANG_YN HOUSEHOLD_INCOME4 7280 3990 35.40% 148.6963 11.0442 <.0001 1 
ACCESS_CULTURE HEALTH_GENNEW4 7260 4010 35.58% 249.7744 2.6365 <.0001 1 
FINANCIAL_INDEP_4 DRIVERS_LICENSE4 7240 4030 35.76% 1037.0618 47.7107 <.0001 1 
ETHNIC FINANCIAL_INDEP_4 7240 4030 35.76% 640.9280 7.1338 <.0001 1 
GENDER DRIVERS_LICENSE4 7240 4030 35.76% 5.1235 0.8553 0.3551 4 
ETHNIC DRIVERS_LICENSE4 7230 4040 35.85% 659.8243 28.2401 <.0001 1 
GENDER FAMILY_STATUS4 7160 4110 36.47% 128.9898 3.0003 0.0062 1 
HEALTHGEN_NEW4 DRIVERS_LICENSE4 7190 4080 36.20% 366.6761 4.4474 <.0001 1 
FAMILY_STATUS4 DRIVERS_LICENSE4 7120 4150 36.82% 230.7441 5.8237 <.0001 1 
ACCESS_CULTURE HOUSEHOLD_INCOME4 7110 4160 36.91% 269.6848 22.3129 <.0001 1 
OTHERLANG_YN FINANCIAL_INDEP_4 7100 4170 37.00% 602.7145 22.3832 <.0001 1 
OTHERLANG_YN DRIVERS_LICENSE4 7080 4190 37.18% 598.9669 100.211 <.0001 1 
AN_AGE_ONSET HOUSEHOLD_INCOME4 7050 4220 37.44% 253.2762 1.3335 0.0925 3 
FINANCIAL_INDEP_4 HOUSEHOLD_INCOME4 7020 4250 37.71% 690.2162 12.6596 <.0001 1 
HOUSEHOLD_INCOME4 DRIVERS_LICENSE4 7010 4260 37.80% 395.7368 31.6585 <.0001 1 
OTHERLANG_YN FAMILY_STATUS4 7000 4270 37.89% 195.9653 4.8778 <.0001 1 
ACCESS_CULTURE FINANCIAL_INDEP_4 6930 4340 38.51% 58.7993 2.461 0.0432 2 
ACCESS_CULTURE DRIVERS_LICENSE4 6920 4350 38.60% 1.6936 0.3045 0.5811 4 
ACCESS_CULTURE FAMILY_STATUS4 6840 4430 39.31% 56.8787 1.7047 0.1154 4 
HOUSEHOLD_INCOME4 FAMILY_STATUS4 6920 4350 38.60% 131.4579 1.7752 0.0461 2 
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NTADIPLOMA_NEW HOUSEHOLD_INCOME4 6550 4720 41.88% 324.0584 5.7034 <.0001 1 
NP1ABOVEPOVERTY HOUSEHOLD_INCOME4 6520 4750 42.15% 2136.8839 188.411 <.0001 1 
URBAN HOUSEHOLD_INCOME4 6400 4870 43.21% 148.2761 37.069 <.0001 1 
NTADIPLOMA_NEW FINANCIAL_INDEP4 6380 4890 43.39% 689.0371 6.5531 <.0001 1 
NTADIPLOMA_NEW DRIVERS_LICENSE4 6370 4900 43.48% 528.8815 21.6468 <.0001 1 
URBAN FINANCIAL_INDEP_4 6270 5000 44.37% 70.8496 1.2593 0.2599 4 
URBAN DRIVERS_LICENSE4 6260 5010 44.45% 443.5971 42.3676 <.0001 1 
NP1ABOVEPOVERTY FINANCIAL_INDEP_4 6260 5010 44.45% 580.1990 25.2265 <.0001 1 
ETHNIC HEALTH_INS4 6230 5040 44.72% 25.8590 1.2131 0.2999 4 
NP1ABOVEPOVERTY DRIVERS_LICENSE4 6240 5030 44.63% 298.4913 52.1177 <.0001 1 
DRIVERS_LICENSE4 HEALTH_INS4 6230 5040 44.72% 38.6349 6.038 0.014 2 
FINANCIAL_INDEP4 HEALTH_INS4 6230 5040 44.72% 189.1477 6.9287 <.0001 1 
FAMILY_STATUS4 HEALTH_INS4 6220 5050 44.81% 68.4614 1.7742 0.1 3 
ETHNIC HEALTH_INS4 6210 5060 44.90% 25.8590 1.2131 0.2999 4 
URBAN FAMILY_STATUS4 6190 5080 45.08% 165.5553 2.4232 0.0038 1 
NP1ABOVEPOVERTY FAMILY_STATUS4 6170 5100 45.25% 15.2767 0.3568 0.9063 4 
OTHERLANG_YN HEALTH_INS4 6070 5200 46.14% 14.0927 1.9292 0.1649 4 
HOUSEHOLD_INCOME4 HEALTH_INS4 6070 5200 46.14% 112.4583 7.6671 0.0005 1 
NTAFINSTAT HOUSEHOLD_INCOME4 5950 5320 47.20% 201.2470 4.7439 <.0001 1 
ACCESS_CULTURE HEALTH_INS4 5950 5320 47.20% 3.1707 0.5302 0.4665 4 
NTAFINSTAT FINANCIAL_INDEP_4 5790 5480 48.62% 400.3225 5.5641 <.0001 1 
NTAFINSTAT DRIVERS_LICENSE4 5770 5500 48.80% 419.6494 20.5723 <.0001 1 
HEALTH_GENNEW4 PARENT_ED_NEW 5590 5680 50.40% 139.0901 1.3102 0.1592 4 
NTADIPLOMA_NEW HEALTH_INS4 5500 5770 51.20% 122.9872 4.0445 0.0011 1 
URBAN HEALTH_INS4 5390 5880 52.17% 23.7146 1.5838 0.2053 4 
NP1ABOVEPOVERTY HEALTH_INS4 5380 5890 52.26% 8.6022 1.3348 0.248 4 
DRIVERS_LICENSE4 PARENT_ED 5330 5940 52.71% 176.0628 3.6606 <.0001 1 
FINANCIAL_INDEP_4 RHOPE_OR_FUTURE4 5040 6230 55.28% 652.9763 6.1868 <.0001 1 
DRIVERS_LICENSE4 RHOPE_FOR_FUTUREY4 5040 6230 55.28% 254.2737 11.5239 <.0001 1 
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FINANCIAL_INDEP_4 SELF_IDENTIFY4 5040 6230 55.28% 29.3476 1.4104 0.2276 4 
DRIVERS_LICENSE4 SELF_IDENTIFY4 5040 6230 55.28% 112.8125 21.614 <.0001 1 
GENDER RHOPE_FOR_FUTURE4 5030 6240 55.37% 38.4734 1.4054 0.2293 4 
GENDER SELF_IDENTIFY4 5030 6240 55.37% 4.7473 0.915 0.3388 4 
ETHNIC SELF_IDENTIFY4 5020 6250 55.46% 35.6067 1.4519 0.2021 4 
HOUSEHOLD_INCOME4 SD_TEST 5020 6250 55.46% 8.4661 0.6184 0.5389 4 
HEALTH_GENNEW4 SELF_IDENTIFY4 5020 6250 55.46% 227.5932 2.6924 <.0001 1 
SELF_IDENTIFY4 RHOPE_FOR_FUTURE4 5000 6270 55.63% 4.7782 0.2026 0.937 4 
NTAFINSTAT HEALTH_INS4 5000 6270 55.63% 184.3933 9.5222 <.0001 1 
FAMILY_STAUS4 SELF_IDENTIFY4 4970 6300 55.90% 59.3505 2.0182 0.0596 3 
FINANCIAL_INDEP_4 SD_TEST 4920 6350 56.34% 51.0323 1.8466 0.1169 4 
HOUSEHOLD_INCOME4 RHOPE_FOR_FUTURE4 4920 6350 56.34% 227.7792 4.555 <.0001 1 
DRIVERS_LICENSE4 SD_TEST 4910 6360 56.43% 111.3098 15.852 <.0001 1 
HOUSEHOLD_INCOME4 SELF_IDENTIFY4 4910 6360 56.43% 63.6955 6.2811 0.0019 1 
OTHERLANG_YN RHOPE_FOR_FUTURE4 4890 6380 56.61% 552.3489 23.2291 <.0001 1 
OTHERLANG_YN SELF_IDENTIFY4 4890 6380 56.61% 0.0423 0.0077 0.93 4 
AN_TYPE SELF_IDENTIFY4 4860 6410 56.88% 400.2188 7.3595 <.0001 1 
FAMILY_STATUS4 SD_TEST 4860 6410 56.88% 32.3037 0.9071 0.4884 4 
ACCESS_CULTURE RHOPE_FOR_FUTURE4 4810 6460 57.32% 12.7417 0.5465 0.7016 4 
ACCESS_CULTURE SELF_IDENTIFY4 4810 6460 57.32% 12.3106 2.4176 0.1209 4 
HOUSEHOLD_INCOME4 NTSGPA_ACAD 4710 6560 58.21% 135.9194 3.5511 0.0004 1 
HOUSEHOLD_INCOME4 TRANSPORT_PROBLEM 4700 6570 58.30% 10.2010 0.9888 0.4121 4 
HOUSEHOLD_INCOME4 CEXAMS_CTPLAN 4670 6600 58.56% 176.2144 4.8794 0.0006 1 
HOUSEHOLD_INCOME4 TRANSITION_PLAN 4620 6650 59.01% 8.2464 0.9695 0.3793 4 
PARENT_ED HEALTH_INS4 4620 6650 59.01% 146.2242 2.9605 0.001 1 
FINANCIAL_INDEP_4 TRANSPORT_PROBLEM 4610 6660 59.09% 110.0243 5.9127 <.0001 1 
DRIVERS_LICENSE4 TRANSPORT_PROBLEM 4610 6660 59.09% 633.6663 121.331 <.0001 1 
FINANCIAL_INDEP_4 NTSGPA_ACAD 4580 6690 59.36% 143.9241 2.144 0.0049 1 
FINANCIAL_INDEP_4 CEXAMS_CTPLAN 4570 6700 59.45% 192.4811 2.7984 0.0043 1 
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DRIVERS_LICENSE4 NTSGPA_ACAD 4570 6700 59.45% 74.7137 4.3499 0.0016 1 
DRIVERS_LICENSE4 CEXAMS_CTPLAN 4560 6710 59.54% 134.5387 8.9674 0.0001 1 
FAMILY_STATUS4 TRANSPORT_PROBLEM 4560 6710 59.54% 132.2631 11.0404 <.0001 1 
FINANCIAL_INDEP_4 TRANSITION_PLAN 4540 6730 59.72% 4.9489 0.274 0.8949 4 
DRIVERS_LICENSE4 TRANSITION_PLAN 4540 6730 59.72% 9.5037 2.0405 0.1532 4 
HEALTH_INS4 SELF_IDENTIFY4 4500 6770 60.07% 24.2865 4.2055 0.0404 2 
HEALTH_INS4 RHOPE_FOR_FUTURE4 4500 6770 60.07% 261.9269 11.8416 <.0001 1 
NTADIPLOMA_NEW RHOPE_FOR_FUTURE4 4500 6770 60.07% 370.9584 4.2622 <.0001 1 
NTADIPLOMA_NEW SELF_IDENTIFY4 4500 6770 60.07% 36.8230 1.6600 0.1405 4 
NP1ABOVEPOVERTY RHOPE_FOR_FUTURE4 4390 6880 61.05% 89.0036 3.5741 0.0064 1 
NP1ABOVEPOVERTY SELF_IDENTIFY4 4390 6880 61.05% 3.5489 0.6812 0.4092 4 
URBAN RHOPE_FOR_FUTURE4 4380 6890 61.14% 55.9775 0.9706 0.4568 4 
URBAN SELF_IDENTIFY4 4380 6890 61.14% 12.4647 1.1861 0.3055 4 
NTAFINSTAT RHOPE_FOR_FUTURE4 4290 6980 61.93% 111.4753 1.8873 0.017 2 
NTAFINSTAT SELF_IDENTIFY4 4290 6980 61.93% 19.2491 0.3383 0.3383 4 
HOUSEHOLD_INCOME4 TRANSITION_ROLE 4220 7050 62.56% 30.0737 0.795 0.5737 4 
HEALTH_INS4 SD_TEST 4220 7050 62.56% 0.6888 0.0909 0.7631 4 
FINANCIAL_INDEP_4 TRANSITION_ROLE 4160 7110 63.09% 206.0655 2.7184 0.0011 1 
DRIVERS_LICENSE4 TRANSITION_ROLE 4150 7120 63.18% 171.0618 7.5985 <.0001 1 
ntsGPA_Acad HEALTH_INS4 4020 7250 64.33% 32.4250 2.2518 0.061 3 
HEALTH_INS4 TRANSPORT_PROBLEM 3960 7310 64.86% 14.1960 2.8759 0.0564 3 
HEALTH_INS4 CEXAMS_CTPLAN 3960 7310 64.86% 14.2416 0.8228 0.4392 4 
HEALTH_INS4 TRANSITION_PLAN 3910 7360 65.31% 11.7521 1.849 0.174 4 
PARENT_ED SELF_IDENTIFY4 3770 7500 66.55% 49.7156 0.9911 0.4483 4 
ntsGPA_Acad RHOPE_FOR_FUTURE4 3650 7620 67.61% 163.2221 2.3736 0.0015 1 
ntsGPA_Acad SELF_IDENTIFY4 3650 7620 67.61% 73.3741 4.5585 0.0011 1 
HEALTH_INS4 TRANSITION_ROLE 3590 7680 68.15% 20.6927 1.4142 0.2365 4 
SD_TEST RHOPE_FOR_FUTURE4 3440 7830 69.48% 40.2725 1.4374 0.2187 4 
SD_TEST SELF_IDENTIFY4 3440 7830 69.48% 56.4007 9.2504 0.0024 1 
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CEXAMS_CTPLAN SELF_IDENTIFY4 3180 8090 71.78% 14.8711 1.1441 0.3186 4 
TRANSPORT_PROBLEM RHOPE_FOR_FUTURE4 3180 8090 71.78% 11.6507 0.9697 0.4576 4 
TRANSPORT_PROBLEM SELF_IDENTIFY4 3180 8090 71.78% 97.5280 23.2627 <.0001 1 
CEXAMS_CTPLAN RHOPE_FOR_FUTURE4 3170 8100 71.87% 181.0224 3.226 0.0011 1 
TRANSITION_PLAN SELF_IDENTIFY4 3130 8140 72.23% 0.6147 0.1569 0.692 4 
TRANSITION_PLAN RHOPE_FOR_FUTURE4 3130 8140 72.23% 24.1532 1.4622 0.2108 4 
TRANSITION_ROLE SELF_IDENTIFY4 2870 8400 74.53% 4.7708 0.3163 0.8136 4 
TRANSITION_ROLE RHOPE_FOR_FUTURE4 2870 8400 74.53% 68.3778 1.1963 0.2787 4 
HOUSEHOLD_INCOME4 RECRUITER 2240 9030 80.12% 46.6813 2.5094 0.0814 3 
FINANCIAL_INDEP_4 RECRUITER 2170 9100 80.75% 55.2838 1.8305 0.1199 4 
DRIVERS_LICENSE4 RECRUITER 2170 9100 80.75% 5.9384 0.6397 0.4239 4 
HEALTH_INS4 RECRUITER 1870 9400 83.41% 11.6411 1.8387 0.1753 4 
SELF_IDENTIFY4 RECRUITER 1670 9600 85.18% 77.5236 14.404 0.0002 1 
RHOPE_FOR_FUTURE4 RECRUITER 1670 9600 85.18% 7.1709 0.2117 0.9321 4 
HOUSEHOLD_INCOME4 ATECH_HS 1110 10160 90.15% 7.1101 0.3476 0.7064 4 
FINANCIAL_INDEP_4 ATECH_HS 1100 10170 90.24% 53.6992 1.1119 0.349 4 
DRIVERS_LICENSE4 ATECH_HS 1100 10170 90.24% 4.6588 0.2891 0.5909 4 
HEALTH_INS4 ATECH_HS 980 10290 91.30% 10.5055 1.0968 0.2952 4 
HOUSEHOLD_INCOME4 MILENLIST 900 10370 92.01% 2.1010 2.5098 0.0816 3 
DRIVERS_LICENSE4 MILENLIST 870 10400 92.28% 0.8954 1.3105 0.2526 4 
RHOPE_FOR_FUTURE4 ATECH_HS 710 10560 93.70% 42.5560 1.1198 0.3452 4 
SELF_IDENTIFY4 ATECH_HS 710 10560 93.70% 161.5756 16.1479 <.0001 1 
SELF_IDENTIFY4 MILENLIST 650 10620 94.23% 0.5874 4.1818 0.0413 2 
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TESTING FOR MULTICOLLINEARITY: PREDICTOR VARIABLES: 2-Year & 4-Year Models: (sample sizes rounded to nearest ten) 
 
“Sig” [last column]: Scale: 1: .01p <   2: 01 .05p≤ ≤   3:  .05 .10p≤ ≤ ;  4: .10p >  
 
 XVAR1 XVAR2 n MISSING % MISSING CHISQ F-VALUE P-VALUE "SIG" 
GENDER ETHNIC 9530 1740 15.44% 19.5121 0.8479 0.5155 4 
GENDER OTHERLANG_YN 9270 2000 17.75% 0.0004 0.0001 0.9937 4 
ETHNIC OTHERLANG_YN 9252 2018 17.91% 385.3284 12.4511 <.0001 1 
GENDER NTADIPLOMA_NEW 9250 2020 17.92% 28.5402 1.2705 0.2735 4 
GENDER ACCESS_CULTURE 8190 3080 27.33% 10.1723 1.6666 0.1967 4 
OTHERLANG_YN AN_TYPE 8910 2360 20.94% 158.2439 2.3845 0.0003 1 
ETHNIC ACCESS_CULTURE 8890 2380 21.12% 34.7361 1.2895 0.2651 4 
OTHERLANG_YN ACCESS_CULTURE 8800 2470 21.92% 20.2645 3.3165 0.0686 3 
AN_TYPE ACCESS_CULTURE 8600 2670 23.69% 95.6558 1.4753 0.0700 3 
GENDER NP1ABOVEPOVERTY 8020 3250 28.84% 30.4011 5.0365 0.0248 2 
ETHNIC NP1ABOVEPOVERTY 8020 3250 28.84% 607.7362 28.8235 <.0001 1 
ACCESS_CULTURE NP1ABOVEPOVERTY 8010 3260 28.93% 276.7238 46.0303 <.0001 1 
OTHERLANG_YN NTADIPLOMA_NEW 7970 3300 29.28% 243.2131 9.0918 <.0001 1 
GENDER URBAN 7950 3320 29.46% 11.8100 0.9193 0.3988 4 
ETHNIC URBAN 7930 3340 29.64% 801.8470 15.5772 <.0001 1 
OTHERLANG_YN NP1ABOVEPOVERTY 7920 3350 29.72% 118.4992 20.2166 <.0001 1 
AN_TYPE NP1ABOVEPOVERTY 7780 3490 30.97% 78.6215 1.2437 0.1978 4 
OTHERLANG_YN URBAN 7730 3540 31.41% 4.8473 0.3582 0.6990 4 
NTADIPLOMA_NEW ACCESS_CULTURE 7680 3590 31.85% 42.5444 1.8322 0.1028 4 
NTADIPLOMA_NEW URBAN 7600 3670 32.56% 251.2967 4.6358 <.0001 1 
ACCESS_CULTURE URBAN 7470 3800 33.72% 4.8210 0.3968 0.6725 4 
GENDER NTAFINSTAT 7400 3870 34.34% 10.5944 0.5655 0.6877 4 
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OTHERLANG_YN NTAFINSTAT 7190 4080 36.20% 166.2573 8.6537 <.0001 1 
NTAFINSTAT URBAN 6960 4310 38.24% 108.1981 3.4191 0.0006 1 
ACCESS_CULTURE NTAFINSTAT 6940 4330 38.42% 40.6569 2.5534 0.0370 2 
NTADIPLOMA NP1ABOVEPOVERTY 6930 4340 38.51% 167.1262 6.9494 <.0001 1 
URBAN NP1ABOVEPOVERTY 6740 4530 40.20% 163.4340 81.717 <.0001 1 
GENDER PARENT_ED_NEW 6530 4740 42.06% 22.2031 0.7945 0.5534 4 
NTAFINSTAT NTSGPA_ACAD 6450 4820 42.77% 1542.3566 59.1461 <.0001 1 
OTHERLANG_YN PARENT_ED_NEW 6420 4850 43.03% 134.2777 4.3758 0.0006 1 
URBAN SD_TEST 6390 4880 43.30% 0.7267 0.0544 0.947 4 
ACCESS_CULTURE PARENT_ED_NEW 6350 4920 43.66% 115.8932 4.6360 0.0003 1 
NTADIPLOMA_NEW SD_TEST 6310 4960 44.01% 269.4459 10.8793 <.0001 1 
NTAFINSTAT NP1ABOVEPOVERTY 6280 4990 44.28% 127.4828 7.4611 <.0001 1 
TRANSPORT_PROBLEM SD_TEST 6150 5120 45.43% 527.4299 99.9856 <.0001 1 
GENDER SD_TEST 6110 5160 45.79% 1.2832 0.2037 0.6518 4 
ETHNIC SD_TEST 6100 5170 45.87% 15.4249 0.5581 0.7322 4 
SD_TEST CEXAMS_CTPLAN 6090 5180 45.96% 147.3692 9.7288 <.0001 1 
SD_TEST TRANSITION_PLAN 6070 5200 46.14% 1.6204 0.4038 0.5252 4 
URBAN TRANSPORT_PROBLEM 5980 5290 46.94% 21.3735 2.2559 0.0605 3 
OTHERLANG_YN SD_TEST 5950 5320 47.20% 1.0070 0.1477 0.7007 4 
URBAN CEXAMS_CTPLAN 5910 5360 47.56% 10.0107 0.2788 0.8919 4 
NTADIPLOMA_NEW TRANSPORT_PROBLEM 5900 5370 47.65% 277.9671 13.3619 <.0001 1 
URBAN TRANSITION_PLAN 5890 5380 47.74% 3.2143 0.4197 0.6573 4 
AN_TYPE SD_TEST 5880 5390 47.83% 407.3358 6.9699 <.0001 1 
GENDER NTSGPA_ACAD 5820 5450 48.36% 127.4741 6.7099 <.0001 1 
NTAFINSTAT SD_TEST 5780 5490 48.71% 232.1839 14.7919 <.0001 1 
TRANSPORT_PROBLEM CEXAMS_CTPLAN 5770 5500 48.80% 121.2025 15.3333 <.0001 1 
ACCESS_CULTURE SD_TEST 5770 5500 48.80% 8.7069 1.648 0.1993 4 
NP1ABOVEPOVERTY PARENT_ED 5740 5530 49.07% 489.3818 16.4444 <.0001 1 
GENDER TRANSPORT_PROBLEM 5720 5550 49.25% 25.8689 5.2697 0.0052 1 
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ETHNIC TRANSPORT_PROBLEM 5700 5570 49.42% 46.6314 2.4532 0.0063 1 
NTADIPLOMA_NEW PARENT_ED_NEW 5700 5570 49.42% 279.5383 2.9927 <.0001 1 
GENDER CEXAMS_CTPLAN 5660 5610 49.78% 10.4398 0.7054 0.4939 4 
OTHERLANG_YN NTSGPA_ACAD 5650 5620 49.87% 52.7505 2.6120 0.0335 2 
GENDER TRANSITION_PLAN 5630 5640 50.04% 3.5588 0.8673 0.3518 4 
ETHNIC TRANSITION_PLAN 5620 5650 50.13% 74.9756 4.1174 0.0010 1 
URBAN PARENT_ED_NEW 5570 5700 50.58% 49.8350 0.7318 0.6951 4 
OTHERLANG_YN TRANSPORT_PROBLEM 5570 5700 50.58% 33.5517 6.5998 0.0014 1 
TRANSPORT_PROBLEM TRANSITION_ROLE 5540 5730 50.84% 310.8717 24.6797 <.0001 1 
SD_TEST TRANSITION_ROLE 5530 5740 50.93% 114.2036 6.8282 0.0001 1 
OTHERLANG_YN CEXAMS_CTPLAN 5520 5750 51.02% 102.1607 6.3195 0.0018 1 
URBAN NTSGPA_ACAD 5490 5780 51.29% 62.6613 1.5376 0.1383 4 
OTHERLANG_YN TRANSITION_PLAN 5480 5790 51.38% 8.7124 2.1486 0.1428 4 
ACCESS_CULTURE NTSGPA_ACAD 5470 5800 51.46% 26.0196 1.2013 0.3079 4 
ACCESS_CULTURE TRANSPORT_PROBLEM 5410 5860 52.00% 7.1091 1.7822 0.1683 4 
NTAFINSTAT TRANSPORT_PROBLEM 5380 5890 52.26% 435.2705 28.7113 <.0001 1 
URBAN TRANSITION_ROLE 5370 5900 52.35% 99.8394 3.0469 0.0056 1 
NTAFINSTAT CEXAMS_CTPLAN 5360 5910 52.44% 281.6934 8.7183 <.0001 1 
ACCESS_CULTURE CEXAMS_CTPLAN 5350 5920 52.53% 54.8133 3.743 0.0237 2 
ACCESS_CULTURE TRANSITION_PLAN 5320 5950 52.80% 3.9373 0.7894 0.3743 4 
NTAFINSTAT TRANSITION_PLAN 5300 5970 52.97% 60.1321 4.4722 0.0013 1 
NP1ABOVEPOVERTY SD_TEST 5210 6060 53.77% 20.7418 3.8137 0.0509 3 
NTAFINSTAT PARENT_ED_NEW 5200 6070 53.86% 154.4718 2.2916 0.0009 1 
GENDER TRANSITION_ROLE 5130 6140 54.48% 10.3059 0.6101 0.6084 4 
OTHERLANG_YN TRANSITION_ROLE 5000 6270 55.63% 12.6702 0.6922 0.5567 4 
NP1ABOVEPOVERTY NTSGPA_ACAD 4960 6310 55.99% 136.1934 6.8125 <.0001 1 
NP1ABOVEPOVERTY TRANSPORT_PROBLEM 4880 6390 56.70% 1.7638 0.3282 0.7202 4 
NTAFINSTAT TRANSITION_ROLE 4860 6410 56.88% 254.9241 5.292 <.0001 1 
ACCESS_CULTURE TRANSITION_ROLE 4850 6420 56.97% 6.4483 0.3549 0.7856 4 
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NP1ABOVEPOVERTY CEXAMS_CTPLAN 4840 6430 57.05% 100.8760 5.869 0.0028 1 
NP1ABOVEPOVERTY TRANSITION_PLAN 4790 6480 57.50% 18.6088 5.0367 0.0249 2 
ntsGPA_Acad SD_TEST 4560 6710 59.54% 99.1818 4.8111 0.0007 1 
NP1ABOVEPOVERTY TRANSITION_ROLE 4380 6890 61.14% 22.0461 1.1191 0.3398 4 
PARENT_ED_NEW SD_TEST 4360 6910 61.31% 34.7688 1.0246 0.4011 4 
ntsGPA_Acad TRANSPORT_PROBLEM 4210 7060 62.64% 220.0686 17.9454 <.0001 1 
ntsGPA_Acad TRANSITION_PLAN 4170 7100 63.00% 10.2508 1.1179 0.346 4 
NTSGPA_Acad PARENT_ED_NEW 4160 7110 63.09% 235.9097 2.9337 <.0001 1 
PARENT_ED_NEW TRANSPORT_PROBLEM 4095 7175 63.66% 76.4270 4.0183 <.0001 1 
PARENT_ED_NEW CEXAMS_CTPLAN 4060 7210 63.98% 174.7831 2.5983 0.0038 1 
PARENT_ED_NEW TRANSITION_PLAN   4020 7250 64.33% 26.6108 1.3186 0.2528 4 
ntsGPA_Acad TRANSITION_ROLE 3850 7420 65.84% 207.6227 4.3873 <.0001 1 
PARENT_ED_NEW TRANSITION_ROLE  3670 7600 67.44% 84.0244 1.0695 0.3793 4 
SD_TEST RECRUITER 2950 8320 73.82% 19.1267 2.4558 0.1172 4 
TRANSITION_ROLE RECRUITER 2940 8330 73.91% 11.4388 0.4875 0.691 4 
CEXAMS_CTPLAN RECRUITER 2920 8350 74.09% 128.3977 7.9615 0.0004 1 
TRANSITION_ROLE RECRUITER 2910 8360 74.18% 11.4388 0.4875 0.691 4 
URBAN RECRUITER 2870 8400 74.53% 10.6148 0.6416 0.5265 4 
NTA_DIPLOMA_BEW RECRUITER 2850 8420 74.71% 21.9971 0.6502 0.6614 4 
GENDER RECRUITER 2710 8560 75.95% 153.7408 32.8727 <.0001 1 
NTAFINSTAT RECRUITER 2710 8560 75.95% 5.1211 0.2775 0.8927 4 
OTHERLANG_YN RECRUITER 2640 8630 76.57% 21.2389 2.5731 0.1088 4 
ACCESS_CULTURE RECRUITER 2570 8700 77.20% 13.3998 1.7846 0.1817 4 
NP1ABOVEPOVERTY RECRUITER 2340 8930 79.24% 17.8125 2.9241 0.0874 3 
ntsGPA_Acad RECRUITER 2240 9030 80.12% 21.1466 0.9349 0.4424 4 
PARENT_ED_NEW RECRUITER 1970 9300 82.52% 78.4426 2.9353 0.0119 2 
GENDER ATECH_HS 1350 9920 88.02% 0.8556 0.0727 0.7875 4 
OTHERLANG_YN ATECH_HS 1320 9950 88.29% 15.6165 1.4124 0.2349 4 
ACCESS_CULTURE ATECH_HS 1280 9990 88.64% 0.0127 0.0008 0.9781 4 
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NTA_DIPLOMA_BEW ATECH_HS 1200 10070 89.35% 98.0856 5.0777 0.0001 1 
URBAN ATECH_HS 1190 10080 89.44% 13.6437 0.4732 0.6231 4 
NP1ABOVEPOVERTY ATECH_HS 1170 10100 89.62% 12.6846 0.8087 0.3687 4 
NTAFINSTAT ATECH_HS 1030 10240 90.86% 21.5741 0.8124 0.517 4 
SD_TEST ATECH_HS 960 10310 91.48% 26.3944 2.298 0.1299 4 
PARENT_ED_NEW ATECH_HS 960 10310 91.48% 33.8623 1.0501 0.3862 4 
TRANSPORT_PROBLEM ATECH_HS 930 10340 91.75% 15.4289 0.8707 0.4188 4 
TRANSITION_PLAN ATECH_HS 920 10350 91.84% 0.3233 0.0866 0.7686 4 
CEXAMS_CTPLAN ATECH_HS 920 10350 91.84% 3.2956 0.1052 0.9001 4 
OTHERLANG_YN MILENLIST 900 10370 92.01% 1.3744 0.5288 0.0021 1 
ACCESS_CULTURE MILENLIST 870 10400 92.28% 0.0192 0.0283 0.8664 4 
TRANSITION_ROLE ATECH_HS 850 10420 92.46% 34.4527 0.9926 0.3952 4 
NP1ABOVEPOVERTY MILENLIST 800 10470 92.90% 0.3978 2.3049 0.1294 4 
ntsGPA_Acad ATECH_HS 760 10510 93.26% 55.0008 2.1268 0.0748 3 
RECRUITER ATECH_HS 380 10890 96.63% 28.1672 . . 4 
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Appendix-D 

Chi-Squared Test of Independence: ENROLL_2 and ENROLL_4 with Predictor Variables  
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Chi-Squared Test of Independence: ENROLL_2 with Predictor Variables  

ENROLL_2 Ind.Variables n =11,272 Missing %Missing df 2χ  p-value “Sig”at Why (Not) Used in Model 

ENROLL_2 AGE2 1700 15.08% 9 5266.3639 <.0001* α = .01 No-Confounding wrt time 
ENROLL_2 GENDER 1730 15.35% 1 6.3553 0.0117* α = .01 No-Multicollinearity 
ENROLL_2 ETHNIC 1750 15.52% 5 50.7927 <.0001* α = .01 No-Multicollinearity 
ENROLL_2 OTHERLANG_YN 1990 17.66% 1 601.0482 <.0001* α = .01 No-Multicollinearity 
ENROLL_2 AN_TYPE 2150 19.08% 23 3.9037 0.0482* α = .05 No-Stratifies Database  
ENROLL_2 NtaDiploma 2180 19.34% 6 834.508 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_2 ACCESS_CULTURE 2360 20.94% 1 0.0279 0.8672  No-Not “Significant” 
ENROLL_2 AN_AGE_ONSET 2370 21.03% 18 22.1833 0.2239  No-Not “Significant” 
ENROLL_2 URBAN 2490 22.09% 2 7.7337 0.0209* α = .05 No-Multicollinearity 
ENROLL_2 NtaFinStat 3050 27.06% 4 436.3796 <.0001* α = .01 No-Multicollinearity 
ENROLL_2 NP1ABOVEPOVERTY 3250 28.84% 1 80.9576 <.0001* α = .01 Wave-1 data only  
ENROLL_2 HEALTH_GENNEW2 3620 32.12% 23 2451.1733 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_2 HOUSEHOLD_INCOME2  3830 33.95% 2 6.3553 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_2 FINANCIAL_INDEP_ 2   4010 35.59% 4 688.8026 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_2 DRIVERS_LICENSE2 4030 35.71% 1 499.3156 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_2 FAMILY_STATUS2 4100 36.39% 6 32.1253 <.0001* α = .01 No-Not “Significant” 
ENROLL_2 AN_AGE_TRANS 4400 39.04% 21 18.3433 0.6272  No-Not “Significant” 
ENROLL_2 SD_TEST  4620 40.99% 1 188.6935 <.0001* α = .01 No-Multicoll/old data 
ENROLL_2 PARENT_ED   4740 42.06% 10 194.051 <.0001* α = .01 Yes “Sig.”; Literature 
ENROLL_2 CEXAMS_CTPLAN 5110 45.34% 2 405.6197 <.0001* α = .01 Yes “Sig.”; Literature 
ENROLL_2 ntsGPA_Acad    4830 42.86% 4 118.7933 <.0001* α = .01 Yes “Sig.”; Literature 
ENROLL_2 TRANSPORT_PROBLEM 5050 44.81% 2 127.5287 <.0001* α = .01 No-Not “Significant” 
ENROLL_2 HEALTH_INS2    5070 44.99% 1 13.3288 0.0003* α = .01 No-Not “Significant” 
ENROLL_2 TRANSITION_PLAN 5140 45.61% 1 5.3976 0.0202* α = .05 No-Not “Significant” 
ENROLL_2 TRANSITION_ROLE   5700 50.58% 3 251.3855 <.0001* α = .01 Yes “Sig.”; Literature 
ENROLL_2 AVG_SCORE 6050 53.68% 748 1008.3272 <.0001* α = .01 No-Relevance-old data  
ENROLL_2 SELF_IDENTIFY2 6260 55.55% 2 0.835 0.3608  No-Missing Data 
ENROLL_2 RHOPE_FOR_FUTURE2  6530 62.15% 4 1164.6669 <.0001* α = .01 No-Missing Data 
ENROLL_2 ENGSP   7160 63.53% 1 88.784 <.0001* α = .01 No-Missing Data 
ENROLL_2 RECRUITER  8310 73.74% 1 0.3068 0.5797  No-Missing Data 
ENROLL_2 ATECH_HS 9920 88.02% 1 0.3068 1.0000  No-Missing Data 
ENROLL_2 MILENLIST 10350 91.84% 1 0.4136 0.5201  No-Missing Data 

*gray-shaded variables not considered for inclusion in models due to missing data 
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Chi-Squared Test of Independence: ENROLL_4 with Predictor Variables 

ENROLL_4 Ind.Variables n =11,270 Missing %Missing df 2χ  p-value “Sig”at Why (Not) Used in Model 

ENROLL_4 AGE4 1700 15.08% 9 5679.711 <.0001* α = .01 No-Confounding wrt time 
ENROLL_4 GENDER 1730 15.35% 1 10.2433 0.0014* α = .01 No-Multicollinearity 
ENROLL_4 ETHNIC 1750 15.52% 5 64.187 <.0001* α = .01 No-Multicollinearity 
ENROLL_4 OTHERLANG_YN 1990 17.66% 1 351.6935 <.0001* α = .01 No-Multicollinearity 
ENROLL_4 AN_TYPE 2150 19.08% 6 836.3693 <.0001* α = .01 No-Stratifies Database  
ENROLL_4 NtaDiploma 2181 19.34% 23 365.2419 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_4 ACCESS_CULTURE 2360 20.94% 1 4.1636 0.0413* α = .05 No-Not “Significant” 
ENROLL_4 AN_AGE_ONSET 2370 21.03% 18 18.6577 0.4132  No-Not “Significant” 
ENROLL_4 URBAN 2490 22.09% 2 3.3285 0.1893  No-Multicollinearity 
ENROLL_4 NtaFinStat 3050 27.06% 4 341.2697 <.0001* α = .01 No-Multicollinearity 
ENROLL_4 NP1ABOVEPOVERTY 3250 28.84% 1 75.4556 <.0001* α = .01 Wave-1 data only  
ENROLL_4 HEALTH_GENNEW4 3620 32.12% 23 2207.066 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_4 HOUSEHOLD_INCOME4  3810 33.81% 2 238.596 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_4 FINANCIAL_INDEP_ 4   4010 35.58% 4 629.0932 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_4 DRIVERS_LICENSE4 4030 35.76% 1 295.4842 <.0001* α = .01 Yes “Sig”; Literature 
ENROLL_4 FAMILY_STATUS4 4100 36.38% 6 10.68 0.0988* α = .10 No-Not “Significant” 
ENROLL_4 AN_AGE_TRANS 4400 39.04% 21 9.9459 0.9796  No-Not “Significant” 
ENROLL_4 SD_TEST  4620 40.99% 1 137.9704 <.0001* α = .01 No-Multicoll/old data 
ENROLL_4 CEXAMS_CTPLAN 5110 45.34% 2 926.1813 <.0001* α = .01 Yes “Sig.”; Literature 
ENROLL_4 PARENT_ED   4740 42.06% 10 280.8647 <.0001* α = .01 Yes “Sig.”; Literature 
ENROLL_4 ntsGPA_Acad    4830 42.86% 4 287.857 <.0001* α = .01 Yes “Sig.”; Literature 
ENROLL_4 TRANSPORT_PROBLEM 5050 44.81% 2 66.4186 <.0001* α = .01 No-Not “Significant” 
ENROLL_4 HEALTH_INS4   5040 44.72% 1 28.4271 <.0001* α = .01 No-Not “Significant” 
ENROLL_4 TRANSITION_PLAN 5140 45.61% 1 0.0703 0.7909  No-Not “Significant” 
ENROLL_4 TRANSITION_ROLE   5700 50.58% 3 291.968 <.0001* α = .01 Yes “Sig.”; Literature 
ENROLL_4 AVG_SCORE(continuous) 6040 53.59% 748 1387.739 <.0001* α = .01 No-Relevance-old data  
ENROLL_4 SELF_IDENTIFY4 6230 55.28% 1 8.7597 0.0031* α = .01 No-Missing Data 
ENROLL_4 RHOPE_FOR_FUTURE4 6230 55.28% 4 519.1025 <.0001* α = .01 No-Missing Data 
ENROLL_4 ENGSP   7160 63.53% 1 26.9136 <.0001* α = .01 No-Missing Data 
ENROLL_4 RECRUITER  8310 73.74% 1 6.2247 0.0126* α = .05 No-Missing Data 
ENROLL_4 ATECH_HS 9920 88.02% 1 6.1727 0.0130* α = .05 No-Missing Data 
ENROLL_4 MILENLIST 10350 91.84% 1 0.0562 0.8126  No-Missing Data 

*gray-shaded variables not considered for inclusion in models due to missing data 
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APPENDIX-E 

Alternative Cross-Validation Approach: Significant Values: Selected Predictor Variables: 
Use Randomization (SAS® PROC PLAN) 
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  Entry into Model at  .10p <   

 ENROLL_2  Model   
Predictor Variables 

Missing 

Lowest recorded 
p-value ENROLL_2 Model 

ENROLL_4  Model  Predictor 
Variables 
 

Missing 

Lowest recorded 
p-value ENROLL_2 Model 

 32choose10 27choose10 26choose9+ 32choose10 27choose10 26choose9+ 

1 AGE2 15.1% <.0001 <.0001 <.0001 AGE4 15.1% <.0001 <.0001 <.0001 

2 AVG_SCORE 53.6% . <.0001 <.0001 <.0001 AVG_SCORE 53.6% <.0001 <.0001 <.0001 

3 CEXAMS_CTPLAN 45.4% . <.0001 <.0001 <.0001 CEXAMS_CTPLAN 45.4% <.0001 <.0001 <.0001 

4 DRIVERS_LICENSE2 35.7% .0013 <.0001 <.0001 DRIVERS_LICENSE4 35.6% <.0001 <.0001 <.0001 

5 ENGSP   63.5% not "sig" .0072 .0010 ENGSP   63.5% not"sig." not"sig." .0168 

6 ETHNIC 16.4% <.0001 <.0001 .0786 ETHNIC 16.4% .0392 <.0001 not"sig." 

7 FINANCIAL_INDEP_ 2   35.5% <.0001 <.0001 <.0001 FINANCIAL_INDEP_ 4   35.5% <.0001 <.0001 <.0001 

8 GENDER 15.3% not "sig" .0991 not "sig" GENDER 15.3% .0431 .0619 .0325 

9 HEALTH_GENNEW2 32.2% <.0001 <.0001 <.0001 HEALTH_GENNEW4 32.2% .0004 not"sig." .0243 

10 HEALTH_INS2    44.9% not"sig." not"sig." <.0001 HEALTH_INS4   44.7% not"sig." not"sig." not"sig." 

11 HOUSEHOLD_INCOME2  34.0% .0449 <.0001 .0003 HOUSEHOLD_INCOME4  33.8% .0001 .0021 .0011 

12 NP1ABOVEPOVERTY 28.8% .0173 not"sig." not"sig." NP1ABOVEPOVERTY 28.8% not"sig." .0714 .0002 

13 NtaDiploma 19.3% <.0001 <.0001 .0006 ntaDiploma 19.3% .0108 <.0001 <.0001 

14 NtaFinStat 27.1% <.0001 <.0001 <.0001 ntaFinStat 27.1% .0003 .0679 .0006 

15 ntsGPA_Acad    42.8% not"sig." <.0001 <.0001 ntsGPA_Acad    42.8% <.0001 <.0001 <.0001 

16 OTHERLANG_YN . 17.6% .0023 .0002 <.0001 OTHERLANG_YN . 17.6% .0113 .0058 .0006 

17 PARENT_ED   42.0% <.0001 <.0001 <.0001 PARENT_ED   42.0% <.0001 <.0001 <.0001 

18 RHOPE_FOR_FUTURE2  58.0% <.0001 <.0001 <.0001 RHOPE_FOR_FUTURE4 55.3% <.0001 <.0001 <.0001 

19 SD_TEST  41.0% not"sig." <.0001 <.0001 SD_TEST  41.0% .0002 not"sig." .0157 

20 SELF_IDENTIFY2 55.5% not "sig" .0228 <.0001 SELF_IDENTIFY4 55.3% .0004 .0002 .0077 

21 TRANSITION_PLAN 45.6% .0366 not"sig." not"sig." TRANSITION_PLAN 45.6% .0239 not"sig." not"sig." 

22 TRANSITION_ROLE   50.6% <.0001 <.0001 .0018 TRANSITION_ROLE   50.6% .0054 .0002 <.0001 

23 TRANSPORT_PROBLEM 44.8% not"sig." .0516 .0163 TRANSPORT_PROBLEM 44.8% not"sig." .0024 .0392 

24 URBAN 22.1% <.0001 .0242 not"sig." URBAN 22.1% .0004 .0005 not"sig." 

25 ACCESS_CULTURE 20.9% not"sig." OMITTED OMITTED ACCESS_CULTURE 20.9% not"sig." OMITTED OMITTED 

26 AN_AGE_ONSET 21.0% not"sig." OMITTED OMITTED AN_AGE_ONSET 21.0% not"sig." OMITTED OMITTED 

27 AN_AGE_TRANS 39.0% not"sig." .0255 not"sig." AN_AGE_TRANS 39.0% <.0001 OMITTED OMITTED 

28 AN_TYPE 19.1% not"sig." OMITTED OMITTED AN_TYPE 19.1% not"sig." OMITTED OMITTED 

29 ATECH_HS 88.0% .0109 not"sig." OMITTED ATECH_HS 88.0% not"sig." OMITTED OMITTED 

30 FAMILY_STATUS2 36.4% not"sig." OMITTED OMITTED FAMILY_STATUS4 39.9% not"sig." OMITTED OMITTED 

31 MILENLIST 91.7% not"sig." OMITTED OMITTED MILENLIST 91.7% not"sig." OMITTED OMITTED 

32 RECRUITER  73.7% not"sig." OMITTED OMITTED RECRUITER  73.7% not"sig." OMITTED OMITTED 
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Six major reasons certain independent variables of interest not used for models: 

1. Lack of statistical significance: Other Family Members Reporting Access Needs 

[ACCESS_CULTURE], Onset Age of Access Needs [AN_AGE_ONSET], Marital 

Status of Youth [FAMILY_STATUS], Age at which secondary school begins 

Transition Planning [AN_AGE_TRANS], Transportation accommodations in 

secondary school [TRANSPORT_PROBLEM], and Youth has transition plan 

[TRANSITION_PLAN];  

2. Lack of relevance over time: Household Baseline Poverty level collected Wave-1 

only [np1AbovePoverty], Direct Assessment score average (2002 or 2004 only) 

[AVG_SCORE]; 

3. Greater than 50% missing data: Self-Identification as Individual with Access 

Needs [SELF-IDENTIFY], Hope for the Future [RHOPE_FOR_FUTURE], Interview 

Language (English or Spanish) [ENGSP], Participation in Military Recruitment 

Events in Secondary School [RECRUITER], Parental report of youth use of 

assistive technology during secondary school [ATECH_HS], and Planned or Actual 

Enlist in the Military [MILENLIST];  

4. Variable usage for prior stratification of original data: Access Need Type 

[AN_TYPE];  
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5. Confounding: inherently continuing increasing time nature of independent 

variable: youth’s chronological age at time of wave [AGE]. Because chronological 

age always increases over time, independent of other factors, the age of youth 

who did not enroll in college in any NLTS2 wave, i.e. enrollment has yet to be 

observed, automatically would be assigned an age value  at Wave-5, a potentially 

larger value than the age of youth affirmatively enrolling in college in prior 

waves; and  

6. Multicollinearity between 2 or more independent variables:  Gender [GENDER], 

Ethnicity [ETHNIC], Language Other than English in Home [OTHERLANG_YN], 

School Urbanicity [URBAN], Final Graduation Status [ntaFinStat], Standardized 

Test-Taking [SD_TEST].  
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APPENDIX F: 

NLTS2 VARIABLES COMBINED TO CREATE ENROLL_2 AND ENROLL_4 DEPENDENT  

AND INDEPENDENT VARIABLES 
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NLTS2 VARIABLES COMBINED TO CREATE ENROLL_2 AND ENROLL_4 DEPENDENT VARIABLES 

  /*2-YEAR ENROLL*/  

  

np2S3c_D4b1 np3S3c_D4b1 np4S3c_D4b1     np5S3c_A3c   /*currently attending 2-yr*/ 

 np2S3e_K6c np3S3e_K6c  np4S3e_K6c   np5S3e_K6c   /*wrong np5S3e_K6c*/                 
/*currently attending 2-yr steadily on/off1,2,3*/       

 np2S3f_K6d  np3S3f_K6d np4S3f_K6d  np5S3f_K6d  /*going 2-yr fulltime/pt-
time */  

 

/*4-YEAR ENROLL*/  

np2S5c_D4b3 np3S5c_D4b3 np4S5c_D4b3    np5S5c_A3k  /*currently attending 4-yr*/ 

np2S5e_K8c np3S5e_K8c np4S5e_K8c  np5S5e_K8c /*currently attending 4-yr 
steadily on/off1,2,3*/       

np2S5f_K8d np3S5f_K8d np4S5f_K8d np5S5f_K8d  /*going 4-yr fulltime/pt-time */  

 

NLTS2 VARIABLES CONSIDERED AS INDEPENDENT VARIABLES BY THEME  

HIGHLIGHTED VARIABLES IN FINAL MODELS 

/*INDEPENDENT VARIABLES BY THEME*/  

 /*THEME-1: DEMOGRAPHICS*/  

/*AGE*/ age071501  w2_age2003   w3_age2005  w4_age2007  w5_age2009 

/*GENDER*/ /*Values 1=Male 2 = Female*/ np1A1 np2A1 np3A1 np4A1 /*not right 
np5A1*/ w1GENDER /*prior to wave-5*/ 

/*ETHNIC*/  /*Values 1-Cauc,2-AA,3-Hisp,4-AP 5-AIAN, 6-Other 7-Multiple  */  

np1A3b np2A3b np3A3b np4A3b /*not asked in wave-5 - preference for using this 
definition of Ethnicity because school/NLTS2data only report 5 categories, not-7*/         
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/*LANGUAGE OTHER THAN ENGLISH SPOKEN IN HOUSEHOLD-PARENTS ONLY: YN 
VALUES: OTHERLANG_YN*/ np1A4a np2A4a np3A4a np4A4a np5A4a                                 

/*LANGUAGE ENGLISH/SPANISH for PARENT/YOUTH INTERVIEW- CHARACTER 
[ALPHA] VALUES '1', '2' '3'  I2_001F*/np2YthLang np3Youth_Lang  np4Youth_Lang  
np5Youth_Lang  /*English Spanish   EngSp*/ 

/*ACCESS_CULTURE*/ np1K4b np2H3b np3H3b /*question asks if anyone else in 
family has access needs-not asked in waves 4,5, only asked of parents*/  

/*PARENTAL EDUCATION [parent_ed]-/*ASKED ONLY Waves 1,2,3 OF 
PARENTS/GUARDIANS]*/ 

/*values: 1 = 8th grade or less';     2 = 9th grade or above/no HS grad'    3 = HS 
Grad/GED 4 = Post-HS/no degree'    5 = Voc/tech degree/certificate '    6-2-year 
college/AA deg'   7 = 4-yr college/BA/BS deg'  8 = Post BA/BS work/no deg'    9 = 
Master's degree  10 =  PhD/MD/JD/other grad degree'    11 = '(11) Other' */ 

np1K10 np2H9 np3H9 

/*URBANICITY [urban] /*values: 1=rural  2=suburban 3=urban*/    w1_Urb3  w2_Urb3 

/*ACCESS-NEED-TYPE [AN_Type] /*values: I2_026F [renamed:     1 = Asthma  2 = 
AD/ADHD 3 = '(3) Autism or Asperger^s'    4 = '(4) Blindness'    5 = '(5) Cerebral palsy'    
6 = '(6) Deafness' 7 = DB  8 =IDD    9= Dyslexia 10 = EBD 11 = Hearing    12 = Health 
issues    13 = Learning differences (LD)'   14 =  IDD 15=Phys/ortho'    16 = Speech/Comm 
differences  17 = Spina bifida  18=  TBI  19 = Vision diff      

20 = Dev delay' 21= Other'  42 = Multiple differences*/  

np1B1b  np2B1b  np3B1b  np4B1b  np5B1b 

/*ACCESS-NEED-AGE_ONSET AN_AGE_ONSET numeric*/  np1b2A  np2b2A  np3b2A  
np4b2A /*not right-not asked in wave-5 np5b2A*/ 

/*TRANSITION-PLAN-AGE*/ /*AN_AGE_TRANS*/  nsc1D10_age npr1E2 npr2E2      

/*ACCESS NEED CULTURE-AN_culture: another family member has access needYN*/ 
np2H3b np3H3b np2H2b np3H2b /*not asked waves 4,5*/  

/*DO NOT USE BECAUSE NOT SPECIFIC ENOUGH YOUTH LIVES IN 
RESIDENTIAL/BOARDING SCHOOL np1A5d_06 np2P1a_05_A6a_07 np3P1a_05_A6a_07 
np4P1a_05_A6a_07 np5P1a_05_A6a_07*/ 
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/*HOUSEHOLD ABOVE/BELOW FEDERALPOVERTY LEVEL I_164FMT 0=Below, 
1=Above*/ np1AbovePoverty 

 

/****************************************************************/ 

 /*THEME-2: HEALTH/HEALTH INSURANCE*/ 

/*Youth General Health*/ np2Q1_B7a   np3Q1_B7a   np4Q1_B7a  np5Q1_B7a /* 
[1=Excellent 2=Good 3=Fair 4=Poor]*/ 

/*Any report of health problemsYN*/ /*no wave2*/  np3HealthProb  np4HealthProb  
np5HealthProb 

/*Youth covered by any health insuranceYN*/ np2W5a1_M8a   np3W5a1_M8a   
np4W5a1_M8a   np5W5a1_M8a   

/****************************************************************/ 

 /*THEME-3: FINANCES*/  

/*HOUSEHOLD INCOME I_117.FMT DO NOT USE NOT WELL OCCUPIED 16 CATEGORIES 
 np1K15Detail np2W6_M9_Detail  np3W6_M9_Detail  np4W6_M9_Detail  
/*np5W6_M9_Detail*/ 

 

/*HOUSEHOLD INCOME I_120.FMT USE WELL OCCUPIED 3 CATEGORIES 

1-less than $25,000  2-$25,000-$50,000 3-more than $50,000*/ 

np1K15Cat  np2H14Cat  np3H14Cat  np4H14Cat  np5H14Cat  np1Inc_Recod  
W2_IncomeHdr2003  W3_IncomeHdr2005  W4_IncomeHdr2007  W5_IncomeHdr2009 

/*YOUTH FINANCIAL INDEPENDENCE - YOUTH HAS:*/ 

/*allowance*/np1F13  np2P16a_J14a   np3P16a_J14a   np4P16a_J14a  np5P16a_J14a 

/*savings acct*/ np1F14a  np2P16b_J14b_a   np3P16b_J14b_a   np4P16b_J14b_a   
np5P16b_J14b_a 

/*checking acct*/ np1F14b   np2P16c_J14b_b  np3P16c_J14b_b  np4P16c_J14b_b   
np5P16c_J14b_b 
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/*credit card*/ np1F14c  np2P16d_J14b_c  np3P16d_J14b_c   np4P16d_J14b_c  
np5P16d_J14b_c  

/*SSI NOT USED*/ np1K14a  np1K14b /*household received SSI*/ np2H13a  np2H13b 
np3H13a  np3H13b np4W4c_M7e   np4W4d_M7f  np5W4d  np5W4d_A4g /*NOT USED 
IN MODEL*/ 

 

/****************************************************************/ 

/*THEME-4: INDEPENDENT LIVING/TRANSITION/COLLEGE PREPARATION*/ 

    /*LIVING SITUATION*/  

LivesAtHome /* w parents, legal guardian, adultfamilymember,fosterc*/  

LivesAtHomeYouth/*youth report wparent,spouse,roomate,fostc*/  

LivesAway /*LS_independent living situation*/  

/*column-1-on own */ /*column-2-college housing*/ /*column-3: military housing*/ 
/*col.4-transient homeless in car*/ /*col.5-some other location*/ 

np2P1a_02_A6a_05   np2P1a_07_A6a_08    np2P1a_08_A6a_09 np2P1a_13_A6a_14 
np2P1a_15_A6a_15              

np3P1a_02_A6a_05   np3P1a_07_A6a_08 np3P1a_08_A6a_09 np3P1a_13_A6a_14 
np3P1a_15_A6a_15 

np4P1a_02_A6a_05   np4P1a_07_A6a_08 np4P1a_08_A6a_09 np4P1a_13_A6a_14 
np4P1a_15_A6a_15  

np5P1a_02_A1a_05    np5P1a_07_A1a_08   np5P1a_08_A1a_09  np5P1a_13_A1a_14  
np5P1a_15_A1a_15 

/*NOT CORRECT np5P1a_02_A6a_05   np5P1a_07_A6a_08 np5P1a_08_A6a_09  
np5P1a_13_A6a_14  np5P1a_15_A6a_15*/ 

/*CANNOT USE THIS VAR:NO WAVE-2: not asked in Wave-2 np3P1a_A6a_16   
np4P1a_A6a_16  np5P1a_A6a_16 */  /*Currently lives in job corps/job training 
facility/on job*/ 

/*LS_DEPENDENT LIVING SITUATION (10)*/  
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/*column-1-lives with parent/guardian respondent */ /*column-2-with parents*/ 
/*column-3: foster care*/ /*col.4:residential/boarding school*/  

/*col.5-relative other adult family member not parent*/ /*col.6-group home, assisted 
living other supervision*/ /*col.7-hospital other medical inst.*/ /*col. 8: mental 
health facility*/ 

/*col. 9: correctional juvenile detention facility*/ /*col. 10 legal nonfamily 
guardian*/np2H1a  np2P1a_01_A6a_01    np2P1a_04_A6a_04  np2P1a_05_A6a_07   
np2P1a_06_A6a_03   np2P1a_09_A6a_10      np2P1a_10_A6a_11     np2P1a_11_A6a_12   

np2P1a_12_A6a_13     np2P1a_14_A6a_02     

np3H1a  np3P1a_01_A6a_01   np3P1a_04_A6a_04  np3P1a_05_A6a_07  
np3P1a_06_A6a_03  np3P1a_09_A6a_10  np3P1a_10_A6a_11 np3P1a_11_A6a_12  
np3P1a_12_A6a_13  np3P1a_14_A6a_02  

np4H1a  np4P1a_01_A6a_01  np4P1a_04_A6a_04  np4P1a_05_A6a_07 
np4P1a_06_A6a_03  np4P1a_09_A6a_10  np4P1a_10_A6a_11 np4P1a_11_A6a_12  
np4P1a_12_A6a_13   np4P1a_14_A6a_02 

np5A1a_0104 np5P1a_01_A1a_01 np5P1a_04_A1a_04  np5P1a_05_A1a_07 
np5P1a_06_A1a_03 np5P1a_09_A1a_10 np5P1a_10_A1a_11 np5P1a_11_A1a_12 
np5P1a_12_A1a_13 np5P1a_14_A1a_02 

/*INCORRECT np5H1a  np5P1a_01_A6a_01   np5P1a_04_A6a_04  np5P1a_05_A6a_07 
np5P1a_06_A6a_03 np5P1a_09_A6a_10  np5P1a_10_A6a_11 np5P1a_11_A6a_12 
np5P1a_12_A6a_13   np5P1a_14_A6a_02*/ 

   

/*YOUTH FAMILY STATUS*/ /*MARITAL_STATUS*/ np1K3b np2W1b_M2  np3W1b_M2  
np4W1b_M2   np5W1b_M2  /*1-Engaged 2-Single 3-Married 4-Marriage-Like 5-
Divorced 6-Sep 7-Widowed*/ 

 

/*YOUTH USES COMPUTERS*/ nts1B3Ba nts1B3Bb nts1B3Bc  nts2B3Ba nts2B3Bb 
nts2B3Bc   
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/*LIVING SKILLS TRAINING*/ /*not in waves 1,2*/  np3F11a_Ever  np4F11a_Ever  
np5C1a_e_Ever /*NOT CORRECTnp5F11a_Ever*/   

 

/*GRADUATION FROM HIGH SCHOOL*/ 

/*GRADUATED HS with Diploma/Certificate*/ np2S1a_D3b np3S1a_D1k_D2d_D3b 
np4S1a_D1k_D2d_D3b   np5S1a_A2e /*NOT CORRECT np4S1a_D1k_D2d_D3b*/ 

/*TOOK CLASSES TO EARN HS DIPLOMA/CERTIFICATE*/ np2S2a_K5a np3S2a_K5a 
np4S2a_K5a np5S2a_K5a 

/*GETTING HS DIPLOMA/CERTIFICATE*/ np2S2b_K5b  np3S2b_K5b np4S2b_K5b 
np5S2b_K5b 

/*CURRENTLY TAKING CLASSES TO GET HS DIPLOMA/CERTIFICATE*/ np2S2c_K5c   
np3S2c_K5c np4S2c_K5c np5S2c_K5c 

/*DIPLOMA EARNED i2_051F1-diploma,2-cert.3-something else*/ np2S2d_K5d 
np3S2d_K5d np4S2d_K5d np5S2d_K5d 

 

/*DO NOT USE youth spent time applying for college or job CANNOT DIFFERENTIATE   
np2P3_J11_22   np3P3_J11_22   np4P3_J11_22   /*np4P3_J11_22*/  

 

/*PARTICIPATED IN STANDARDIZED TESTING p_1fmt 1-no mandated st test 2=does 
not take 3=alt assessment  4=participates w/o accomm 5=participates w accomm*/ 
npr1A5a  npr2A5a  

 

/*TOOK COLLEGE ENTRANCE EXAMS (if old enough)*/ npr1A7  npr2A7   

/*COLLEGE CONTACTED AS PART OF TRANSITION PLAN*/  npr1E10a  npr2E10a 

/*YOUTH/PARENT PARTICIPATION IN ACCESS-NEEDS GROUPS [support system]*/ 
/*waves 2 through 4 only*/ 

/*Youth belongs to group for youth with special needs*/ 
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np2j3 np2P7_J3  np3P7_J3              np3j3b_J3c np3P7b_P7c  np4J3b_J3c  np4P7b_P7c  
np4P7b_P7c_J3b_J3c  

/*not correct-no variables created in wave 5: np5J3b_J3c  np5P7b_P7c 
np5P7b_P7c_J3b_J3c*/ 

          

/*Group youth belonged to only special needs*/ np2P7b_J3b  np3P7b_J3b  
np4P7b_J3b /*WRONG NOT ASKED np5P7b_J3b*/ 

          

/*Youth participated in an access need-oriented support, advocacy, or social group*/ 
np2P7a_J3a_12 np3P7a_12 np4P7a_12 /* WRONG NOT ASKED W5 np5P7a_12*/  

          

/*Family belongs to access-need support group*/ np2E7a  np3E7a  np4E7a  
/*np4E7a*/ 

     

/*COLLEGE EXPECTATIONS*/ 

/*Likelihood get HS diploma 1-definitely will 2-prob will 3-probably won''t, 4 definitely 
won''t-not asked waves 4,5*/  np2V6_G5  np3V6_G5 

          

/*Likelihood youth will go to school after HS 1-definitely will 2-prob will 3-probably 
won''t, 4 definitely won''t-not asked waves 4,5*/ 

np2V7_G6 np3V7_G6  

          

/*Likelihood graduate 2-yrcollege 1-definitely will 2-prob will 3-probably won''t, 4 
definitely won''t-not asked waves 4,5*/  

np2V9_G7b  np3V9_G7b  
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             /*Likelihood 
graduate 4-year college 1-definitely will 2-prob will 3-probably won''t, 4 definitely 
won''t-not asked waves 4,5*/   

np2V10_G8a  np3V10_G8a 

          

/*Youth hope for future*/ np2V2d   np3V2d   np4V2d   np5V2d /*[youth only asked 
this question]  {1,2,3,4}  {Never-most of  the time}*/ 

 

    /*TRANSPORTATION ISSUES*/ 

/*np1LackTransTel /*1=lack transport- character*/  

          

/*DRIVER'S LICENSE*//*W1Drive*/ /*driver's license in prior wave-
CHARACTERVARIABLE*/  np1G6  np2P15_J13   np3P15_J13   np4P15_J13   np5P15_J13  
/*driver's licenseYN*/  

         

/*TRANSPORTATION HAS BEEN PROBLEM THESE VARIABLES NOT IN DATABASE*/ 

/*np1H7h np2F7h  np2F15c_i  np3F7h np3F15c_i np4F7h np4F15c_i_F7h  

np5F7h  np5F15c_i_F7h    */ 

/*LEFT HS, 2-YR, 4-YR. DUE TO TRANSPORTATION ISSUES*/ 

np1D_1m_2f_5d_11 np2D1m_11  np2S1c_D3c_11  np3D1m_D2f_D3c_11 
np4S1c_D3c_11      np5A2f_11 

 

/*LEFT HS DUE TO TRANSPORTATION*/   np4D1m_D2f_D3c_11 np4S1c_D3c_11  
np5S1c_A2f_11    /*WRONGnp5D1m_D2f_D3c_11*/    

np2S3d_K6b_04  /*left 2-yr  due to transportation*/ np2S5d_K8b_04 /*left 4-yr  due 
to transportation*/ 
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np3S3d_K6b_04  /*left 2-yr  due to transportation*/ np3S5d_K8b_04 /*left 4-yr  due 
to transportation*/ 

np4S3d_K6b_04  /*left 2-yr  due to transportation*/ np4S5d_K8b_04 /*left 4-yr  due 
to transportation*/ 

np5S3d_K6b_04  /*left 2-yr  due to transportation*/ np5S5d_K8b_04 /*left 4-yr  due 
to transportation*/ 

 

/*SECONDARY SCHOOL TRANSPORTATION ACCOMMODATIONS - 
transportsch_problem3*/  npr1D7n npr1E12_12 npr2D7n npr2E12_12 

 

/*Yes=1 No=0*/ /*TRANSPORTATION Accommodations at Employer-(3 variables); 
Why not looking for work (1 variable)*/  

np2L11n_22   np2T11m_L11n_22    np2T8m_L8n_22         np2T13d_L13d_10  

np3L11n_22   np3T11m_L11n_22    np3T8m_L8n_22         np3T13d_L13d_10  

np4L11n_22   np4T11m_L11n_22    np4T8m_L8n_22        np4T13d_L13d_10 

np5L4q_22     np5T4q_L4q_22        np5T4q_22                  np5T8d_L8d_10 

 /*WRONGnp5L11n_22 np5T11m_L11n_22 np5T8m_L8n_22  np5T13d_L13d_10*/  

 

/*SPECIAL TRANSPORTATION SERVICES SCHOOL PROGRAM Waves 1 and 2 
only*/npr1D7n  npr2D7n /*sptransportation services-School Program Files Waves 1 
and 2 only*/ /*Do not use no wave2*/ /*np3F14a_m_Ever np4F14a_m_Ever 
np5F14a_m_Ever*/ /*ever had transport services since hs*/    

/*RECEIVED/NEEDED/ON WAITING LIST FOR TRANSPORTATION SERVICES*/ 

/*past 6 months sptransport services*/ np1H1a_n   

/*received transport services past 2-yrs/since hs*/   np2F14a_m np3F14a_m 
np4F14a_m  np5C1a_k       /*WRONG np5F14a_m*/  
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/*received transport services in last year*/  np2F1a_n  np3F1a_n np4F1a_n   
np5T10b_k   

/*family/youth pays for transport services*/  np2F14c_m np3F14c_m np4F14c_m  
/*WRONG NOT ASKED WAVE-5 np5F14f_m  */ 

          

/*youth needs transportation services*/  np2F14f_m np2F14f_m np4F14f_m  
np4F14f_m /*np4F14f_m*/ 

           

/*youth received transport services through school district*/ np2F1b_n np4F1b_n 
np4F1b_n /*WRONG NOT ASKED WAVE5np5F1b_n*/ 

           

/*currently receives transport services*/ np2F1c_n np2F14b_m np3F1c_n np3F14b_m 
np4F1c_n np4F14b_m  np5C1b_k /* WRONG np5F1c_n np5F14b_m*/ 

           

/*on waiting list for transportation services*/ np2F6b_14 np3F14h_m np3F6b_14 
np4F6b_14  np5C1g_k       /*WRONG np5F14h_m np5F6b_14  np5R7b_E2d*/ 

 

/*TRANSITION PLAN - 1=YES-HAVE PLAN  0=NO DO NOT HAVE PLAN*/ 

   npr1E1     npr2E1 

         

/*TRANSITION PLAN - 1=YES-MET WITH ADULT at school  0=NO DID NOT MEET WITH 
ADULT ABOUT TRANSITION */ 

np2R7b_E2d   np3R7b_E2d   np4R7b_E2d   /*NOT ASKED IN WAVE 5 WRONG 
np4R7b_E2d*/ 

         

/*TRANSITION PLAN - YOUTH ROLE IN MEETINGS/PLANNING SIGNIFICANT IN MICELI*/  
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npr1E9  npr2E9 /*1 did not attend  2-was present 3-provided some input 4-took 
leadership role */ 

 

/*DIRECT WECHSLER TEST SCORES*/ 

/*Applied Problems*/ ndaAP_PR  ndaAP_ss  ndaAP_w 

/*Calculations*/ ndaCalc_PR  ndaCalc_ss  ndaCalc_w 

/*Passage Comprehension*/ ndaPC_PR  ndaPC_ss  ndaPC_w 

/*Social Studies*/ ndaSS_PR  ndaSS_ss  ndaSS_w 

/*Science*/ ndasci_PR  ndasci_ss  ndasci_w 

/*Synonyms/Antonyms*/ ndasyn_PR  ndasyn_ss  ndasyn_w 

 

/*TIMEOUT_2YR - time in months out of high school before enrolled in 2-yr 
college*/np2S3b_K6a np3S3b_K6a np4S3b_K6a np5S3b_K6a  

 

  /*TIMEOUT_4YR - time in months out of high school before enrolled in 4-yr 
college*/np2S5b_K8a np3S5b_K8a np4S5b_K8a np5S5b_K8a  

/****************************************************************/ 

         

/*THEME-5-ACCESS-NEEDS*/ 

 

/*self identifies as indiv with access-need*/ np2Q5 np3Q5 np4Q5  np5Q5  

/*youth asked for services at 2-year*/ np2S3L_K6k np3S3L_K6k np4S3L_K6k 
np5S3L_K6k  

/*2-year aware of access-need*/ np2S3j_K6i np3S3j_K6i np4S3j_K6i np5S3j_K6i  
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/*youth received services from 2-year*/ np2S3k_K6j  np3S3k_K6j np4S3k_K6j 
np5S3k_K6j  

/*youth received services from 4-year*/ np2K8g  

/*youth asked/applied for services at 4-year*/np2S5k_K8i  np3S5k_K8i np4S5k_K8i 
np5S5k_K8i np2S3j_S4h_S5i_K6i_K7f_K8g np3S3j_S4h_S5i_K6i_K7f_K8g_YN 
np4S3j_S4h_S5i_K6i_K7f_K8g_YN np5S3j_S4h_S5i_K6i_K7f_K8g_YN 

         

/*postsecondary aware of access-need*/ np2S5j_K8h np3S5j_K8h np4S5j_K8h 
np5S5j_K8h  

/*youth received services from 4-year*/ np2S5k_K8i  np2S3j_S4h_S5i_K6i_K7f_K8g  
np2S3k_S4i_S5j_K6j_K7g_K8h 

np3S5k_K8i np4S3j_S4h_S5i_K6i_K7f_K8g_YN   np3S3k_S4i_S5j_K6j_K7g_K8h 

np4S5k_K8i np4S3j_S4h_S5i_K6i_K7f_K8g_YN  np4S3k_S4i_S5j_K6j_K7g_K8h 

np5S5k_K8i np5S3j_S4h_S5i_K6i_K7f_K8g_YN  np5S3k_S4i_S5j_K6j_K7g_K8h 

          

/*youth received services from postsecondary*/  np2S3k_S4i_S5j  
np2S3k_S4i_S5j_K6j_K7g_K8h  

 

/*ATECH_HS  Assistive Devices used in Secondary School-Parent report Waves 1-3 
(may need in college*/ 

/*a-Braille b-Portable Braille notetaker c-Large Print d-Optical devices/magn e-
mobility devices/cane, f-Assistive tech to read,see g-Other devices to see */ 

np1B3d_a np1B3d_b np1B3d_c np1B3d_d np1B3d_e np1B3d_f np1B3d_g 

np2B3d_a np2B3d_b np2B3d_c np2B3d_d np2B3d_e np2B3d_f np2B3d_g 

np3B3d_a np3B3d_b np3B3d_c np3B3d_d np3B3d_e np3B3d_f np3B3d_g 

  

/****************************************************************/ 
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 /*THEME-6-MILITARY SERVICE*/ 

npr1E10e  npr2E10e /*military contacted by H.S. as part of transition plan */ 

/*left HS joined military*/ np2S1c_D3c_23 np3S1c_D3c_23 np4S1c_D3c_23
 np5S1c_A2f_23 

 

/*left 2-year college wanted to join military*/ np2S3d_K6b_12   np3S3d_K6b_12 
np4S3d_K6b_12 np5S3d_K6b_12 

 

/*left 4-year university wanted to join military*/ np2S5d_K8b_12   np3S5d_K8b_12 
np4S5d_K8b_12 np5S5d_K8b_12 

/****************************************************************/ 

/*END OF HM.KEEP_VARIABLES - LIST OF HM. PYSCHASSESS VARIABLES TO KEEP 17 
avril 2013 INCLUDES WAVE-5*/ 

/**********************************************************************/ 

/*weights for different files*/ 

/*keep weights from different files - do not need to use REPLICATE WEIGHTS IN SAS*/ 

wt_na /*dir assessment*/     

/*school characteristics file weights NSC_1*/Wt_nsc1   

/*npr1 and npr2 weights*/  wt_npr12   

/*nxs weights*/ 

/*w1_nxwt*/ 

/*nts1Teacherfiles weights*/ wt_NTS1  

/*nts2Teacher file weights*/ wt_NTS2   

/*wave1ParentOnly Weights*/ /*np1Wt */ np1Weight   

/*wave2-parent*/  /*np2ParentWt*/ np2Wt  
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/*wave 2-youth*/ np2YouthWt   

/*wave 3-parent*/  np3Wt  

/*wave 3-youth*/  np3YouthWt   

/*wave 4 parent*/  np4Wt    

/*wave 4 youth*/  np4YouthWt  /*np4YthWt*/  

/*wave 5 parent*/ np5Wt  

/*wave 5 youth*/ np5YouthWt  /*np5YthWt*/  

 

/*n2sample*/  Stratum /*Identifies sample stratum for each individual youth*/ 
Cluster /*Identifies sample cluster for each individual youth values 1-539*/ 

/* SELECTED TRANSCRIPT DATA*/ 

 /*N2Trans_Overall One record per student*/ 

ntaFinStat  /* 1=graduated 2-Aged out  3-Dropped out  4-Moved 5-
Unknown/incomplete/still in school*/ 

ntaDiploma /*1 Regular or advanced diploma 2-Special diploma includes minimum 
and not regular 3-Certificate of completion 4 GED 5-Vocat/Occupational/Career 6-
Unknown*/ 

/*ntaComplete*/ /*Transcript appears to be complete through 12th gradeor grade 
when student dropped out of school 1 = Yes 0 = No  needs to equal 1 to be last year in 
high school*/  /*NOT ACTUALLY IN DATABASE*/    

/*following demographic variables in OVERALL FILE*/ 

/*Tr_DisHdr not using 12 categories: 1-LD, 2-Speech/Comm 3-IDD 4-EBD 5-Hearing 6-
Vision  7-Ortho/Phys   8-other Health  9-Autism  10-TBI  11-Multiple  12-
DB*//*Tr_EthHdr  /*5 VALUES-do not use using 7 values: 1-Cauc 2-A/A  3-Hispanic 4-
Asian/PI  5-Native American/Alaska Native*//*Tr_GenHdr do not use 1-M  2-
F*//*Tr_LvStat do not use 1 = graduated with diploma, certificate, aged out ; 2 = left 
school, dropped out AS OF FINAL TRANSCRIPT*/  

Tr_IncomeHdr  /*1-$25,000 or less 2-$25,001 - $50,000 3-More than $50,000*/ 
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/*Tr_LvAge Age at which youth left school as of final transcript – not in database*/ 

/*  for all 5 transcript files*/ 

 /*nts is n2Trans_Summary One record per student*/ 

ntsGPA_Acad /*GPA academic courses*/  /*NOT USING ntsGPA_Eng  ntsGPA_Math  
ntsGPA_MaBas  ntsGPA_MaMid  ntsGPA_MaAdv ntsGPA_Sci ntsGPA_Soc  
ntsGPA_Lang*/     

tr_Wt   /*for all 5 transcript files*/ 

/*NEW WEIGHT FOR CROSS-WAVE DATA AVAILABLE ONLY WITH DEC 2012/RECEIVED 
JULY 24, 2013: *USE FOR for cross-wave data ACCORDING TO DATA 
DOCUMENTATION*/  

wt_Any /*for any data from any wave and any source*/      

wt_AnyPY /*for any Parent/Youth data from any wave*/ 

wt_AnyPYPHS /*for any Parent/Youth data collected at the time youth was out of 
secondary school*/      

wt_AnySchTS /*for one or more of the following: School Program Survey, Teacher 
Survey, or transcript data*/       

wt_AnyPYProg /*for any Parent/Youth data and, in addition, any School Program 
Survey*/ 

wt_AnyPYPHSSch /*for any Parent/Youth data collected at the time youth was out of 
secondary school and one or more of the following: any School Program Survey or 
transcript*/); 

run; 

 

 

 

 



217 

 

 

 

 

 

 

 

APPENDIX-G 

DUMMY-CODING 
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Independent Variables/Dummy Codes: Final 2-Year College Enrollment Model  *Reference Group 

NLTS2 Variable  Dummy-Coded Name  Levels Label 

ntaDiploma ntaDiploma_new_1_4* 1,4* Regular Academic Diploma, GED 

 ntaDiploma_new_2    2 Special Diploma 

 ntaDiploma_new_3     3 Certificate of Completion 

 ntaDiploma_new_5      5 Vocational/Technical Degree, Certificate 

 ntaDiploma_new _6 6 Unknown 

 ntaDiploma_new_7     7 Did not complete high school 

Urbanicity Urban*  1* Rural high school 

 Urb2            2 Suburban high school 

 Urb3             3 Urban high school 

Financial Independence Financial_Indep_2 0,1 0 = Does Not Have 1 = Has  

Household_Income Household_Income  1*  Less than $25,000 

 Household_Income2_2  2  $25,000-$50,000 

 Household_Income2_3  3 Above $50,000 
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NLTS2 Variable  Dummy-Coded Name  Levels Label 

Drivers_License Drivers_License2 0,1 0 = Does not have   1 = Has license 

Parent_Ed PARENT_ED_new_1_2_11*      1_2_11* Less than H.S. Diploma 

 PARENT_ED_new_3_4     3_4 High School Diploma 

 PARENT_ED_new_5 5 Vocational degree/certificate/training 

 PARENT_ED_new_6     6 2-Year College Degree 

 PARENT_ED_new_7_8     7-8 4-Year College Degree 

 PARENT_ED_new_9_10    9-10 Graduate Degree 

Transition_Role Transition_Role2 1* Youth did not attend transition meetings 

 TROLE2_2 2 Youth attended meetings but no input 

 TROLE2_3 3 Youth attended with some input 

 TROLE2_4 4 Youth leadership role at meetings  
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Independent Variables/Dummy Codes: Final 4-Year College Enrollment Model  *Reference Group 

NLTS2 Variable  Dummy-Coded Name  Label 

ntaDiploma ntaDiploma_new_1_4* Regular Academic Diploma, GED 

 ntaDiploma_new_2    Special Diploma 

 ntaDiploma_new_3     Certificate of Completion 

 ntaDiploma_new_5      Vocational/Technical Degree, Certificate 

 ntaDiploma_new _6 Unknown 

 ntaDiploma_new_7     Did not complete high school 

Urbanicity Urban*  Rural high school 

 Urb2            Suburban high school 

 Urb3             Urban high school 

General_Health HEALTH_GEN4  Poor/Fair General Health 

 HG4_N2 Good General Health 

 HG4_N3 Very Good or Better General Health 

CEXAMS_CTPLAN CEXAMS_CTPLAN College Entr. Exams/College Contacted 

Parent_Ed PARENT_ED_new_1_2_11*      Less than H.S. Diploma 
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NLTS2 Variable  Dummy-Coded Name  Label 

 PARENT_ED_new_3_4     High School Diploma 

 PARENT_ED_new_5 Vocational degree/certificate/training 

 PARENT_ED_new_6     2-Year College Degree 

 PARENT_ED_new_7_8     4-Year College Degree 

 PARENT_ED_new_9_10    Graduate Degree 

Transition_Role Transition_Role4 Youth did not attend transition meetings 

 TROLE4_2 Youth attended meetings but no input 

 TROLE4_3 Youth attended with some input 

 TROLE4_4 Youth leadership role at meetings  
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Selected NLTS2 Original Variables with Levels: 

VARIABLE CATEGORIES 

Gender M=1  F = 2 

ETHNIC 1-Cauc,2-AA,3-Hisp,4-AP 5-AIAN, 6-Other 7-Multiple  

AN_TYPE 

PARENTS ONLY WAVES 
1,2,3,4,5 

1 =  Asthma    2 =  AD/ADHD'     3 = Autism or Asperger's     

4 =  Blindness   5 =  Cerebral palsy    6 =  Deafness    

7 = Deafness and blindness [DB]     8 = IDD-1    9 = Dyslexia   10 = Emotional Behavioral Differences 
[EBD]  

11 = Hearing    12 = Health issues    13 = Learning Differences (LD)    14 = Intellectual and 
Developmental Differences (IDD)  15 = Physical/Orthopedic differences    

16 =Speech/Communication differences 

17 = Spina Bifida  18 Traumatic Brain Injury (TBI)     

19 = Vision differences 20 = Developmental Delay [DD]   

21 = Other    42 = Multiple differences 

PARENTAL_ED 

PARENTS ONLY WAVES 
1,2,3 

1 = 8th grade or less     2 = 9th grade+/no HS grad   3 = HS Grad or GED   4 = Post high school/no 
degree    5 = Vocational/Technical degree/certificate  6 = 2-year college/Associate’s degree 7 = 4-
year college/BA/BS degree    8 = Post BA/BS work/no degree    9 = Master’s degree 
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10 =  PhD/MD/JD/other graduate degree   11 =  Other 
URBAN 1=rural  2=suburban 3=urban 

General Health 
healthgen_new2 

healthgen_new4 

1-Excellent Health 38.01% 2-Good: 41.763- Fair 17.15  Poor: -43.08%*/ 

Hope For Future2 

Hope_For_Future4 

Youth Only 2-5 

1-Never or rarely 2-Sometimes 3-A lot of the time 4-Most or all of the time 

Household_Income2 

Household_Income4 

1-< $25,000  2-$25,000-$50,000 3- > $50,000*/ 

Family_Status2 

Family_Status_4 

1-Engaged 2-Single 3-Married 4-Marriage-Like 5-Divorced 6-Separated 7-Widowed 

Transition_Role2 

Transition_Role4 

1-did not attend  2-was present 3-provided some input 4-took leadership role 
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Appendix-H 

Maximum Likelihood Estimation – Beta Coefficient Estimates for Final Models 
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Maximum Likelihood Estimation – Beta Coefficients for  

2-Year College Enrollment 2ky  Final Model: Beta Coefficients 

Analysis of Maximum Likelihood Estimates  2ky  

Parameter  DF Estimate 
Standard 

Error 
Wald 

Chi-Square Pr > ChiSq 
Intercept  1 -5.5923 1.3525 17.0975 <.0001 
ntaDiploma_new 2 1 0.4563 0.4002 1.2998 0.2543 
ntaDiploma_new 3 1 -3.5547 1.3191 7.2617 0.0070 
ntaDiploma_new 5 1 3.2796 0.8661 14.3389 0.0002 
ntaDiploma_new 6 1 0.4274 0.7740 0.3049 0.5808 
ntaDiploma_new 7 1 -1.4299 0.5790 6.0991 0.0135 
Urban 2 1 0.1372 0.5735 0.0572 0.8109 
Urban 3 1 1.0896 0.5622 3.7569 0.0526 
household_income2 2 1 -0.7775 0.4271 3.3141 0.0687 
household_income2 3 1 0.0635 0.4520 0.0197 0.8883 
financial_indep_2  1 0.2832 0.1545 3.3605 0.0668 
drivers_license2  1 1.2196 0.3576 11.6288 0.0006 
PARENT_ED_new 3_4 1 0.4648 0.3732 1.5511 0.2130 
PARENT_ED_new 5 1 0.5187 0.8193 0.4008 0.5267 
PARENT_ED_new 6 1 -0.1821 0.7386 0.0608 0.8052 
PARENT_ED_new 7_8 1 0.8799 0.4882 3.2478 0.0715 
PARENT_ED_new 9_10 1 0.1739 0.6924 0.0631 0.8017 
transition_role 2 1 3.1140 1.0871 8.2056 0.0042 
transition_role 3 1 2.8506 1.1471 6.1759 0.0130 
transition_role 4 1 3.4828 1.0734 10.5272 0.0012 
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Maximum Likelihood Estimation – Beta Coefficients for  

4-Year College Enrollment 4ky  Final Model: Beta Coefficients 

4ky  Analysis of Maximum Likelihood Estimates 

Parameter  DF Estimate 
Standard 

Error 
Wald 

Chi-Square Pr > ChiSq 
Intercept  1 -7.8544 1.5546 25.5248 <.0001 
ntaDiploma_new 2 1 -0.3584 0.6453 0.3084 0.5787 
ntaDiploma_new 3 1 -4.2578 1.0612 16.0987 <.0001 
ntaDiploma_new 5 1 -2.6928 1.2499 4.6412 0.0312 
ntaDiploma_new 6 1 -6.6396 1.1893 31.1656 <.0001 
ntaDiploma_new 7 1 -2.5934 1.0343 6.2872 0.0122 
Urban 2 1 -1.5116 0.5271 8.2244 0.0041 
Urban 3 1 -0.0922 0.5335 0.0299 0.8627 
HEALTH_GEN4 2 1 2.0900 0.7542 7.6797 0.0056 
HEALTH_GEN4 3 1 2.9587 0.7149 17.1285 <.0001 
PARENT_ED_new 3_4 1 -0.6104 0.6954 0.7705 0.3801 
PARENT_ED_new 5 1 0.3691 0.8978 0.1690 0.6810 
PARENT_ED_new 6 1 -0.3064 0.7094 0.1866 0.6658 
PARENT_ED_new 7_8 1 -0.0568 0.5755 0.0097 0.9214 
PARENT_ED_new 9_10 1 1.8900 0.6421 8.6630 0.0032 
cexams_ctplan  1 1.0324 0.3564 8.3896 0.0038 
transition_role 2 1 5.1031 1.2649 16.2774 <.0001 
transition_role 3 1 4.2173 1.0245 16.9447 <.0001 
transition_role 4 1 4.4455 1.1920 13.9074 0.0002 
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APPENDIX-I 

INDEPENDENT VARIABLES WITH VALUES CREATED FOR FINAL MODELS 
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INDEPENDENT VARIABLES WITH VALUES CREATED FOR FINAL MODELS:  

2-YEAR ENROLLMENT MODEL 

Variable  Value 

Transition Role 1 – Reference Group    1-Youth did not attend transition meetings 

Transition Role 2 vs 1   2-Attended meetings but little input 

Transition Role 3 vs 1  3-Attended, some input 

Transition Role 4 vs 1   4-Took leadership role 

Final High School Diploma-Ref. Group 1,4-Attained “Regular” H.S. Diploma/GED 

Final High School Diploma Status  2 vs 1   2- Attained  “Special” Diploma 

Final High School Diploma Status  3 vs 1   3-Attained Certificate of Completion 

Final High School Diploma Status  5 vs 1  5-Vocational/Technical Career Path 

Final High School Diploma Status  6 vs 1  6-Unknown 

Final High School Diploma Status  7 vs 1  7-No High School Completion 

Parent Education 1_2_11 Ref. Group 1_2_11- Parent less than HS Diploma/GED 

Parent Education 3_4  vs 1_2_11  3_4- Parent attained HS Diploma/GED 

Parent Education 5  vs 1_2_11   5-Parent: Vocational/Technical Career Path 

Parent Education 6  vs 1_2_11   6-Parent attained 2-Year College Degree 

Parent Education 7_8  vs 1_2_11   7_8 Parent attained Undergraduate Degree 

Parent Education 9_10 vs 1_2_11  9_10 Parent attained Graduate Degree 

Urbanicity  - Reference Group 1-Youth’s High School in Rural Location 

Urbanicity           2 vs 1   1-Youth’s High School in Suburban Location 

Urbanicity           3 vs 1   1-Youth’s High School in Urban Location 

*Driver’s License  0-Youth does not have 1-has Driver’s License 
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*Financial Independence   0-Youth does not have 1-has Fin. Independence 

*Household Income 1 Reference Group  1-Parent/Spouse less than $25,000 income 

*Household Income 2 vs 1  2-Parent/Spouse between $25,000-$50,000  

*Household Income 3 vs 1   1-Parent/Spouse more than $50,000 income 

 

INDEPENDENT VARIABLES WITH VALUES CREATED FOR FINAL MODELS:  

4-YEAR ENROLLMENT MODEL 

VARIABLE VALUE 

Transition Role 1 – Reference Group    1-Youth did not attend transition meetings 

Transition Role 2 vs 1   2-Attended meetings but little input 

Transition Role 3 vs 1  3-Attended, some input 

Transition Role 4 vs 1   4-Took leadership role 

Final High School Diploma-Ref. Group 1,4-Attained “Regular” H.S. Diploma/GED 

Final High School Diploma Status  2 vs 1   2- Attained  “Special” Diploma 

Final High School Diploma Status  3 vs 1   3-Attained Certificate of Completion 

Final High School Diploma Status  5 vs 1  5-Vocational/Technical Career Path 

Final High School Diploma Status  6 vs 1  6-Unknown 

Final High School Diploma Status  7 vs 1  7-No High School Completion 

Parent Education 1_2_11 Ref. Group 1_2_11- Parent less than HS Diploma/GED 

Parent Education 3_4  vs 1_2_11  3_4- Parent attained HS Diploma/GED 

Parent Education 5  vs 1_2_11   5-Parent: Vocational/Technical Career Path 

Parent Education 6  vs 1_2_11   6-Parent attained 2-Year College Degree 
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Parent Education 7_8  vs 1_2_11   7_8 Parent attained Undergraduate Degree 

Parent Education 9_10 vs 1_2_11  9_10 Parent attained Graduate Degree 

Urbanicity  - Reference Group 1-Youth’s High School in Rural Location 

Urbanicity           2 vs 1   1-Youth’s High School in Suburban Location 

Urbanicity           3 vs 1   1-Youth’s High School in Urban Location 

*General Health Reference Group 1-Poor or Fair General Health 

*General Health  2 vs 1   2-“Good” General Health 

*General Health  3 vs 1    3-Very Good or Better Health 

College Preparation 0-Does not have 1-Has college preparation 
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Appendix J 

Cross-Validation: Training versus Validation Test Dataset Results 
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2-Year Model Cross-Validation: Training vs. Test Datasets Cross Validation: Maximum Likelihood Estimate Comparison  
 

2-Year Final Model Analysis of Maximum Likelihood Estimates   
Training Dataset 

Parameter  DF Estimate 
Standard 

Error 
Wald 

Chi-Square Pr > ChiSq 
Intercept  1 -5.5923 1.3525 17.0975 <.0001 
ntaDiploma_new 2 1 0.4563 0.4002 1.2998 0.2543 
ntaDiploma_new 3 1 -3.5547 1.3191 7.2617 0.0070 
ntaDiploma_new 5 1 3.2796 0.8661 14.3389 0.0002 
ntaDiploma_new 6 1 0.4274 0.7740 0.3049 0.5808 
ntaDiploma_new 7 1 -1.4299 0.5790 6.0991 0.0135 
Urban 2 1 0.1372 0.5735 0.0572 0.8109 
Urban 3 1 1.0896 0.5622 3.7569 0.0526 
Household_Income2 2 1 -0.7775 0.4271 3.3141 0.0687 
Household_Income2 3 1 0.0635 0.4520 0.0197 0.8883 
Financial_Indep_2  1 0.2832 0.1545 3.3605 0.0668 
Drivers_License2  1 1.2196 0.3576 11.6288 0.0006 
PARENT_ED_new 3_4 1 0.4648 0.3732 1.5511 0.2130 
PARENT_ED_new 5 1 0.5187 0.8193 0.4008 0.5267 
PARENT_ED_new 6 1 -0.1821 0.7386 0.0608 0.8052 
PARENT_ED_new 7_8 1 0.8799 0.4882 3.2478 0.0715 
PARENT_ED_new 9_10 1 0.1739 0.6924 0.0631 0.8017 
Transition_Role 2 1 3.1140 1.0871 8.2056 0.0042 
Transition_Role 3 1 2.8506 1.1471 6.1759 0.0130 
Transition_Role 4 1 3.4828 1.0734 10.5272 0.0012 

 

2-Year Final Model Analysis of Maximum Likelihood Estimates 
Test Database 

Parameter  DF Estimate 
Standard 

Error 
Wald 

Chi-Sq Pr > ChiSq 
Intercept  1 -2.7192 0.6943 15.3371 <.0001 
ntaDiploma_new 2 1 0.4968 0.4343 1.3081 0.2527 
ntaDiploma_new 3 1 -0.9766 0.9861 0.9808 0.3220 
ntaDiploma_new 5 1 1.9212 0.7054 7.4179 0.0065 
ntaDiploma_new 6 1 -0.3928 0.7588 0.2679 0.6048 
ntaDiploma_new 7 1 -1.3615 0.4731 8.2822 0.0040 
Urban 2 1 -0.3686 0.2386 2.3865 0.1224 
Urban 3 1 0.3868 0.2517 2.3608 0.1244 
Household_Income2 2 1 0.1494 0.2703 0.3054 0.5805 
Household_Income2 3 1 0.0527 0.2332 0.0511 0.8211 
Financial_Indep_2  1 0.3354 0.1384 5.8781 0.0153 
Drivers_License2  1 1.4025 0.5223 7.2103 0.0072 
PARENT_ED_new 3_4 1 -0.6866 0.3110 4.8733 0.0273 
PARENT_ED_new 5 1 0.7731 0.7482 1.0676 0.3015 
PARENT_ED_new 6 1 0.5782 0.4291 1.8157 0.1778 
PARENT_ED_new 7_8 1 0.0608 0.3966 0.0235 0.8781 
PARENT_ED_new 9_10 1 0.2708 0.5441 0.2478 0.6186 
Transition_Role 2 1 -0.8401 0.4828 3.0284 0.0818 
Transition_Role 3 1 0.5830 0.3018 3.7326 0.0534 
Transition_Role 4 1 0.4657 0.3838 1.4723 0.2250 
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4-Year Model Cross-Validation: Training vs. Test Datasets Cross Validation: Maximum Likelihood Estimate Comparison 

4-Year Final Model  Analysis of Maximum Likelihood Estimates 
Training Dataset 

Parameter  DF Estimate 
Standard 
Error 

Wald 
Chi-
Square Pr > ChiSq 

Intercept  1 -7.8544 1.5546 25.5248 <.0001 
ntaDiploma_new 2 1 -0.3584 0.6453 0.3084 0.5787 
ntaDiploma_new 3 1 -4.2578 1.0612 16.0987 <.0001 
ntaDiploma_new 5 1 -2.6928 1.2499 4.6412 0.0312 
ntaDiploma_new 6 1 -6.6396 1.1893 31.1656 <.0001 
ntaDiploma_new 7 1 -2.5934 1.0343 6.2872 0.0122 
Urban 2 1 -1.5116 0.5271 8.2244 0.0041 
Urban 3 1 -0.0922 0.5335 0.0299 0.8627 
HEALTH_GEN4 2 1 2.0900 0.7542 7.6797 0.0056 
HEALTH_GEN4 3 1 2.9587 0.7149 17.1285 <.0001 
PARENT_ED_new 3_4 1 -0.6104 0.6954 0.7705 0.3801 
PARENT_ED_new 5 1 0.3691 0.8978 0.1690 0.6810 
PARENT_ED_new 6 1 -0.3064 0.7094 0.1866 0.6658 
PARENT_ED_new 7_8 1 -0.0568 0.5755 0.0097 0.9214 
PARENT_ED_new 9_10 1 1.8900 0.6421 8.6630 0.0032 
cexams_ctplan  1 1.0324 0.3564 8.3896 0.0038 
transition_role 2 1 5.1031 1.2649 16.2774 <.0001 
transition_role 3 1 4.2173 1.0245 16.9447 <.0001 
transition_role 4 1 4.4455 1.1920 13.9074 0.0002 

 

4-YearFinal Model Enrollment Analysis of Maximum Likelihood Estimates 
Test Dataset 

Parameter  DF Estimate 
Standard 
Error 

Wald 
Chi-
Square Pr > ChiSq 

Intercept  1 -7.6405 0.4614 274.2130 <.0001 
ntaDiploma_new 2 1 3.0670 0.6045 25.7449 <.0001 
ntaDiploma_new 3 1 -9.0992 0.4860 350.5723 <.0001 
ntaDiploma_new 5 1 6.8721 1.0069 46.5823 <.0001 
ntaDiploma_new 6 1 -9.2678 0.4509 422.4927 <.0001 
ntaDiploma_new 7 1 4.3079 0.5262 67.0279 <.0001 
urban 2 1 -0.3827 0.3302 1.3430 0.2465 
urban 3 1 0.1594 0.3526 0.2044 0.6512 
HEALTH_GEN4 2 1 0.6507 0.3559 3.3430 0.0675 
HEALTH_GEN4 3 1 0.7256 0.3269 4.9257 0.0265 
PARENT_ED_new 3_4 1 -0.6172 0.4278 2.0817 0.1491 
PARENT_ED_new 5 1 -1.3697 0.5809 5.5601 0.0184 
PARENT_ED_new 6 1 -0.4531 0.6571 0.4756 0.4904 
PARENT_ED_new 7_8 1 1.3859 0.4408 9.8846 0.0017 
PARENT_ED_new 9_10 1 1.3174 0.6644 3.9314 0.0474 
cexams_ctplan  1 1.1430 0.3711 9.4858 0.0021 
transition_role 2 1 -0.6928 0.4250 2.6572 0.1031 
transition_role 3 1 0.6961 0.3200 4.7309 0.0296 
transition_role 4 1 0.9358 0.3919 5.7010 0.0170 
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SAS Code available upon request. 

 


	Front_matter_compiled_p_i_xvii ellen
	Chapters_1_5_compiled_p1_137-ellen2
	Al- Subaihi, A.A. (2002). Variable selection in multivariable regression using SAS/IML.  Journal of Statistical Software, 7(112), 11-18.
	Chiang, H.M.,, Cheung, Y.K., Hickson, L., Xiang, R., &Tsai, L.Y. (2012, May). Predictive factors of participation in postsecondary education for high school leavers with autism. Journal of Autism and Developmental Disorders, 42(5), 685-696.
	Gawande, A. (2004). Casualties of war: military care for the wounded from Iraq and Afghanistan. New England Journal of Medicine, 351:2471-2475.
	Gettens, J., Henry, A.D., & Himmelstein, J. (2012). Assessing health care reform potential effects on insurance coverage among persons with disabilities. Journal of Disability Policy Studies , 23(3), 179-189.
	Harrell, F.E. Jr., Lee, K.L. & Mark, D.B. (1996, February 28). Multivariable prognostic models: issues in developing models, evaluating assumptions and adequacy, and measuring and reducing errors. Statistics in Medicine, 15(4):361-87.
	Heyer, K.C. (2002). The ADA on the road: disability rights in Germany. Law & Social Inquiry, 27(4), 723-762.

	Hosmer, D.W. & Lemeshow, S. (2000). Applied logistic regression. 2nd ed. (Wiley Series in Probability and Statistics). N.Y. Wiley.
	Muller, C., & Shifrer, D., & Callahan, R. (2012). The Label of learning disability
	and college enrollment. Retrieved from http://www.utexas.edu/cola/orgs/etag/_files/pdfs/presentations/Muller_JAM_June2012.pdf
	National Center on Secondary Education and Transition [NCSET].  (2014a). Retrieved from http://www.ncset.org/
	National Center on Secondary Education and Transition [NCSET]. (2014b). Accommodations. Retrieved from  http://www.ncset.org/topics/accommodations/
	National Center on Secondary Education and Transition [NCSET]. (2014c). Universal design for learning. Retrieved from http://www.ncset.org/topics/udl/
	National Council on Disability. (2009, March 4). Invisible wounds: serving service members and veterans with PTSD and TBI. Washington, DC: National Council on Disability. Retrieved from http://www.ncd.gov/newsroom/publications/2009/veterans.doc
	National Council on Disability. (2011, February 14). Rising expectations: the Developmental Disabilities Act Revisited.  Retrieved from http://www.ncd.gov/publications/2011/Feb142011#toc7
	National Council on Disability. (2012, December 5). NCD statement on failed CRPD ratification vote in the Senate. Retrieved from http://www.ncd.gov/newsroom/120512
	National Dissemination Center for Children with Disabilities [NICHY]. ( 2014a). All About the IEP. Retrieved from nichcy.org/schoolage/iep
	Neter, J., Kutner, M., Wasserman, W., & Nachtsheim, C. (1996). Applied linear statistical
	models.  N.Y: McGraw-Hill/Irwin.
	Newman, L., Wagner, M., Cameto, R., & Knokey, A. (2009, April). The post-high school outcomes of youth with disabilities up to 4 years after high school. a report from the National Longitudinal Transition Study-2 (NLTS2) (NCSER 2009-3017). Menlo Park,...
	Newman, L., Wagner, M., Cameto, R., Knokey, A., & Shaver, D. (2010, September).
	Comparisons across time and the outcomes of youth with disabilities up to 4 years after high school: a report of findings from the National Longitudinal Transition Study (NLTS) and the National Longitudinal Transition Study-2 (NLTS2) (NCSER No. NCSER ...


