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ABSTRACT 

Consumers with spinal cord injury (SCI) served by state vocational rehabilitation 

services programs receive a variety of services to help them achieve competitive 

employment and higher earning outcomes. The purpose of this study was twofold: (a) to 

determine whether there was a relationship between specific vocational rehabilitation 

(VR) services and vocational outcomes (i.e., competitive employment and weekly 

earnings) at closure and (b) to establish whether there was a relationship between specific 

demographic variables and vocational outcomes (i.e., competitive employment and 

weekly earnings) at closure. The RSA-911 data for fiscal year 2006 were analyzed. The 

analysis of specific VR service variables indicated job placement, maintenance, and 

rehabilitation technology were significantly related to competitive employment of 

consumers with SCI.  However, rehabilitation technology was negatively related to 

competitive employment. Vocational rehabilitation counseling and guidance, 

college/university training, and rehabilitation technology were positively related to 

weekly earnings; whereas occupational/vocational training, on-the-job training, and job 

placement services were negatively related to weekly earnings. An analysis of 

demographic variables indicated that gender and age were not related to competitive 

employment. Level of education and race were related to competitive employment. 

Gender, age, educational level, and race were related to weekly earnings.  Males, young 

consumers, consumers with most education, and Whites were more likely to earn higher 

salaries.
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CHAPTER ONE 

INTRODUCTION TO THE STUDY 

Individuals with spinal cord injury (SCI) are among the increasing number of 

persons with disabilities in the United States (Carnes & Quinn, 2005). SCI is defined as 

an acute traumatic lesion of neural elements in the spinal canal that results in temporary 

or permanent sensory deficit, motor deficit, and/or bladder dysfunction (Hedrick, Pape, 

Heinemann, Ruddell, Reis, 2006). The prevalence of persons living with SCI in the 

United States (US) is not clear. Estimates from several studies show that the number of 

persons living with SCI in the US is between 183,000 and 247,000 (DeVivo, Go, & 

Jackson, 2002; Lustig, 2005; National Spinal Cord Injury Statistical Center (NSCISC) 

with about 11,000 new cases occurring each year (NSCISC, 2005; Targett, Wehman, 

McKinley, & Young, 2005; Wilson, Richards, Klapow, DeVivo, & Greene, 2005). Major 

causes of SCI are vehicular crashes (38%), violence (24%), and falls (22%) respectively 

(Lusting, 2005; NSCISC, 2001, 2005). 

Advances in technology have increased vocational rehabilitation opportunities for 

individuals with disabilities (Riva, 2000; Sales, 2002,) including those with SCI (Latimer 

& Ginis, 2005; Riva). For example, advances in technology such as rehabilitation 

robotics and virtual reality are helping people to reduce the impact of motor or sensory 

limitations (Riva, 2000). Rehabilitation robotics help users with disabilities interact with 

their environments by means of manipulator-like mechanisms that respond to their 
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commands, whereas virtual reality enables users to navigate and interact with 3-D, 

computer generated environments (Riva, 2000; Riva, Bolzoni,  Carella,  Galimberti,  

Griffin,  Lewis et al., 1997). As a result of technological advances and support services, a 

majority of individuals with SCI are able to work and earn a living.  

In response to the growing needs of individuals with disabilities, including people 

with SCI, various laws that promote the rights of individuals with disabilities to engage in 

dignified work and participate in other life activities have been enacted (Danek, et al., 

1996, Sales, 2002). According to the Rehabilitation Act Amendment of 1992, for 

example, individuals with disabilities should be empowered to make informed choices 

and decisions. Moreover, the 1998 Rehabilitation Act amendments require that 

individuals with disabilities who are served in the state-federal rehabilitation system be 

treated as partners in the vocational rehabilitation process. Additionally, the American 

with Disabilities Act of 1990 prohibits discrimination against people with disabilities in 

employment, transportation, public accommodations, and telecommunications (Danek, et 

al., 1996; Sales, 2002). Once these laws are implemented, our society is expected to be 

inclusive and people with disabilities would realize their vocational goals and also lead a 

more fulfilling life.  

 

The Statement of the Problem 

For many years, vocational rehabilitation (VR) programs have offered services to 

individuals with disabilities, including those with SCI. Researchers have generally 

investigated rehabilitation outcomes of individuals with SCI (e.g., Franceschini, Di 
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Clemente, Rampello, Nora, & Spizzichino, 2003; Moore, 2002; Wilson & Turner, 2002). 

Inadequate research, however, has been done to specifically study the relationship 

between specific VR services and competitive employment and earnings. Moreover, most 

of the studies have not utilized Rehabilitation Services Administration (RSA) 911 

national data to determine whether there is a relationship between VR services and 

competitive employment or weekly earnings of individuals with SCI at closure. Because 

of dwindling federal, state, and local budgets and increasing stringent accountability 

requirements, the need to show evidence and effectiveness of vocational rehabilitation 

services has become imperative (Bruyere & Houtenville, 2006). The need to demonstrate 

the effectiveness of VR services becomes compelling since achieving significant 

employment outcomes for individuals with SCI remains a challenge (Carling, 1993). In 

addition, the demand for VR services has increased due to a plethora of factors such as 

advances in assistive technology and the enactment of disability related laws such as 

Ticket-to-Work, Work Incentives Act, and American with Disabilities Act.  

When this study was conducted, no quantitative studies were found that examined 

the relationship between specific vocational rehabilitation services and competitive 

employment at closure for consumers with SCI. Also, no study was found that examined 

the relationship between specific demographic variables and competitive employment for 

consumers with SCI. Wilson and Turner (2002) tacitly note that the types of 

rehabilitation services and their efficacy are issues that have not been addressed. Whether 

specific VR services and/or specific demographic variables have an impact on 

competitive employment and earning outcomes of individuals with SCI thus remains 
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unclear. Given this scenario and the fact that achieving competitive employment is a key 

goal for VR service consumers, there was a need to investigate the relationship between 

specific VR services and competitive employment and weekly earning outcomes. This 

study, therefore, examined the relationship between specific VR services (i.e., 

assessment, diagnosis and treatment, vocational rehabilitation counseling and guidance, 

college or university training, occupational/vocational training, on-the-job training, job 

placement assistance, transportation, maintenance, rehabilitation technology, and 

information and referral) and competitive employment and weekly earnings at case 

closure. The study also examined the relationship between specific demographic 

variables (i.e., gender, age, educational level, and race at case closure) and competitive 

employment and weekly earnings at case closure. RSA-911 data of 2006 was used for 

this study. 

 

Purpose of the Study 

The purpose of this study was to examine the relationship between specific 

vocational rehabilitation (VR) services and competitive employment and weekly earnings 

at closure among consumers with SCI. Competitive employment was defined as full or 

part time employment that occurs in an integrated setting without ongoing vocational 

rehabilitation support services at or above Federal Minimum wages for at least 90 days 

(US Dept. of Education, 2006).  Weekly earnings at closure included what the individual 

earned in a typical week after achieving an employment outcome. In determining 

earnings, income from wages; salaries; tips; and commissions before payroll deductions 
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of Federal, State, and local income taxes, and Social Security payroll tax were included.  

Also taken into consideration were profits derived from self-employment.  Earnings for 

salespersons, consultants, self-employed individuals, and other similar occupations were 

based on the adjusted gross income.  Adjusted gross income was gross income minus 

unreimbursed business expenses. Estimates of payments in-kind, such as meals and 

lodging were not included (US Department of Education).   

Specific VR services selected for the study were assessment, diagnosis and 

treatment, vocational rehabilitation counseling and guidance, college or university 

training, occupational/vocational training, on-the-job training, job placement assistance, 

transportation, maintenance, rehabilitation technology, and information and referral. The 

specific demographic variables were gender, age, educational level, and race. The 

specific services were chosen because they were the most frequent services provided to 

consumers with SCI. Demographic variables were included in the study because they are 

frequently used to describe VR consumers (Matrone & Leahy, 2005; Wadsworth & 

Kampfe, 2004; Schonbrun, S. & Kampfe, C. M. 2004).  

 

Theoretical Perspective 

The Input-Environment-Output (I-E-O) model provided a useful framework to 

study the impact of specific VR services and specific demographic variables on 

competitive employment and earning outcomes of individuals with SCI. The I-E-O model 

was developed as a framework to fill the assessment gap in higher education (Astin, 

1993; Thurmond, Wambach, Connors, & Frey, 2002). According to Astin, educational 
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assessment is incomplete if the evaluation does not take into account student inputs (i.e., 

personal qualities the student brings initially to the educational program), educational 

environment (i.e., students’ actual experiences during the educational program) and 

student outcomes (i.e., talents being developed). 

Researchers in education (e.g., Thurmond, Wambach, Connors, & Frey, 2002) 

have used the I-E-O model to evaluate the relationship between student inputs, 

environmental factors, and student outcomes. For example, the I-E-O model was used to 

“evaluate the effects of controlling for student inputs when quantifying the relationship 

between environmental variables and student satisfaction” (Thurmond, Wambach, 

Connors, & Frey, 2002, p. 174). The findings suggested that student characteristics did 

not influence the web-based environment. Though the I-E-O model has not been used in 

the rehabilitation field, the model was used in this study to evaluate how specific 

demographic variables (input factors) and specific rehabilitation services (environment 

factors) received by individuals with SCI are related to outcomes (i.e., competitive 

employment and weekly earnings) at case closure. Outcomes are the dependent variables 

while inputs and environments are the independent variables. This study was based on the 

assumption that rehabilitation outcomes assessment is incomplete to the extent that data 

regarding client inputs, rehabilitation environment, and outcomes for consumers with SCI 

are missing or have not been correlated.  

Four specific demographic variables (i.e., gender, age, educational level, and race) 

were selected and designated input variables. These demographic variables were chosen 

because researchers and scholars often use participant characteristics to make generations 

 



16 
 

about a given population (Estrada-Hernandez & Wadsworth, 2005; James, Devivo, & 

Richards, 1993; Kampfe, 1994; Krause & Broderick, 2006; Matrone & Leahy, 2005; 

Wadsworth & Kampfe, 2004)  

Eleven specific VR services (i.e., assessment, diagnosis and treatment, vocational 

rehabilitation counseling and guidance, college or university training, 

occupational/vocational training, on-the-job training, job placement assistance, 

transportation, maintenance, rehabilitation technology, and information and referral) the 

consumers received from state VR programs were selected and designated environmental 

variables. As stated early, these services were chosen because they were the most 

frequently provided to consumers with SCI. Outputs were measured in terms of 

competitive employment and weekly earnings at closure. Competitive employment and 

weekly earnings for individuals with SCI were chosen because they have been identified 

as key outcome indicators (US Government Accountability Office, 2005; Hayward & 

Schmidt-Davis, 2005; US Department of Education, 2006; Schonbrun, 2005).  

 

Independent and Dependent Variables 

The Independent variables for this study were (1) Input factors (i.e. gender, age, 

educational level, race) and (2) environmental factors (i.e., specific rehabilitation services 

received which included i.e., assessment, diagnosis and treatment, vocational 

rehabilitation counseling and guidance, college or university training, 

occupational/vocational training, on-the-job training, job placement assistance, 

transportation, maintenance, rehabilitation technology, and information and referral). 
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Dependent variables were rehabilitation outcomes (i.e., competitive employment and 

weekly earnings) at closure.  

Research Questions 

The following research questions were used to guide the study: 

1. What is the relationship between specific vocational rehabilitation services (i.e., 

assessment, diagnosis and treatment, vocational rehabilitation counseling and 

guidance, college or university training, occupational/vocational training, on-the-

job training, job placement assistance, transportation, maintenance, rehabilitation 

technology, and information and referral) and competitive employment outcome 

of consumers with SCI at closure?  

2. What is the relationship between specific vocational rehabilitation services (i.e., 

assessment, diagnosis and treatment, vocational rehabilitation counseling and 

guidance, college or university training, occupational/vocational training, on-the-

job training, job placement assistance, transportation, maintenance, rehabilitation 

technology, and information and referral) and weekly earnings of consumers with 

SCI at closure? 

3. What specific demographic variables (i.e., gender, age, educational level, and 

race) are related to competitive employment outcomes of consumers with SCI at 

closure?  

4. What specific demographic variables (i.e., gender, age, educational level, and 

race) are related to weekly earning outcomes of consumers with SCI at closure?  
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Research Hypotheses 

The following null hypotheses were derived from the research questions presented 

above:  

HO1:  There was no difference in competitive employment outcome at closure 

between consumers with SCI who received specific VR services and those 

who did not receive specific rehabilitation services. 

HO2:   There was no difference in weekly earnings at closure between consumers 

with SCI who received specific VR services and those who did not receive 

specific rehabilitation services. 

HO3:  Consumers with SCI who were competitively employed were not different 

in their gender, age, educational level, and race. 

HO4:  There was no difference in weekly earnings of consumers with SCI at 

closure in their gender, age, educational level, and race. 

 

Methodology 

This study used archival data drawn from the national Rehabilitation Services 

Administration (RSA) 911 data for fiscal year 2006. The dataset consists of annual data 

for individuals with disabilities collected by state vocational rehabilitation (VR) agencies 

across the United States of America and whose cases were closed in the fiscal year 2006.  

All agencies were to report similar data for any given year. State VR agencies were 

required to examine their data for accuracy using RSA approved program. This study 

focused on consumers whose primary disability (i.e., the individual’s primary physical or 
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mental impairment that causes or results in a substantial impediment to employment) at 

the time of entry was SCI. RSA granted the permission to use the data.   

 

Limitations of the study 

This study has several limitations. First, this study did not examine the 

relationship between the independent variables (i.e., specific VR services and specific 

demographic characteristics) and employed or unemployed groups. Rather, the focus was 

the relationship between independent variables and specific outcomes (i.e., competitive 

employment and weekly earnings at closure) which made it difficult, based on the 

findings, to make any generalizations as to what independent variables were related to 

employment or unemployment of consumers with SCI. Second, this study is a correlation 

study, which makes it difficult to establish any causal relationship between independent 

and dependent variables in the study. The inability of correlation analysis to control for 

all factors that could impact the behavior of dependent variables (i.e., competitive 

employment and weekly earnings at closure) is a significant limitation. Third, the 

Rehabilitation Services Administration (RSA) 911 data of 2006 that was used for this 

study provided limited information regarding consumers' characteristics. For example, 

there is no comprehensive data on the severity of client’s disability which made it 

problematic to know, from the data, whether consumers were paraplegia or quadriplegia 

(tetraplegia). This makes it difficult to generalize the findings across the two groups. The 

data do not provide information concerning micro level socioeconomic conditions (e.g., 

labor market, social attitudes toward individuals with SCI, and minimum wages at state 
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levels) that might have mitigated the outcomes. Fourth, the RSA-911 data of 2006 do not 

contain information on quality of services hence making it practically impossible to make 

assumptions as to whether or not the quality of services had an impact in employment 

and earning outcomes. Fifth, findings represent the 2006 data collection period therefore, 

findings do not reflect a trend within the VR program system in terms of demographics, 

services, and outcomes.  Sixth, the potential for error in using archival databases is 

exacerbated because the researcher did not have knowledge of any human error that 

might have occurred during data collection and/or storage. Furthermore, the focus of this 

study was on consumers with SCI receiving services through VR programs. Therefore, 

the information may only be applicable to consumers receiving services through state VR 

programs. 

  

Significance of the study 

This study will contribute to the knowledge base on how specific VR services and 

demographic variables impact competitive employment and weekly earning outcomes of 

consumers with SCI. Rehabilitation workers and professionals may find the findings of 

this study helpful in decision making regarding allocation of resources to the provision of 

services that promise positive results (Franceschini, Di Clemente, Rampello, Nora, & 

Spizzichino, 2003; Schonbrun, 2005). The findings can also be a good resource for policy 

decision-making. The findings also provide consumers with SC, their advocates, and 

families useful information that they can utilize in advocating for services that lead to 

successful outcomes. 
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Definition of Terms 

The following terms may be used frequently in this dissertation. The source of 

these definitions, unless stated, is the Commission for Case Manager Certification 

(CCMC) manual (CCMC, 2005).  

Assistive Technology: Any item, piece of equipment, or product system, whether 

acquired commercially or off the shelf, modified, or customized, that is used to increase, 

maintain, or improve functional capabilities of individuals with disabilities. Examples are 

listening devices, speech production equipment, and low vision devices.  

Competitive Employment- For the purpose of this study, competitive employment was 

defined as employment in an integrated setting, self-employment or a state-managed 

Business Enterprise Program (BEP) that is performed on a full-time or part-time basis for 

which an individual is compensated at or above the minimum wage.  Minimum wage was 

defined as the Federal or State minimum wage (US Department of Education, 2006).  

Independent Living: A service delivery concept that encourages the maintenance of 

control over one’s life based on the choice of acceptable options that minimize reliance 

on others performing everyday activities. 

Noncompetitive employment - For purposes of this study, noncompetitive employment 

was defined as employment in which consumers received on-going vocational 

rehabilitation services and also were not expected to compete in the labor market for at 

least 90 days. 
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Paraplegia: loss of function in the lower part of the body and limbs from an injury or 

dysfunction to part of the spinal cord below the cervical section of the spine.  

Primary Disability: identifies the primary physical or mental impairment that causes or 

results in a substantial impediment to employment (US Dept. of Education, 2000). 

Reasonable Accommodation: making existing facilities used by employees readily 

accessible and usable by individuals with disabilities. This may need job restructuring, 

part-time or modified work schedules, acquisition or modification of equipment or 

devices, and other similar accommodations for individuals with disabilities. 

Rehabilitation: (1) Restoration of form and function following an illness or injury; (2) 

Restoration of an individual’s capability to achieve the fullest possible life compatible 

with his abilities and disabilities; (3) The development of a person to the fullest physical, 

psychological, social, vocational, avocational, and educational potential consistent with 

his/her physiological or anatomical impairment and environmental limitations. 

Rehabilitation Services Administration (RSA) (n.d): The State-Federal VR agency that 

oversees formula and discretionary grant programs that help individuals with physical or 

mental disabilities to obtain employment and live more independently through the 

provision of such supports as counseling, medical and psychological services, job 

training and other individualized services. RSA’s major Title 1 grant program provides 

funds to state vocational rehabilitation (VR) agencies to provide employment-related 

services for individuals with disabilities, giving priority to individuals who are 

significantly disabled (RSA, n.d.). 

Significant Disability: An individual is considered to have a significant disability if he 
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or she has   a) a physical or mental impairment that seriously limits one or more 

functional capacities (such as mobility, communication, self-care, self-direction, 

interpersonal skills, work tolerance, or work skills) in terms of an employment outcome; 

(b) requires multiple vocational rehabilitation (VR) services over an extended period of 

time; and (c) has one or more physical or mental disabilities resulting from amputation, 

arthritis, autism, blindness, burn injury, cancer, cerebral palsy, cystic fibrosis, deafness, 

head injury, heart disease, hemiplegia, hemophilia, respiratory or pulmonary dysfunction, 

mental retardation, mental illness, multiple sclerosis, muscular dystrophy, musculo-

skeletal disorders, neurological disorders (including stroke and epilepsy), spinal cord 

conditions (including paraplegia and quadriplegia), sickle cell anemia, specific learning 

disability, end-stage renal disease, or another disability or combination of disabilities 

determined on the basis of an assessment for determining eligibility and VR needs to 

cause comparable substantial functional limitation. 

Spinal Cord Injury (SCI): A disturbance of the spinal cord that results in loss of 

sensation and mobility (University of Alabama, Birmingham [UAB], 1996; Palmer, 

Kriegsman, & Palmer; 2000). SCI is also defined as an acute traumatic lesion of neural 

elements in the spinal canal that results in temporary or permanent sensory deficit motor 

deficit, and/or bladder dysfunction (Hedrick, Pape, Heinemann, Ruddell, & Reis; 2006). 

Status 26: the code referring to customers who have completed the rehabilitation 

program and have been suitably employed for at least 90 days. 

Tetraplegia (quadriplegia): Paralysis of the cervical region of the spine that result in 

loss of function in both the upper and lower limbs (Hedrick, et al., 2006; UAB, 1996).  
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Vocational Rehabilitation (VR): is an employment program for people with disabilities 

which help them (i.e., people with disabilities) make career plans, learn job skills, and get 

and keep a job. 

Weekly earnings at closure – For purposes of this study, weekly earnings at closure was 

defined as the amount of money (to the nearest dollar) an individual with SCI earned in a 

typical week after achieving an employment outcome.  Earnings included all income 

from wages, salaries, tips, and commissions before payroll deductions of Federal, State 

and local income taxes and Social Security payroll tax.  Earnings also included profits 

derived from self-employed individuals.  Earnings for salespersons, consultants, self-

employed individuals, and other similar occupations were based on the adjusted gross 

income (US department of Education, 2006). 
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CHAPTER TWO 

LITERATURE REVIEW 

This chapter provides highlights on the current literature regarding individuals 

with SCI.  Selected disability laws and models of disability are briefly discussed to 

provide a historical perspective of the rehabilitation practice regarding service provision. 

This section also includes such subtopics as SCI incidence, prevalence, major causes of 

SCI, the implication of SCI, and SCI and vocational outcomes.  

 

Disability Laws and employment 

Federal disability laws such as Section 504 of the Rehabilitation Act of 1973, the 

Fair Housing Act amended in 1988, the Architectural Barriers Act of 1998, the American 

with Disabilities Act (ADA) of 1990, and the Individuals with Disabilities Education Act 

(IDEA) of 2004 have played a very important role in making a variety of services 

accessible to individuals with disabilities in the USA. These types of legislation are 

intended to break any barriers that hinder individuals with disabilities from maximizing 

their rehabilitation potential hence facilitating their employability and independent living. 

An overview of all disability laws, however, was beyond this study. The American with 

Disabilities Act (ADA), which has been described as the most comprehensive disability 

law (Danek et al., 1996; Hernandez, Keys, & Balcazar, 2003; Smart, 2000), is discussed 

to illustrate the supportive impact it potentially can have in the provision of rehabilitation 

services to consumers with SCI through state VR programs. 
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Over the years, individuals with disabilities have experienced barriers in 

employment, transportation, public services, public accommodations, and 

telecommunications (Sales, 2002; Smart, 2001). To break these barriers, it became 

necessary to enact the American with Disabilities Act (ADA) to protect the rights of 

individuals with disabilities (Danek et al., 1996; Smart, 2001).  ADA, one of the most 

recent disability laws, came into effect in 1990. ADA prohibits discrimination of 

individuals with disabilities in employment, public transportation, public 

accommodations, and telecommunications (Danek et al., 1996; Hernandez, Keys, & 

Balcazar, 2003; Sales, 2002; Smart, 2001).  Unlike The Rehabilitation Act of 1973 that 

could only be applied to recipients of federal government funding, compliance with ADA 

applies to all government, state, local, and private agencies (Danek et al 1996; 

Hernandez, Keys, & Balcazar; 2003).  According to the ADA, anyone who can perform 

the essential functions of a job with or without reasonable accommodations is qualified 

for employment. The ADA requirement that qualification for employment be based on 

essential job functions is important for people with SCI. This is because historically 

individuals with SCI have been denied the opportunity to work because they could not 

perform marginal functions of a job.  Those who do not comply with ADA can be sued. 

Though a lot needs to be done to ensure a truly inclusive environment in the US, 

disability laws, including ADA, have opened doors that have led to better employment 

and earning outcomes for people with SCI.  
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Models of Disability 

The discussion on rehabilitation outcomes in individuals with SCI will not be 

complete without reflecting on how disability has been perceived and explained using 

various models. Disability is a human experience whose history is as old as humankind. 

For example, over 2000 years ago one of Jesus’ miracles included healing of people with 

disabilities (Barker, Stek, Wessel, & Youngbllod, 1984). However, disability only 

recently became part of the intellectual discourse. For example, it has been argued that 

some psychologists cannot meet the needs of individuals with disabilities because of their 

limited knowledge on disability issues (Pledger, 2003). To understand the facets of 

disability, various disability paradigms (e.g., medical, functional, and social models) have 

been postulated in an effort to understand and address the complex nature of disability. A 

brief discussion of three of these models follows.  

According to the medical model (sometimes known as the old paradigm) 

disability is a deficit within an individual (Mazur, 2006; Pledger, 2003; Sales, 2007; 

Smart, 2001; Tate & Pledger, 2003). The underlying message of the medical model is 

that disability is a disease that needs to be fixed using medical technological advances. 

The medical model has been criticized for focusing on pathology, biology, and 

physiology of persons with disabilities while ignoring the important role the environment 

(social and physical) plays in accentuating or exacerbating disability (Biderman, 

Yeheskel, & Herman, 2005; Fawcett, 2000; Mazur, 2006; Pledger, 2003; Smart, 2001).  

 Due to the influences of the medical model, the role of individuals with 

disabilities in determining services they received was passive. The medical experts were 
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the ones who diagnosed and prescribed services for individuals with disabilities. 

Literally, the experiences of persons with disabilities were trivialized, their dignity 

sacrificed in medical examination rooms, and their rights trampled upon by medical 

practitioners. Consequently, individuals with disabilities, their families, and other 

advocates of persons with disabilities started challenging the way persons with 

disabilities were being treated by society.  

The development of the functional model was an attempt to challenge the medical 

perspective. Advocates of the functional model postulate that disability can be understood 

best based on the individual’s functions (Sales, 2007; Smart, 2001). Functions that 

individuals perform may vary from one society to another. Certain impairments can 

profoundly limit a person’s work functions in one society but may not be a big issue in 

another. For example, there will be less work opportunities for a person experiencing 

mobility problems in predominantly agriculture-based economy than for a person with 

the same condition in a society whose economy is service and information oriented.  In 

service and information oriented economies, individuals with a physical disability but 

academically qualified have many employment opportunities due to technological 

advances.  

A person’s lifestyle can have a huge effect on how disability is experienced. For 

example, individuals such as football and rugby players who actively engage in physical 

activities are likely to be more affected by an impairment that restricts their mobility (e.g. 

spinal cord injury, amputation) than those individuals who seldom engage in physical 

activity (Smart, 2001). There seems to be a close correlation between the functional 
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model and the development of assistive technology. It is argued that assitive technology 

has increased the capacity of individuals with disabilities to function in certain roles that 

hitherto existed only in dreams. Functional models have been criticized because they over 

emphasize work activities and activities of daily living (ADLs) at the expense of leisure 

and sports activities (Smart, 2001). Ignoring leisure activities and sports activities may be 

interpreted to mean that individuals with disabilities are not likely to enjoy leisure and 

sports, an assumption loaded with discriminatory attitude towards disability. 

Proponents of the social model contend that the individual’s social and physical 

environment can “cause, define, or exaggerate disability” (Smart, 2001, p. 36). They 

argue that psychosocial aspects of disability must inform the disability discourse. 

Because of the social nature of disability, the design of the International Classification of 

Functioning, Disability and Health (ICF) developed by World Health Organization 

(WHO) took into account the social aspects of disability (WHO, 1980). Moreover, WHO 

recognizes attitudinal and physical barriers as the main disabling conditions and not 

disability itself. Disability, therefore, is a social and environment concern (Fawcett, 2000; 

Pledger, 2003). The physical environment, for example, can limit an individual’s 

mobility. Consequently, for individuals whose mobility is curtailed, their educational, 

employment, and social opportunities get limited as well. 

Disability is also socially and culturally constructed. Some social and cultural 

environments encourage stigmatization and discrimination of individuals with disability 

(Sales, 2007; Smart, 2001). The social model departs from the medical model by locating 

the problem in the people who are not disabled and the society created by this dominant 
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group (Mazur, 2006; Pledger, 2003; Smart; Tate & Pledger, 2003; WHO, 1980). The 

social model is closely associated with the civil rights movement.  

The models of disability have shaped and continue to shape the way services are 

identified and delivered to individuals with disability. Based on extant literature, it seems 

that RSA services are provided using a combination of a variety of models. And on a 

closer look, it seems that the functional model drives RSA service provision because 

employment and earnings are the key indicators of successful outcomes.  

 

Spinal Cord Injury  

Definition 
Spinal Cord Injury is a disturbance of the spinal cord that results in loss of 

sensation and mobility (University of Alabama, Birmingham [UAB], 1996; Palmer, 

Kriegsman, & Palmer; 2000). SCI is also defined as an acute traumatic lesion of neural 

elements in the spinal canal that results in temporary or permanent sensory and motor 

deficit and/or bladder dysfunction (Hedrick, Pape, Heinemann, Ruddell, Reis, 2006). The 

spinal cord acts as a communication highway for the brain. An injury to the spinal cord 

breaks the flow of information from the point of injury downward.  

Types of SCI 

SCI can be divided into two types (a) complete injury and (b) incomplete injury. 

In a complete injury, for example, SCI makes voluntary movement and physical 

sensation impossible (Spinal Cord Resource Center, 2007). On the other hand a person 

with an incomplete injury retains some sensation below the level of the injury. A person 
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with an incomplete injury may be able to perform some functions (Spinal Cord Resource 

Center). 

Damage to the spinal cord (Hedrick, et al., 2006; UAB, 1996) can result in 

paraplegia or tetraplegia (quadriplegia). Paraplegia is a condition where the lower half of 

a patient's body is paralyzed and cannot move. Tetraplegia (quadriplegia) causes the 

person to lose use of the lower parts of the body, legs, and all or part of their arms or 

upper body (UAB, 1996).  

 

Age and SCI Incidence 

The majority of people with SCI are young adults (Hedrick, Pape, Heinemann, 

Ruddell, & Reis, 2006; Krause & Broderick, 2006; NSCISC, 2005). According to cases 

reported to NSCISC, the age at the time of injury for the majority of persons with SCI 

was 38.0 years. Persons over age 60 years with SCI have also increased in the recent past. 

The increase of older people receiving services from vocational rehabilitation programs 

could be as a result of the growing number of old people (Kampfe, 1994; Wadsworth & 

Kampfe, 2004). 

Gender and SCI Incidence 

A variety of sources indicate that males are the majority of persons with SCI 

(Neville, 2000; NSCISC, 2005). For example, males accounted for 79.6 % of new spinal 

cord injuries that occurred before 1980 and 78.2% of SCI cases reported to the national 

database were males (NSCISC, 2005). 
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Race and SCI Incidence  

The racial and ethnic distribution of persons with SCI is different from the general 

population (Neville, 2000). African Americans and, to a lesser extent, Native Americans 

are overrepresented among persons with SCI. Nearly 20% of persons with SCI during 

1973-1992 in the National SCI database were African American, whereas the general 

African American population reported in the 1990 U.S. Census was a little over 12% 

(Go, DeVivo, & Richards, 1995). On the other hand, although the majority of persons 

with SCI are White, this population is underrepresented among persons with SCI. White 

individuals represented 70% of the SCI population (1973 –1992), yet the 1990 U.S. 

Census indicated that Whites were a little over 80% of the general population (Go et al., 

1995).  Among those injured since 2000, Caucasians accounted for 67.5%, African 

American accounted for 19%, Hispanics accounted for 10.4%, and other racial/ethnic 

groups accounted for 3.1% (NSCISC, 2005). One of the reasons for overrepresentation or 

underrepresentation of certain ethnic populations with SCI is the environmental hazards 

(Uswatte & Elliott, 1997). For example, African Americans and Latinos are the majority 

of the urban poor and are more likely to live in impoverished urban enclaves where 

violent crime occurs frequently (Neville, 2000; Uswatte & Elliott, 1997).  

Overall, SCI is an increasing problem in the United States of America (USA) that 

affects people across gender, race, and age. The increase of people with SCI means that 

rehabilitation services for this population will continue to be in high demand. Also, the 

need to understand the types of services that lead to successful vocational outcomes 

becomes imperative. 
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Causes of SCI 

Spinal cord injuries are typically consequences of automobile accidents (47.5%), 

falls (22.9%), violence (13.8%), and sports (8.9%). Other causes of SCI, which account 

for 6.8% of the cases, include diving and diseases (NSCISC, 2005; Palmer, Kriegsman, & 

Palmer, 2000).  

 

Implications of SCI 

Spinal cord injury more often than not results in permanent changes in an 

individual's life (Hammell, 2004; Hampton, 2004; Hedrick, Pape, Heinemann, Ruddell, 

Reis; 2006; Lusting, 2005; Martz, 2005; UAB, 1996). Such changes include physical and 

functional limitations that will require the individual to interact with the social (e.g. 

marriage, family, and stigma) and physical (infrastructural barriers) environment 

differently. Individuals with SCI may experience permanent paralysis and other problems 

associated with mobility, arm and hand strength, dexterity, bowel and bladder control, 

sexual functions, infections, autonomic hyperreflexia, spasticity, pressure sores, and pain 

(Hammell, 2004; Hampton, 2004; Lustig 2005). SCI can also lead to inability to regulate 

heart rate, reduced control of body temperature, and chronic pain. 

Spinal cord injury can have a tremendous effect on the individual, family, and the 

society at large (Chan & Chan, 2005; Conroy & McKenna, 1999; Duggan, & Dijkers, 

2001; Franceschini et al., 2003; National Spinal Cord Injury Statistical Center, 2004; 

Szymanski & Parker, 1996; Power & Dell Orto, 2004; Richards, 2005; Schmitt, & Elliott, 
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2004). Individuals with SCI may lose their employment or may be unable to perform the 

same job the used to do before the injury (Martz, 2005). 

Researchers and scholars contend that SCI is an experience that impacts a 

person’s social and economic functioning (e.g. Franceschini, Di Clemente, Rampello, 

Nora, & Spizzichino; 2003; Lustig 2005; Martz, 2005; Richards, 2005). Other studies 

(e.g. Ditre & Radnitz, 2005; Lustig, 2005) have found that family members of spinal cord 

patients experience a tremendous amount of psychological distress. Though the average 

health care and living expenses that emanate as a result of SCI vary depending on 

severity, there is no contention that SCI constrains family financial resources.  

Overall, individuals with SCI face a variety of challenges related to work, family, 

finances, loss of independence, and attitudinal barriers erected by the society.  These 

challenges have clinical, occupational, environmental, psychological, social, and 

relational implications to clients with SCI (Franceschini et al., 2003). SCI is an unending 

stressor requiring physical and psychosocial adjustments (Hampton, 2004). Regardless of 

the challenges individuals with SCI face, they have great potential for employment and 

better incomes if given the right services, at the right time, with the right people, and 

within the right environment devoid of physical and societal barriers. 

 

SCI and Rehabilitation Services Administration  

Rehabilitation Services Administration (RSA) is the government department that 

oversees formula and discretionary grant programs that assist individuals with disabilities 

(physical or mental) to obtain employment and live more independently. The 
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rehabilitation Act of 1973 is the primary legislation on which RSA programs and initiates 

are anchored (http://www.ed.gov/about/offices/list/osers/rsa/policy.html). The 

Rehabilitation Act of 1973, as amended, gave state vocational rehabilitation (VR) 

programs, overseen by RSA, authority to provide services to individuals with disabilities 

so as to facilitate their participation in gainful employment. The US Department of 

Education provides over $2.5 billion annually to states for VR program to help 

individuals with disabilities achieve independent living through employment (US 

Government Accountability Office, 2005).  

RSA formulates and implements policy and legislation that directly affect 

individuals with disabilities and their families. RSA also plays an important role in the 

development of the regulations that bring policies into effect and in monitoring that these 

laws and regulations are followed. For example, VR policies require that IPE be 

developed to achieve the employment goal of individuals consistent with their strengths, 

resources, priorities, concerns, abilities, capabilities, interests and informed choice (US 

Department of Education, 2000). 

 

State Vocational Rehabilitation Programs 

State VR programs provide a variety of services to individuals with SCI (Schaller 

& Yang, 2005; Schonbrun, 2005; Wadsworth & Kampfe, 2004; Zunker, 2006). The goal 

of VR programs is to assist individuals with disabilities SCI to return to gainful 

employment and live independently (Chapin & Kewman, 2001; Schönherr, Groothoff, 

Mulder, & Eisma, 2005; Szymanski & Parker, 1996; Zunker, 2006). Achieving a 

 

http://www.ed.gov/about/offices/list/osers/rsa/policy.html


36 
 

successful employment has been identified as one of the key VR outcomes (Gilbride, & 

Stensrud, 1998; Hammell, 2004; Wilson & Turner, 2002). VR counselors are specifically 

responsible for ensuring that individuals with disabilities, spinal cord injury included, are 

provided with services that will help them realize their maximum vocational 

rehabilitation potential.  

State VR programs provide rehabilitation services to an estimated 1.21 million 

individuals with disabilities each year (Beveridge & Fabian 2007). Some of the VR 

services provided to individuals with disabilities include: counseling and guidance; 

medical and psychological evaluation; transportation; prevocational evaluation and 

retraining; work adjustment and placement; Vocational training; physical and mental 

restoration services; expense allowance; reader, orientation, and mobility for the blind; 

prostheses and other technical aids and devices; job placement services; occupational 

license, tools, equipment; financial assistance; special education; and recreation and 

referrals (Hayward & Schmidt, 2005; US Department of Education, 2006; Schonbrun, 

2005). To qualify for state VR services the individual (a) must have a disability that 

results in a substantial handicap to employment and (b) the vocational services to be 

provided should benefit the individual relative to employability (Zunker, 2006). 

Individuals who qualify for VR services must have an individualized plan of employment 

(IPE) that clearly spells the vocational goal, services to be provided, and service vendors, 

among others (Beveridge & Fabian 2007; Hayward & Schmidt, 2005). A complete list of 

VR services provided to individuals with disabilities, including those with SCI, is 

provided in Appendix A.  
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VR Outcomes and Influencing Factors  

Obtaining and retaining satisfying jobs has historically been considered one of the 

primary goals of rehabilitation for persons with SCI (Cavigelli, Fischer, & Dietz, 2002; 

Chapin & Kewman, 2001; Conroy & McKenna, 1999; Crewe, 2000; DeVivo, Rutt, 

Stover, & Fine, 1987; Hayward, & Schmidt-Davis, 2005; James, DeVivo, & Richards, 

1993; Krause & Anson, 1996; McShane & Karp, 1993; Roessler, 2001; Wheaton & 

Wilson, 1996). Rehabilitation of individuals with disabilities underscores the value 

society places on work (Sales, 2000, 2007). Sales continues to argue that work not only 

plays an important role in peoples’ lives but it is also a right that should be made 

available to anyone, whether disabled or not. Moreover, in the modern economy, work 

has become the center of our lives and, to a large extent, defines who we are and gives us 

a sense of belonging and security (Conroy & McKenna, 1999; Danek et al., 1996; 

Szymanski & Parker, 1996). Often society uses the term disability to refer to the inability 

to work (Danek, et al., 1996).  

To demonstrate the importance of work, researchers have found that employed 

people with SCI report higher levels of life satisfaction (Roessler, 2001), psychological 

adjustment (Crewe, 2000; Roessler, 2001), self-sufficiency, and physical health than 

individuals with SCI who are not employed (Roessler, 2001). It has also been found that 

employment, due to its economic and inherent rewards, is correlated with higher levels of 

activities and better health (Hayward, & Schmidt-Davis, 2005; Krause, 2003). 
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Because of the importance attached to work researchers have been interested in 

understanding the vocational experiences of persons with spinal cord injury (SCI). 

Interest in SCI has led to studies which have helped build a repertoire of knowledge 

regarding vocational outcomes of individuals with SCI and the personal characteristics 

associated with successful outcomes (Crewe, 2000). Studies show that a variety of 

variables such as level of education (e.g., DeVivo, et al., 1987; Krause & Anson, 1996), 

gender (James, DeVivo, & Richards, 1993), age (Krause & Crewe, 1987; Conroy & 

McKenna, 1999; McShane & Karp, 1993) and race/ethnicity (James, DeVivo, & 

Richards, 1993; Krause & Anson, 1996; Krause & Boderick, 2006; James, DeVivo, & 

Richards, 1993) are related to rehabilitation outcomes among individuals with SCI. Such 

variables may contribute to positive or negative rehabilitation outcomes. A discussion of 

some of the variables that influence rehabilitation outcomes follows. 

Race or ethnicity is one of the common demographic variables that researchers 

have been interested in understanding how it relates to vocational outcomes. Researchers 

have generally found that race is related to achieving employment (James, DeVivo, & 

Richards, 1993; Krause & Anson, 1996; Krause & Boderick, 2006; James, DeVivo, & 

Richards, 1993). For example, when James et al. (1993) examined the relationship 

between race and employment among individuals with SCI, they found higher 

employment rates among Whites than African Americans.  

Education attained by participants in VR programs with SCI is another personal 

characteristic that has generated a lot of discussion and research. Consistently, studies 

show education to be positively related to vocational rehabilitation success among 
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individuals with SCI (DeVivo, et al., 1987; Krause & Anson, 1996; Krause & Boderick, 

2006; James, DeVivo, & Richards, 1993; McShane & Sharp, 1993). Individuals with 

higher education levels are generally more likely to achieve a successful employment 

outcome than those with low or no formal education. One reason for this is perhaps the 

value education is given in our society today. In the modern society, education is linked 

to better jobs, higher earnings, and prestige. 

While most studies involving SCI participants have not found any relationship 

between gender and an employment outcome, one of the studies reviewed (James, 

DeVivo, & Richards, 1993) did find gender to be related to employment among African 

Americans. James and Richards found that African-American females were more than 

twice likely to achieve employment than their African-American male counterparts.  

Studies have also found age at injury onset to be a key determinant in 

employability among individuals with SCI (Krause & Crewe, 1987; Conroy & McKenna, 

1999; McShane & Karp, 1993) with younger age at onset of injury repeatedly associated 

with successful vocational outcome. It is possible that older people find it difficult to 

secure jobs because of discrimination of older people by employers (McShane & Karp, 

1993) or because older people may not have interest in participating in competitive 

employment. Young people are also likely to have better education that facilitates a 

return to gainful employment. 

Generally, the expectation is that the level of SCI should be a strong predictor of 

employment status. A review of literature has, however, produced mixed findings. For 

example, McShane and Karp (1993) reviewed several studies and found no significant 
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relationship between the two variables. Other studies, on the other hand, show that 

Neurologic level of injury and employment status are related (Conroy & McKenna, 1999; 

Krause & Boderick, 2006; James, DeVivo, & Richards, 1993; McShane & Karp, 1993; 

Schopp, Clark, Hagglund et al., 2007). One of these studies (James, DeVivo, & Richards, 

1993) found that Neurologic level of injury was statistically significantly related to 

employment among whites and not among African Americans. The findings (James et al., 

1993), however, should be treated with caution because the study involved Whites and 

African Americans only.  

Other variables that researchers have found to be related to employment include   

years post injury (Conroy & McKenna, 1999; Krause & Boderick, 2006), if a person has 

children, motivation to return to work, other sources of financial support, requirements of 

last job, employment status at time of injury, locus of control, personality (DeVivo, et al., 

1987), quality of life (Franceschini, et al., 2003), availability of social support (Krause & 

Anson, 1996; McShane & Karp, 1993), transportation (Conroy & McKenna, 1999; 

Schopp, Clark, Hagglund, et al., 2007), limited physical accessibility, pain, and fatigue 

(Schopp, Clark, Hagglund, et al., 2007). 

A study conducted by Chapin and Kewman  (2001) found that perceived options 

for work and real options such as being offered a job or making a personal contact with 

an employer facilitate return to work. Psychological factors (i.e., optimism, self-esteem, 

achievement orientation, and positive role models) and environmental factors were also 

found to play an important role in determining employment outcomes. Chapin and 

Kewman concluded that vocational outcomes would be enhanced if psychological 
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services that assess and provide therapy to promote the development of increased 

optimism in persons with SCI were offered.  

Multicultural competency among VR service providers, level of participation of 

SCI consumers in services received, effectiveness of IPE are some of the other factors 

that can potentially impact vocational success among clients with SCI. Generally, 

Vocational outcomes of individuals with SCI are influenced by mutually inclusive, rather 

than exclusive, factors such demographic factors, services received, and socioeconomic 

conditions of the time and place. 

 

VR Services and Outcomes 

The impact of VR services on employment and earnings among SCI consumers 

has become of great concern among VR administrators, researchers, politicians, and 

many other stakeholders. Despite the important role VR services play in determining 

vocational outcomes among individuals with SCI (Crewe, 2000), research examining the 

impact of specific VR services on vocational outcomes is lacking. Moreover, research 

regarding outcomes among individuals with SCI has tended to be focused on the 

relationship between consumer demographic characteristics such as age, education, 

gender, and personality and outcomes rather than VR services and outcomes. 

Consequently, researchers and scholars have recommended that studies be undertaken to 

examine the efficacy of VR services in impacting vocational outcomes. 

Though studies on the relationship between VR services and vocational outcomes 

among consumers with SCI, some researchers have investigated  the impact of VR 
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services on vocational outcomes involving people with disabilities other than SCI. 

Schonbrun (2005), for example, used RSA-911 data for physical year 2002 to examine 

(a) the relationship between specific VR Service variables (i.e., assessment, job 

placement, job search, and counseling and guidance) and employment outcome among 

clients with traumatic brain injury (TBI) and (b) the relationship between specific 

demographic variables (i.e., age, level of education, race, and substance abuse) and 

employment. The service variables found to be related to achieving employment were job 

search, assessment, job placement, and diagnosis and treatment. The service variables job 

placement, job search, and diagnosis/treatment were the only ones significantly related to 

consumers' weekly earnings at case closure. The researcher also found the consumer’s 

level of education, race, and presence of substance abuse to be related to vocational 

outcomes. 

Another study (Schaller & Yang, 2005) also used RSA -911 data of 2001 to 

compare clients with autism who received services to facilitate competitive employment 

and clients who received services for supported employment. The researchers also 

examined the demographic composition of the two groups. The results revealed that age, 

years of education, and presence of a secondary disability impacted employment. The 

researchers also found hours worked, cost of VR service, and weekly earnings resulted in 

differences in case closure rates. Among case variables, job finding, job placement, and 

maintenance were related to competitive employment. Being white and Job placement 

were related to successful employment within the supported employment outcome. 
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Beveridge and Fabian (2007) conducted a study among state VR consumers to 

examine whether a relationship existed between attaining a job congruent with the 

individualized Plan of Employment (IPE) vocational rehabilitation goal and vocational 

rehabilitation outcomes. The researchers found that (a) more men than women were 

likely to obtain a job congruent to the IPE goal and (b) the weekly wages of those 

consumers who obtained a successful employment outcome congruent with their IPE 

goal was significantly higher compared with those with an incongruent employment 

outcome.  

Hayward and Schmidt-Davis (2003a) investigated the relationship between VR 

services and outcomes. The findings indicated that the services related to competitive 

employment were amendment of IPE, job placement, and maintenance. Quality of 

counselor-consumer relationship, assistive technology, business/vocational training, post 

secondary education, and miscellaneous support services increased the chances of being 

competitively employed. We are cautioned to be careful when interpreting these findings 

because other extraneous factors could have influenced the results (Hayward and 

Schmidt-Davis; 2005). 

Literature regarding employment of individuals with SCI varies. The return to 

gainful employment among persons with SCI is generally low compared to those of the 

general population (Krause & Broderick, 2004). It is estimated that more than 50% of 

persons with spinal cord injury are employed at the time of injury; however, only 32% of 

persons with paraplegia (i.e., those who had lost function in the lower part of the body 

and limbs from an injury or dysfunction to part of the spinal cord below the cervical 
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section of the spine) and 24% of persons with tetraplegia (i.e., those who had experienced 

paralysis of the cervical region of the spine that result in loss of function in both the 

upper and lower limbs) are employed 10 years postinjury (Lustig, 2005; NSCISC, 2001). 

It is also estimated that 75% of individuals with SCI do not secure employment even after 

receiving rehabilitation services (University of Michigan Model Spinal Cord Injury Care 

Systems (UMMSCICS) database. Crewe (2000) observes that extant literature indicate 

that about 13% to 48% of individuals with SCI participate in employment. Researchers 

have also found that (a) persons with paraplegia attain higher employment rates after an 

injury than persons with tetraplegia, (b) young persons who have a SCI have higher 

employment outcomes, (c) employment rates increase with time after injury, and (d) 

persons with less education have lower chances of obtaining employment after injury.  

Other studies regarding SCI have focused on different aspects of this condition 

such as the impact, classification, treatment trends, and implications of spinal cord injury 

pain (Richards, 2005); verbal learning ability and adjustment to recent onset spinal cord 

injury (Schmitt, & Elliott, 2004); pre- and post-injury substance misuse among veterans 

with spinal cord injury (Ditre, & Radnitz, 2005), impact of race and gender on outcomes 

(Franceschini et al., 2003; Meade, Lewis, Jackson, & Hess, 2004; Wheaton & Wilson, 

1996), and quality of life after spinal cord injury (Duggan & Dijkers, 2001). 

Based on these findings it is clear that research on the relationship between VR 

services and vocational outcomes in consumers with SCI is either lacking or inadequate 

hence the need for this study. In concert with the employment needs and the status of the 

individuals with SCI, the present study examined the impact of specific VR services and 
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specific demographic variables on competitive employment and weekly earnings at 

closure using RSA-911 data for the year 2006.  The analysis of competitive employment 

and earning outcomes in this study was primarily concerned with the successful 

employment of the sampled individuals with SCI and their weekly earnings. Even though 

the overall goal of the study was to examine the relationship between specific VR 

services (i.e., assessment, diagnosis and treatment, vocational rehabilitation counseling 

and guidance, college or university training, occupational/vocational training, on-the-job 

training, job placement assistance, transportation, maintenance, rehabilitation technology, 

and information and referral) and their competitive employment and earnings, the 

relationship of their competitive employment and earning capacity to the consumers’ 

race, gender, age, and educational level was also examined. 

The findings have lead to useful recommendations for improved measurement of 

competitive employment and earning outcomes among SCI consumers. Findings will 

contribute to the knowledge repertoire on the relationship between VR services and 

vocational outcomes among individuals with SCI. Rehabilitation professionals and policy 

makers can also find the results useful in making decisions concerning VR programming 

and individual services for consumers. This study also shows how RSA-911 data can be 

used to evaluate the impact of rehabilitation services and demographic characteristics of 

consumers on outcomes such as employment and earning capacities of participants.  
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CHAPTER THREE 

METHODOLOGY 

This chapter outlines and describes design and procedures that were employed to 

collect and analyze data.  The topics covered here include a description of the design and 

procedure, participants, instrument, data collection, research questions, and data analysis 

and statistical tools used. 

Procedure 

This study involved an ex post facto correlation design. An ex post facto design is 

used to perform impact analysis on existing data such as the national Rehabilitation 

Services Administration (RSA) 911 data for fiscal year 2006. An ex post facto study is 

useful in establishing a relationship between variables. RSA-911 data for fiscal year 

2006, the most recent dataset available at the time of the study, consisted of information 

of individuals with disabilities whose cases were closed during that year. 

The dataset consisted of extensive information collected at intake, during services, 

and at closure regarding demographics, disability, employment, public assistance, 

equipment provided, type of VR services received, and weekly earnings at closure 

(Appendix B). VR counselors or other rehabilitation workers at each state VR agency 

collected and documented information of each consumer and entered it into the agency’s 

data system (US Government Accountability Office, 2005). To ensure that data submitted 

from VR agencies were accurate; RSA conducted electronic testing using a standardized 
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format. Furthermore, VR agencies were required to correct or verify data elements before 

publication (US Government Accountability Office, 2005). 

For the purpose of this study, data for consumers whose primary disability at the 

time of entry was SCI were analyzed to determine the relationship between specific VR 

services and competitive employment or weekly earnings at closure. Primary disability 

was defined as the individual’s primary physical or mental impairment that causes or 

results in a substantial impediment to employment (US Department of Education, 2006). 

Specific demographic variables were also analyzed to determine whether they were 

related to employment and weekly earnings at closure.  

Participants 

Participants for this study were 2070 who received services and were either 

competitively or not competitively employed. However, because only a small percentage 

(4.6%) of consumers was in noncompetitive employment, it was decided to report 

findings based on the competitively employed group. Of all the consumers in the study, 

95.4% were competitively employed. Consistent with the national Rehabilitation Services 

Administration (RSA) 911 data of 2006, participants who had been closed successfully 

(status 26) were divided into two groups (1) competitively employed and (b) not 

competitively employed. Consumers who were competitively employed comprised of 

65.7% males and 34.3% females. The average age of all the consumers with SCI who 

were employed at case closure was 40.49 years old with the youngest and oldest being 

14.6 and 86.7 years old, respectively. In the analysis of specific groups, the mean age of 
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consumers competitively employed at closure was 40.79 years old. The majority in the 

competitively employed group were Whites (70.2%), followed by Blacks/African 

American (12.9%), Hispanic or Latino (9.9%), American Indian or Alaska Native (1.3%), 

Asian (1.1%), and Native Hawaiian or Other Pacific Islander (0.1%). The mean weekly 

earnings for competitively employed was (M = $432.52, SD = 330.70). 

Instrument 

The national Rehabilitation Services Administration (RSA) required each state 

VR agency to submit data, annually, for each case closure in each fiscal year.  Data were 

collected in a specific format using an instrument developed by RSA. Guidelines for 

using the instrument were provided in the Reporting Manual for the Case Service Report 

(RSA-911) developed by RSA (US Department of Education, 2006).  

 RSA-911 data were reported in a 213-character record image layout. Any records 

longer than 213 characters submitted to RSA were not included. Reported records were 

for all consumers whose case records were closed in the fiscal year 2006. Any record 

submitted to RSA had to be unique (US Department of Education, 2005). For a record to 

be unique, the reporting agency code, social security number, and the closure order code 

of individuals had to be included when state VR agencies submitted their reports. The 

personally identifiable information, however, was not contained in the dataset provided 

for this study. To protect and respect the privacy and confidentiality of consumers, RSA 

did not include information that could be used to identify consumers in the dataset 

available for public use. Duplicate records were not accepted, as well. “For example, 
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records in positions 1 through 13 that were identical to the codes in another record were 

considered duplicates hence rejected.” (US Department of Education, 2006, pp. 1).   

Submission of weekly earnings (i.e., the amount of money an individual with SCI 

earned in a typical week when he or she achieved an employment outcome at closure) 

and weekly hours worked were also required. The record positions of weekly earnings 

were 163-166. Detailed instructions on RSA-911 data collection instrument are provided 

in the Reporting Manual for the Case Service Report (RSA-911) available at 

Rehabilitation Services Administration (RSA) website or office. 

Data Collection 

The 2006 RSA-911 data used in this study were provided by RSA in a CD–ROM 

format.  The data were collected from individuals whose primary disability was SCI. 

RSA required reporting agencies to collect data such as demographic variables, services 

provided, competitive employment status at case closure, and weekly earnings of 

consumers at closure. For the purpose of this study the demographic variables gender, 

age, educational level, and race at case closure were selected for analysis. In the 2006 

RSA-911 data, the consumers’  gender was divided into male or female; education levels 

were divided into nine categories: no formal schooling, elementary education (grades 1-

8), secondary education, no high school diploma grades (grades 9-12);  special education 

certificate of completion/diploma or in attendance, high school graduate or equivalency 

certificate (regular education students)/GED, post-secondary education, no degree; 

associate degree or vocational/technical certificate, bachelor’s degree, and master’s 

degree or higher. Racial categories included White, Black or African American, 
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American Indian or Alaska Native, Asian, Native Hawaiian or other Pacific Islander, and 

Hispanic or Latino. Age was in numerical form. 

Consumers received several services depending on their individualized plan of 

employment (IPE). Examples of services received by consumers included referral, 

rehabilitation technology, maintenance, transportation, job placement, vocational 

training, college or university education, counseling and guidance, diagnosis and 

treatment, and assessment (Appendix B). 

Competitive employment and weekly earnings at closure were designated 

outcomes. Those competitively employed were coded “1” whereas those who were not 

competitively employed were coded “0”. Weekly earnings at closure were defined as the 

amount of money (to the nearest dollar) an individual with SCI earned in a typical week 

after achieving an employment outcome. Consumers who received services were coded 

“1” and those who did not receive services were coded “0”. The vendors/providers of the 

services and the source of funding were taken into account. 

 

Research Questions 

 The following research questions guided the study. 

Research question 1 

What is the relationship between specific vocational rehabilitation services (i.e., 

assessment, diagnosis and treatment, vocational rehabilitation counseling and guidance, 

college or university training, occupational/vocational training, on-the-job training, job 

placement assistance, transportation, maintenance, rehabilitation technology, and 
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information and referral) and competitive employment outcome of consumers with SCI at 

closure? 

Null Hypothesis: There was no difference in competitive employment outcome at 

closure between consumers with SCI who received specific VR services and those who 

did not receive specific rehabilitation services. 

Research question 2 

What is the relationship between specific vocational rehabilitation services (i.e., 

assessment, diagnosis and treatment, vocational rehabilitation counseling and guidance, 

college or university training, occupational/vocational training, on-the-job training, job 

placement assistance, transportation, maintenance, rehabilitation technology, and 

information and referral) and weekly earnings of consumers with SCI at closure? 

Null Hypothesis: There was no difference in weekly earnings at closure between 

consumers with SCI who received specific VR services and those who did not receive 

specific rehabilitation services. 

Research question 3 

What specific demographic variables (i.e., gender, age, educational level, and 

race) are related to competitive employment outcomes of consumers with SCI at closure? 

Null Hypothesis: Consumers with SCI who were competitively employed were not 

different in their gender, age, educational level, and race at closure. 

Research question 4 

What specific demographic variables (i.e., gender, age, educational level, and 

race) are related to weekly earning outcomes of consumers with SCI at closure?  
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Null Hypothesis: There was no relationship in weekly earnings of consumers with SCI at 

closure and their gender, age, educational level, and race. 

Data Analysis 

Data analysis is usually conducted to transform raw data into meaningful findings 

that can be used for various purposes such as decision making, programming, improved 

service delivery, and advocacy, among other uses. For this study, various statistical 

techniques (i.e., Chi-square test for independence, Spearman’s rank order correlation, 

analysis of variance (ANOVA) and independent-samples t-test) were used to analyze 

RSA-911 data of 2006. The findings were used to draw conclusions and to make 

suggestions regarding contribution to competitive employment and weekly earning of 

individuals with SCI at closure. 

Descriptive statistics were used to identify frequencies and percentages of the 

composition of consumers with SCI. Specifically, descriptive statistics were used to 

describe the composition of SCI consumers in terms of gender, age, educational level, 

and race. 

The Chi-square test for independence was used because of its appropriateness in 

analyzing the relationship between categorical variables (Bellin & Rumrill, 1999; 

Gravetter & Wallnau, 2002; Pallant, 2001). Various variables such as gender (male or 

female), VR services (i.e., service received or not received), and employment (i.e. 

competitively employed or not competitively employed) are categorical hence 

appropriate for chi-square analysis.  Chi-square was used to establish whether there was a 

relationship between specific demographic variables (i.e., gender, age, education, and 
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race) and competitive employment at closure.  When examining the relationship between 

age and employment, age was recoded into four categories to allow the researcher to use 

the Chi-square for analysis. The Chi-square was also used to establish whether there is a 

relationship between specific vocational rehabilitation (VR) services (i.e., assessment, 

diagnosis and treatment, vocational rehabilitation counseling and guidance, college or 

university training, occupational/vocational training, on-the-job training, job placement 

assistance, transportation, maintenance, rehabilitation technology, and information and 

referral) and competitive employment at closure.  

Spearman’s rank order correlation is used to determine the strength of the 

relationship between two continuous variables (Pallant, 2001). In the study, Spearman’s 

rank order correlation was used to analyze the relationship between age (a continuous 

variable) and weekly earnings (a continuous variable) at closure.  

One way analysis of variance (ANOVA) tests the variance between two or more 

means as it analyses variation between and within each group (Gravetter & Wallnau, 

2002; Pallant, 2001). The ANOVA involves one independent variable, which has three or 

more different levels and one dependent continuous variable. A one-way between groups 

analysis of variance (ANOVA) was conducted to compare the differences in mean 

weekly earnings (i.e., continous) among consumers with different levels of education 

(i.e., categorical). The ANOVA was also used to explore the differences in mean weekly 

earnings at closure among the various racial categories. 

The independence-samples t-test is used to compare the mean score on some 

continuous variable, for two different groups of participants in a study (Gravetter & 
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Wallnau, 2002; Pallant, 2001). In the study, the t-test was used to compare the mean 

weekly earnings (a continuous variable) for males and females (a categorical variable).  

The t-test was also used to compare mean weekly earnings for consumers who received 

specific VR services and those who did not receive specific services. In addition, the t-

test was used to compare the mean weekly earnings for the competitively employed 

group and the not competitively employed group. 

For purposes of this study, the alpha level of significance was 0.05 unless 

otherwise stated. In addition, only the null hypothesis for each corresponding question 

has been stated.  
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CHAPTER FOUR 

RESULTS 

This chapter describes the results of the study. The results for each research 

question are presented in the order questions were asked. The alpha level of significance 

is 0.05 unless otherwise stated. 

Research Questions 

Research question 1: What is the relationship between specific vocational 

rehabilitation services (i.e., assessment, diagnosis and treatment, vocational rehabilitation 

counseling and guidance, college or university training, occupational/vocational training, 

on-the-job training, job placement assistance, transportation, maintenance, rehabilitation 

technology, and information and referral) and competitive employment of consumers 

with SCI at closure?  

This question sought to establish whether there was a relationship between 

specific VR services received by consumers with SCI and competitive employment at 

closure. A chi-square for independence was conducted for each service provided to 

determine the kind of relationship that existed between specific rehabilitation services 

and employment. Results, presented in Table 1, revealed that three of the eleven VR 

services were statistically significantly related to competitive employment. Job placement 

(X2 = 11.83, p = .001) and maintenance (X2 = 6.667, p = .009) were positively related to 

competitive employment; whereas rehabilitation technology (X2 = 7.187, p = .010) was 

negatively related to competitive employment. Of the consumers who were provided job 
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placement service, 97.8% were competitively employed; whereas 94.4% of those not 

provided this service were competitively employed. Of the consumers provided 

maintenance service, 97.5% of the consumers were competitively employed. Conversely, 

94.8% of the consumers who were not provided this service were competitively 

employed. Of the consumers provided rehabilitation technology services, 93.7% were 

competitively employed; whereas 96.3% of those who were not provided this service 

were competitively employed.   

Table 1 Percentage of Competitive Employment Outcomes  

VR Services N 
Provided 
service 

% 
Competitively 
employed 
(Service 
Provided) 
 

N  
Service 
not 
Provided 

%  
Competitively 
employed 
(Service not 
Provided)  

X2 p 

Assessment 1364 95.4 706 95.5 .008 1.000 
Diagnosis and treatment  856 96.0 1214 95.0 1.271 .287 
Vocational rehabilitation 
counseling & guidance 

1291 95.8 779 94.7 1.295 .279 

College/university 
training 

571 96.5 1499 95.0 2.127 .159 

Occupational/vocational 
training 

369 96.2 1701 95.2 .649 .493 

On-the-job training 63 100 2007 95.3 3.126 .115 
Job placement assistance  634 97.8 1436 94.4 11.834 .001 
Transportation 764 95.7 1306 95.3 .202 .744 
Maintenance 489 97.5 1581 94.8 6.667 .009 
Rehabilitation technology 696 93.7 1374 96.3 7.187 .010 
Information and referral  314 96.5 1756 95.2 .997 .380 

VR services assessment, diagnosis and treatment, vocational rehabilitation 

counseling and guidance, college/university training, occupational/vocational training, 

on-the-job training, transportation, and information and referral were not related to 

employment.  
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The null hypothesis for this question was that there was no difference in 

competitive employment outcome at closure between SCI consumers who received 

specific VR services and those who did not receive specific VR services. Because three 

of the eleven services provided were significantly related to employment, the null 

hypothesis was partially accepted. 

Research question 2: What is the relationship between specific vocational 

rehabilitation services (i.e., assessment, diagnosis and treatment, vocational rehabilitation 

counseling and guidance, college or university training, occupational/vocational training, 

on-the-job training, job placement assistance, transportation, maintenance, rehabilitation 

technology, and information and referral) and weekly earnings of consumers with SCI? 

This question examined whether there was a relationship between specific VR 

services and consumers’ weekly earnings at closure. An independent-samples t-test for 

each VR service was conducted to compare mean weekly earnings between consumers 

who were provided a specific service and those who were not provided the service. The t-

test results, presented in Table 2, indicated that there was a statistically significant 

difference in mean weekly earnings for those who were provided vocational 

rehabilitation counseling and guidance, college/university training, 

occupational/vocational training, on-the-job training, job placement, and rehabilitation 

technology VR services and those who were not provided these specific services. For 

example, there was a statistically significant difference in mean weekly earnings (t = -

2.73, p = .006) between those who were provided vocational rehabilitation counseling 
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and guidance (M = 428.85, SD =350.02) and those not provided this service (M = 388.95, 

SD = 304.63) indicating that those who received this service earned higher salaries. 

Likewise, consumers who received college/university training or rehabilitation 

technology were more likely to earn higher salaries than those who did not receive these 

services. Conversely, those who received occupational/vocational training, on-the-job 

training, or job placement received significantly lower weekly earnings at closure than 

those who did not receive these services. 

Table 2 Specific VR Service Variables and Weekly Earnings 

VR Service variable Mean 
earnings  
(service 
provided) 

SD Mean 
earnings  
(service not 
provided) 

SD t p 

Assessment  408.51 332.77 424.11 337.14 1.01 .314 
Diagnosis & treatment 430.04 344.01 402.41 326.88 -1.85 .064 
Voc. Rehab counseling & 
guidance 

428.85 350.02 388.95 304.63 -2.73 .006 

College/university training 455.84 350.01 397.83 326.77 -3.54 .001 
Occupational/Voc training 367.70 235.17 423.84 351.36 3.76 .000 
On-the-job training 297.51 197.03 417.48 337.05 4.63 .000 
Job placement 365.65 274.37 435.11 355.54 4.83 .000 
Transportation 399.11 312.38 422.45 346.26 1.58 .115 
Maintenance 419.02 384.80 412.23 317.13 -.39 .695 
Rehab technology 442.01 385.71 399.56 304.07 -2.53 .011 
Information & referral 425.02 306.45 411.83 339.04 -.64 .520 

 Service variables that were not related to competitive employment were 

assessment, diagnosis and treatment, transportation, maintenance, and information and 

referral. 

Research question 3:  What specific demographic variables (i.e., gender, age, 

educational level, and race) are related to competitive employment outcomes in 
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consumers with SCI at closure? The focus of this question was on the relationship 

between specific demographic variables (i.e. gender, age, educational level, and race) and 

employment. Chi-square tests for independence were used to identify the relationship 

between the four demographic variables and competitive employment. 

Gender and Competitive Employment 

A chi-square test for independence was conducted to examine the relationship 

between gender and employment.   There was no relationship between gender and 

employment (X2 = 1.551, p = .213). Continuity of correction was used in order to 

compensate for the overestimate of the chi-square value when computed for a 2 by 2 

table (Pallant, 2001). This result suggests that gender of the consumers was not a 

determining factor in the employment outcome. 

Age and Competitive Employment 

Age was recoded into four categories (0-20 years, 21-40 years, 41-60 years, and 

60 years and above) when analyzing for the relationship between age and employment. 

Results, presented in Table 3, showed that there was no relationship between age and 

employment (X2 = 7.214, p = .065). The results indicate that age was not a significant 

factor in determining the employability of VR consumers with SCI. 
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Table 3 Percentage of SCI Consumers Competitively Employed Per Age Category 
 

Age group in years N    % 
Competitively 
 Employed 

0 –20  13 92.3 

21 – 40  955 96.4 

41 – 60 1013 94.9 

61 and above  89 91.0 

 

  

Education and Competitive Employment 

A chi-square test was conducted to examine the relationship between education 

(as measured by level of education at closure) and competitive employment at closure. In 

the RSA-911 dataset, education attainment was divided into nine categories: no formal 

schooling, elementary education, secondary education, high school/GED, post-secondary 

education, associate degree, bachelor’s degree, and master’s degree or above. Results of 

the chi-square test, revealed that education was strongly related to employment (X2 

=21.223, p = .007) with higher level of education mostly associated with competitive 

employment outcome. The percentage of competitively employed based on educational 

level, presented in Table 4, show that higher education was mostly related to competitive 

employment. For example, 97.8% of the consumers with master’s degree, 97.5% of those 

with bachelor’s degree, and 96.6% of those with associate degree were competitively 

employed, respectively. Though 100% of the consumers with no formal education were 
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competitively employed, their total number was considered too small and therefore 

ignored.  

Table 4 Rates of Competitive Employment by Educational Category 

Level of education Competitively employed 
N % 

No formal schooling 2 100 
Elementary ed 28 93.3 
Secondary ed 103 92.0 
Special ed 13 86.7 
High school/GED 436 93.0 
Post-secondary ed 352 94.9 
Associate degree 422 96.6 
Bachelor’s degree  437 97.5 
Master’s degree or plus 
Total employed 

182 
1975 

97.8 
95.4 

 

Race and Competitive Employment  

Racial categories were recoded into one group under the heading, race. Recoding 

was necessary to enable the researcher examine the relationship between race and 

competitive employment. A Chi-square test for independence was conducted which 

showed that there was a statistically significant relationship between race and competitive 

employment (X2 = 14.429, p = .013). The percentage of each race competitively 

employed, presented in Table 5, indicate that Hispanic/Latino and Whites were more 

likely to be competitively employed than Black/African American. Even though the 

American Indian, Asian, and Native Hawaiian were entered into the model, the sample of 

these racial categories was considered too small hence making it difficult to make 

inferences based on the findings regarding these categories. Thus the interpretation of the 
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results should be limited to findings regarding Whites, Black/African American, and 

Hispanic/Latino categories. 

Table 5 Employment Rates by Race Category 
 

Race Category N % Competitively 

employed 

White 1515 95.9 

Blacks/African American 289 92.2 

American Indian/Alaska  Native 28 92.9 

Asian 22 100 

Native Hawaiian 4 75.0 

Hispanic or Latino 212 96.7 

 

The null hypothesis, which stated that consumers with SCI who were 

competitively employed were not different in their gender, age, educational level, and 

race, was partially supported because some of the demographic variables were related to 

competitive employment outcome whereas others were not.  

Research question 4: What specific demographic variables (i.e., gender, age, 

educational level, and race) are related to weekly earning outcomes in consumers with 

SCI? This question sought to establish whether there was a relationship between specific 

demographic variables and weekly earnings among individuals with SCI who participated 

in the study. The results are presented below. 

 



63 
 

Gender and Weekly Earnings at Closure 

The analysis of gender and weekly earnings sought to determine whether the two 

variables were related. An independent-samples t-test was conducted to compare weekly 

earnings for males and females. The results showed that there was significant difference 

in weekly earnings for males (M=440.21, SD=365.44) and for females [M=363.96, 

SD=258.45, p = .001), with males earning higher wages than females. The magnitude of 

the differences in the means was, however, small (eta squared = .014).  

Age and Weekly Earnings at Closure  

The relationship between age at closure and earnings at closure was examined 

using Spearman’s rank order correlation. There was a significant negative correlation 

between the two variables (r = -.044, N = 2070, p = .046) with older age associated with 

lower levels of weekly earnings. This result indicates that weekly earnings for consumers 

with SCI were likely to diminish with increase in age. 

Education and Weekly Earnings at Closure 

Data were analyzed to establish whether there was a relationship between 

education (as measured by level of education at case closure) and weekly earning at 

closure using one way between groups analysis of variance (ANOVA). Education was 

divided into nine groups according to the level of education attained (i.e., no formal 

schooling, elementary education, secondary education, high school/GED, post-secondary 

education, associate degree, bachelors degree, and masters degree or higher). Results of 

the ANOVA showed that there was a statistically significant difference at the p <.05 in 

weekly earnings for the nine groups (F = 36.88, p = .001). The mean weekly earnings, 
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presented in Table 6, indicate that higher education was mostly associated with higher 

salaries. 

Post hoc comparisons using Tukey HSD test indicated that the mean weekly 

earning for secondary education was different from masters degree, bachelors degree, 

associate degree, and post-secondary education. Mean weekly earnings for special 

education was different from bachelors degree and masters degree. Mean weekly 

earnings for high school/GED diploma was different from masters degree, bachelors 

degree, associate degree, and post secondary education. Mean weekly earnings for 

secondary education was different from masters degree, bachelors degree, and special 

education. Mean weekly earnings for Associate degree was different from masters 

degree, bachelors degree, post-secondary education, and secondary education. Mean 

weekly earnings for bachelors degree was different from masters degree, associate 

degree, post-secondary education, high school/GED, special education, and secondary 

education. Mean weekly earnings for masters degree was different from bachelors 

degree, associate degree, post-secondary education, high school/GED, special education, 

secondary education, elementary education, and no formal education. In most cases, the 

higher the level of education attained the higher the weekly wages.  
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Table 6 Level of Education and Mean Weekly Earnings at Closure 

Level of education            N Mean Weekly 

earnings 

Standard 

Deviation 

No formal schooling              2      285.00 77.78 

Elementary ed            30      358.57 525.02 

Secondary ed          112      265.82 220.40 

Special ed            15      185.87 133.87 

High school/GED          469      301.96 219.97 

Post-secondary ed          371      372.37 278.06 

Associate degree          437      403.54 316.34 

Bachelor’s degree           448      505.18 329.79 

Master’s degree or plus          186      700.60 493.65 

 

  
Race and Weekly Earnings at Closure  

 The one-way ANOVA was conducted to examine weekly earning differences in 

race (i.e., White, African American, American, Asian, Native Hawaiian or the Pacific 

Islander, and Hispanic or Latino) among VR service consumers with SCI. ANOVA 

results showed that there was a statistically significant relationship at the p<.05 level in 

weekly earnings for the six racial categories (F(5, 2064) = 7.0, p = .001). Table 7 shows 

mean weekly earnings for each racial category.  Post hoc comparisons using Tukey HSD 

test indicated that the mean score for Whites (M = 436.91, SD = 353.54) was significantly 

different from Black/African American (M = 336.63, SD = 251.36) and from 
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Hispanic/Latino (M = 350.57, SD = 217.78) with Whites earning more than both 

Black/African American and Hispanic/Latino.  The results regarding mean weekly 

earnings for American Indian, Asian, and Native Hawaiian or the Pacific Islander should 

be treated with caution because participants from these racial categories were too few to 

account for any differences. For example, there were only 22 Asians in the sample 

compared to 1515 Whites making comparisons between the two groups unrealistic. The 

researcher recommends that the interpretation of results be restricted to Whites, 

Black/African American, and Hispanic/Latino categories.  

Table 7 Mean Weekly Earnings per Race Category  

Race category N Mean weekly earnings SD 

White 1515 436.91 353.54 

Black/African American 289 336.63 251.36 

American Indian 28 356.93 342.62 

Asian 22 539.50 559.03 

Native Hawaiian 4 310.00 219.73 

Hispanic/Latino 212 350.57 217.78 

 

The null hypothesis for this question indicated that there was no difference in 

weekly earnings of consumers with SCI at closure in their gender, age, education, and 

race. This hypothesis was accepted because all specific demographic variables were 

related to the consumers’ earning capacity.  
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CHAPTER FIVE 

SUMMARY, DISCUSSION, AND RECOMMENDATIONS 

This chapter provides a summary, discussion, and implications based on the 

findings of the current study. Recommendations and suggestions for future research are 

also provided.   

Summary 

The purpose of this study was twofold: (a) to determine whether there was a 

relationship between specific vocational rehabilitation (VR) services and vocational 

outcomes (i.e., competitive employment and weekly earnings) at closure and (b) to 

establish whether there was a relationship between specific demographic variables and 

vocational outcomes (i.e., competitive employment and weekly earnings) at closure. 

Research questions that guided the study were (1) What is the relationship between 

specific vocational rehabilitation services (i.e., assessment, diagnosis and treatment, 

vocational rehabilitation counseling and guidance, college or university training, 

occupational/vocational training, on-the-job training, job placement assistance, 

transportation, maintenance, rehabilitation technology, and information and referral) and 

competitive employment outcome in consumers with SCI at closure? (2) What is the 

relationship between specific vocational rehabilitation services (i.e., assessment, 

diagnosis and treatment, vocational rehabilitation counseling and guidance, college or 
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university training, occupational/vocational training, on-the-job training, job placement 

assistance, transportation, maintenance, rehabilitation technology, and information and 

referral) and weekly earnings at closure in consumers with SCI? (3) What specific 

demographic variables (i.e., gender, age, educational level, and race) are related to 

competitive employment outcomes of consumers with SCI?  (4) What specific 

demographic variables (i.e., gender, age, educational level, and race) are related to 

weekly earning outcomes in consumers with SCI? The RSA-911 data for fiscal year 

2006, on which the study was based, were analyzed using various statistical techniques as 

described in the preceding chapters. 

Guided by the research questions and the I-E-O model (Astin, 1993); the RSA-

911 data were analyzed. The I-E-O model was used as a framework to examine the 

unique contribution of inputs (e.g., demographic variables) and environment variables 

(e.g., specific VR services) in the attainment of vocational outcomes (i.e., employment 

and weekly earnings) at closure.  

The study revealed that many variables were related to vocational outcomes. 

Furthermore, the analysis revealed that specific demographic and VR service variables 

were related to achieving vocational outcomes among individuals with SCI. For example, 

job placement was found to positively and significantly relate to competitive 

employment. Likewise, vocational rehabilitation counseling and guidance was 

significantly related to weekly earnings at closure for individuals with SCI.  
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DISCUSSION 

This section discusses findings and their implications for policy and practice. The 

discussion will focus on the relationship between VR services and competitive 

employment, VR services and weekly earnings, and demographic variables and the two 

outcomes (i.e., competitive employment and weekly earnings) at closure.  

 

VR Services and Competitive Employment 

Competitive employment is one of the core goals for individuals receiving VR 

services (Hayward & Schmidt-Davis, 2005; US Department of Education, 2000) because 

it often translates into higher earnings, financial independence, and career development 

(Hayward & Schmidt-Davis, 2005). VR services are often provided to consumers with 

disabilities to help them achieve an employment outcome.  In this study, results indicated 

that 95.4% of the consumers successfully closed were competitively employed. An 

analysis of specific VR service variables indicated that three (i.e., job placement, 

maintenance, and rehabilitation technology) of the eleven services provided to consumers 

with SCI were significantly related to competitive employment (Figure 1). 

 

Figure 1   VR Services Related to Competitive Employment 

Outcome 
Competitive employment 

VR services 
Job placement ↑ 
Maintenance ↑ 
Rehabilitation technology ↓ 
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Job placement (i.e., a referral to a specific job resulting in an interview) and 

maintenance (i.e., financial support provided for expenses such as food and shelter which 

are considered important in needs assessment) services were positively related to 

competitive employment. Consumers who were provided these services were likely to be 

in competitive employment. For example, of the consumers who were provided job 

placement services, 97.8% were competitively employed; whereas 94.4% who did not 

receive this service were competitively employed, suggesting the possibility that receipt 

of job placement and maintenance services increased the likelihood of being 

competitively employed. This finding is consistent with Hayward and Schmidt-Davis 

(2005) who also found that job placement and maintenance were related to competitive 

employment of VR consumers.  

Rehabilitation technology (i.e., the use of technologies, engineering 

methodologies, or scientific principles to address the needs of individuals with 

disabilities) was negatively related to competitive employment. Consumers who were 

provided rehabilitation technology services were less likely to be competitively employed 

than those who did not receive this service. Perhaps the reason for this is that consumers 

with SCI who needed these services were severely injured and thus limiting their 

competitive employment opportunities. Several studies have consistently found severity 

of injury related to employment (Conroy & McKenna, 1999; Krause & Boderick, 2006; 

James, DeVivo, & Richards, 1993; McShane & Karp, 1993).  
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 In other studies involving individuals with disabilities, the service variables job 

placement (Hayward & Schmidt-Davis, 2005, Schaller & Yang, 2005; Schonbrun, 2005), 

supported employment (Hayward & Schmidt-Davis, 2005), job finding (Schaller & 

Yang, 2005; Schonbrun, 2005), maintenance (Schaller & Yang, 2005), diagnosis and 

treatment (Schonbrun, 2005), and on-the-job training and work adjustment (Hayward & 

Schmidt-Davis, 2005) were found to be significantly related to employment. The 

apparent inconsistency in comparison to my findings regarding services related to 

employment could be due to the fact that Hayward and Schmidt-Davis examined all VR 

service consumers regardless of their disability. Moreover, Schaller and Yang’s study 

was based on people with Autism, whereas Schonbrun’s study focused on individuals 

with traumatic brain injury (TBI). Furthermore, the focus of these studies was on the 

employed and unemployed groups and not on competitively employed consumers. There 

is a need for further research similar to the current study to confirm these findings. 

Services that were not related to competitive employment in this study were 

assessment, vocational rehabilitation counseling and guidance, college/university 

training, occupational/vocational training, on-the-job training, transportation, and 

information and referral. Caution should be taken when interpreting the results of the 

relationship between VR services and competitive employment (Hayward & Schmidt-

Davis, 2005). For example, we cannot conclude that services that were not significantly 

related to competitive employment did not add value to the overall vocational goal(s) of 

individuals who received them.  In fact, services that were not related to competitive 

employment might have been very important in helping consumers achieve other goals 
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such as improvement in the quality of life. There is also a possibility that extraneous 

factors beyond the scope of this study contributed to vocational outcomes. VR counselors 

have the onus of ensuring that they provide services that assist consumers to both secure 

competitive jobs and also help them live with dignity.  

Several implications could be drawn from the findings regarding the relationship 

between VR services and employment at closure. First, job placement assistance, as well 

as maintenance, leads to competitive employment among consumers with SCI. Second, 

the fact that over 90% of consumers who received any of the specific services were 

competitively employed is encouraging because it implies that service resources were 

well targeted. Third, we can speculate that the provision of specific services that resulted 

in high employment rates prepared consumers with SCI to successfully adjust to and 

participate in competitive employment. Fourth, the findings regarding employment and 

earnings may suggest that the majority of consumers with SCI in the study enjoyed 

financial autonomy and career development opportunities because most of them were in 

competitive employment.  

 VR Services and Weekly Earnings  

Research question 2 focused on the relationship between VR services and weekly 

earnings at closure. When specific service variables were examined to determine their 

relationship with weekly earnings, six (i.e., vocational rehabilitation counseling and 

guidance, college/university training, occupational/vocational training, on-the-job 

training, job placement, and rehabilitation technology) were statistically significantly 
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related to weekly earnings (Figure 2). Services that were not related to weekly earnings 

outcome included assessment, diagnosis and treatment, transportation, maintenance, and 

information and referral.  

Figure 2 VR Services Related to Weekly Earnings  

 

 

 

 

 

VR outcome 
Weekly earnings at 
closure 

VR services 
Vocational rehabilitation 
counseling & guidance↑ 
College/university training ↑ 
Rehabilitation technology↑ 
Occupational/vocational 
training↓ 
On-the-job training↓ 
Job placement↓ 

Of the VR services that were significantly related to weekly earnings at closure, 

vocational rehabilitation counseling and guidance, college/university training, and 

rehabilitation technology were positively related to weekly earnings. When these services 

were provided, the consumers were likely to have higher wages than when they were not 

provided. For example, when vocational rehabilitation counseling and guidance was 

provided, the mean weekly earnings were $428.85 compared to $388.95 when not 

provided. The fact that these service variables were positively related to weekly earnings 

generally mirrors evidence seen in the general population (Baum & Payea , 2005).  

Consumers who were provided vocational rehabilitation counseling and guidance 

(i.e., therapeutic counseling and guidance services considered important to achieve an 

employment outcome) services were generally expected to achieve better earning 
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outcomes than those who are not provided this service. When services are provided to 

consumers based on the empowerment framework, VR counseling and guidance enables 

them to realize fully their capabilities, capacities, and opportunities (Sales, 2007).   

College/university training was also positively related to weekly earnings at 

closure. College/university training refers to full-time or part-time academic training 

above the high school level leading to a degree, a certificate or other recognized 

educational credential (US Department of education, 2006). Consumers who received this 

type of training were expected to enter into either white or blue collar jobs which 

translate into higher earnings. Therefore, it was not surprising that college/university 

training was related to higher wages. The economic benefits of higher education in terms 

of higher earnings are well documented. On average college graduates earn about 73 per 

cent more than high school graduates (Baum & Payea , 2005). Daly, Buchel, and Duncan 

(2000) observe that the labor market generally over remunerate workers with more 

schooling and castigate workers with too little schooling. Baum & Payea (2005) further 

observe that higher levels of education and higher earnings are correlated for all 

racial/ethnic groups and that earnings for college graduates have tremendously increased 

as those for high school graduates dwindle.  

Rehabilitation technology was positively related to higher earnings in the current 

study. Modern technological advances, especially rehabilitation technology, have opened 

higher earning opportunities for individuals with SCI.  Because of rehabilitation 

technology, individuals with SCI are able to participate in several activities such as 
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education and employment (Scherer & Glueckauf, 2005) which can translate to higher 

earnings. Scherer and Glueckauf, for example, note that the availability of manual and 

power wheelchairs can help individuals with disabilities to participate in education and 

employment activities.  

When occupational/vocational training, on-the-job training, and job placement 

services were provided, weekly wages were less than when the services were not 

provided, indicating a negative relationship existed between these service variables and 

wages. For example, when occupational/vocational training services were provided, the 

wages were $367.70 compared to $423.84 when this service was not provided, 

suggesting the possibility that the provision of this service led to the likelihood of earning 

lower wages.  

Occupational/vocational training refers to occupational, vocational, or job skill 

training that prepares students for gainful employment but does not lead to an academic 

degree or certification (US Department of Education, 2006). The finding that the 

provision of this service was negatively related to income was somewhat surprising 

because it is generally expected that this service will lead to gainful employment and 

increased income for consumers. The finding was inconsistent with Jantzen (1987) whose 

study to determine the effect of a vocational training program in Boston on the earnings 

of graduates found that the earnings of the graduates from the program generally 

increased. One reason for the current finding regarding occupational/vocational training 

could be that the quality of training was not good enough to meet the expectations of high 
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paying jobs. Another possible explanation is that consumers were employed in areas that 

did not require the occupational/vocational skills gained because of local labor market 

situation. For example, a person trained in carpentry may have been employed as a 

dishwasher in a restaurant. Mismatch between vocational training graduates and the labor 

market is not a new phenomena.  VR counselors should be cognizant of local labor 

market climate so that they can help clients with information that can help them make 

vocational training choices that are relevant to labor market demands. 

On-the-job training refers to training provided in specific job skills by a 

prospective employer (US Department of Education, 2006). On-the-job training also 

included apprenticeship training. Upon completion of the training, the consumers 

remained in the same or similar job. This kind of training does not necessarily lead to 

higher earnings and, therefore, it was not surprising that there was no relationship 

between this service variable and earnings. 

Job placement was negatively related to weekly earnings at closure consistent 

with Schonbrun (2005) who also found a similar relationship.  Hayward and Schmidt-

Davis (2005) found no relationship between job placement and earnings of VR services 

consumers. Conversely, Moore (2002) found a positive and significant relationship 

between job placement and income of VR consumers who were deaf.  

In this study, though rehabilitation technology was positively related to earnings, 

it was negatively related to competitive employment. Likewise, job placement was 

positively related to competitive employment but negatively related to earnings. The 
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finding that rehabilitation technology and job placement were negatively related to 

earnings in the current study was surprising. This is because competitive employment is 

usually related to higher earnings. Furthermore, several studies, including the current 

study, found job placement assistance to be positively related to competitive employment 

(Hayward & Schmidt-Davis, 2005; Schonbrun, 2005). Further research is needed to 

establish the reasons behind this seeming incongruity in findings.  

The finding regarding VR services and earnings has several implications. First, 

Vocational rehabilitation counseling and guidance, college/university training, and 

rehabilitation technology are important services that can potentially help consumers 

realize higher wages. Second, though speculative, occupational/vocational training, on-

the-job training, and job placement services being negatively related to wages may be the 

result of lower functioning and/or lower educational levels of the consumers who 

received these services thus reducing their capacity to earn more. Third, employers are 

likely to discriminate employees who receive such services. 

The overall findings regarding the relationship between specific VR service and 

the two key outcomes (i.e., competitive employment and weekly earnings at closure) 

have implications for policy makers and those responsible for implementation as well. At 

the policy level, it may be prudent for State VR programs to consider expanding the 

provision of services that facilitate competitive employment and higher incomes for 

consumers with SCI. By doing so, they would improve the standard of living of the 

service recipients. Furthermore, once in competitive employment, consumers with SCI 
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would contribute to the economy of the country. Expansion of the provision of services 

that lead to competitive employment and higher earnings can be done through a 

combination of various approaches such as allocating more funds to specific VR 

programs, training and encouraging VR counselors to provide specific services to clients 

who deserve them, and through collaborating with other agencies in the provision of 

rehabilitation services.  

At the implementation level, VR counselors/professionals working with 

individuals with SCI should find ways to encourage their clientele to access and utilize 

services that lead to competitive employment (e.g. job placement & maintenance) and 

higher earnings (e.g. vocational rehabilitation counseling and guidance, 

college/university training, and rehabilitation technology). Moreover, the finding that 

specific VR services may have contributed to competitive employability and increased 

earning capacity confirm the notion that in a knowledge-based economy having SCI may 

not necessarily limit ones’ opportunities for employment and income generation. In 

addition, the findings of the current study indicate that consumers with SCI generally 

benefited from the VR services provided to them. Sales (2007) notes that people with 

disabilities benefit from rehabilitation services provided in the United States though 

major improvements are required. The challenge for vocational rehabilitation 

professionals, therefore, is to ensure that people with SCI receive appropriate services 

that facilitate entry into competitive employment and increased wages.  
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Demographic Variables, Competitive Employment, and Earnings 

The third research question examined whether specific demographic variables are 

related to competitive employment at closure. Researchers and scholars have used 

findings based on demographic variables to make generalizations about a certain 

phenomenon (e.g. Estrada-Hernandez & Wadsworth, 2005, Kampfe, 1994; Schonbrun, 

2005; Wadsworth & Kampfe, 2004).  Furthermore, in the I-E-O model, demographic 

variables are designated as inputs, indicating their significance in the achievement of 

outcomes.  Results of the current study indicated that there was no relationship between 

gender and competitive employment. Age was also not related to competitive 

employment. Conversely, education and race were related to competitive employment. A 

brief discussion and implications of the findings regarding demographic variables 

follows.  

The finding that gender was not related to competitive employment is partially 

consistent with James, DeVivo, and Richards (1993) who found gender to be related to 

employment among African Americans but not among whites. In the current study, 

gender was significantly related to weekly earnings at closure with males earning more 

($440.206) than females ($363.961). Other researchers in the field of SCI have generally 

found that females earn less than men (Krause & Terza, 2006, 2007; Wheaton, Wilson, & 

Brown, 1996). This finding is also consistent with commonly held view that historically 

women have been disadvantaged and/or discriminated against in terms of employment 

and remuneration (Cho, 2007; Leung, 2006).  For example, women in the United States 
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earn about 76 per cent of men’s earnings whereas Korean women earn about 50 per cent 

of men’s income (Cho, 2007). 

The disparities in earnings between women and men with SCI can be due to a 

variety of reasons. First, women are generally underpaid (Cho, 2007; Leung, 2006) in our 

male dominated society. Second, scholars have postulated that women with disabilities 

encounter double discrimination because of being women and having a disability 

(Barnartt, 1987). Third, though more women are getting educated, they still face many 

challenges that hinder them from reaching their full potential (Sax, 2007). Fourth, it is 

possible that women were employed in less paying jobs. Though there is scant research 

done on women with SCI and earning outcomes, this finding is consistent with the view 

that gender disparities in wage-employment permeates our society (Gollnick & Chinn, 

2006; Graham & Smith, 2004; Leung, 2006). Further research is needed to investigate the 

reasons behind disparities in earnings between women and men with SCI at case closure 

with a view to suggest solutions to correct inequalities that might exist. Rehabilitation 

counselors can also take proactive measures to ensure that gender based discrimination is 

addressed in line with antidiscrimination legislation. 

Although age was not related to employment, the majority of consumers aged 

between 21 and 40 years old were more likely to be competitively employed, followed by 

those between 41 and 60 years old. Several reasons can be speculated regarding this 

finding. First, consumers who were between 21 and 40 years old might have acquired 

prior work experience and skills essential to securing competitive employment. Second, it 

is possible that employers favored hiring people who were neither too young nor too old 
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and therefore consumers who were between 21 and 40 years old had higher chances of 

becoming competitively employed. Third, the number of consumers below 20 years old 

or above 60 years old was too small hence unlikely to influence findings. 

Consistent with previous studies (Krause & Crewe, 1987; Conroy & McKenna, 

1999; McShane & Karp, 1993), younger age was positively related to earnings in the 

current study. Younger people may be attractive to employers compared to older people 

(McShane & Karp, 1993) hence better remuneration. It is possible that older people may 

not have interest in participating in competitive employment hence reduced earnings.  

 Education attained was positively related to high rates of competitive 

employment with consumers with more education more likely to be competitively 

employed. In the study, for example, 97.8% of consumers with master’s degree were in 

competitive employment compared to 92.0% of those with secondary education. Other 

researchers have found higher levels of education to be generally related to vocational 

outcomes (Crewe, 2000; Hayward & Schmidt-Davis, 2005; James, DeVivo, & Richards, 

1993; Krause & Anson, 1996; Schonbrun, 2005). When Schonbrun & Kampfe (2004) 

analyzed several studies on employment outcomes of people with disabilities, they found 

six studies that indicated education to be related to employment outcome. 

Though the general pattern was that higher levels of education resulted in more 

consumers entering competitive employment, the results were somewhat mixed. For 

example, 93.2 % of the consumers with elementary education were competitively 

employed compared to 92.0 per cent with secondary education. This is despite the fact 
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that secondary education is considered higher than elementary education. Possible 

explanations for this finding are: (1) consumers who had secondary education had severe 

injuries hence affecting their earning capacity and (2) consumers with low levels of 

education were participating in jobs that paid more compared to jobs held by consumers 

with secondary education, and (3) employers did not consider favorably secondary 

education holders than they did with consumers with no formal schooling or elementary 

education.  

The relationship between education and weekly earnings was also analyzed. 

There was a significant relationship between education and weekly earnings with more 

education associated with higher wages. For example, consumers with master’s degree 

earned almost thrice ($700.60) more than consumers with no formal education ($285.00). 

The analysis of the sample also revealed that consumers who attained special education 

earned the lowest weekly wages ($185.87) at closure compared to the rest of the groups. 

Consumers who attained special education were more likely to have a secondary 

disability (e.g. a learning disability such as autism and mental retardation) hence more 

likely to need supported employment. Research on the impact of secondary disability on 

vocational outcomes among people with SCI is suggested.  

Overall, income in the current study was positively related to education. 

Consumers with most education were likely to command higher incomes. These findings 

are consistent with the trends in the general population. Between the year 1998 and 2000, 

the average earnings in the general population were $18,900 for high school dropouts, 
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$25,900 for high school graduates, $45,400 for college graduates, and 99, 300 for 

workers with professional degrees (Day & Newburger, 2002). Education, arguably, is 

closely linked to earning capacity because it provides human investment that raises an 

individual's productivity (Ashenfelter &Rouse, 1999).  

The finding regarding the relationship between race and competitive employment 

indicated that there was a significant relationship between race and competitive 

employment.  Further, the results showed that Hispanic or Latino and Whites were more 

likely to be in competitive employment than Black/African American. This finding was 

somewhat inconsistent with extant studies, which show that minority groups such as 

Hispanic/Latinos are disproportionately underrepresented in competitive employment 

(Krause & Anson, 1996). African Americans have consistently been found to have lower 

employment rates than Whites (DeVivo, Rutt, Stover, & Fine, 1987; James, DeVivo, & 

Richards, 1993).  African Americans have also been negatively related to competitive 

employment (Schaller & Yang, 2005). There is a need for concerted efforts to address the 

issues that mitigate vocational outcome disparities that exist among VR consumers of 

various racial backgrounds.  

The relationship between race and weekly earnings at closure was also analyzed. 

Results indicated that race was significantly related to weekly earnings with Whites 

earning more than Black/African American and Hispanic/Latino, respectively. This 

finding is generally consistent with previous studies that have examined the relationship 

between race and earnings in individuals with SCI (Krause, & Terza, 2006). Even though 

Hispanic/Latino were more likely to be in competitive employment than Whites and 
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Black/African American, their wages were most likely to be the lowest of the three racial 

groups. This could imply that there existed discrimination in remuneration of Hispanic 

employees with SCI.  

Asians, although represented by a small sample in the current study, were the 

most likely to earn the highest wages compared to the other five racial categories. 

Interestingly also, all Asians in the sample were competitively employed. Further 

research on the outcomes of Asians who receive VR services is suggested to either 

confirm or refute this finding. 

 

Recommendations 

Recommendation 1 

Policy makers should develop policies that ensure reasonable resources are 

targeted at providing services that lead to desired outcomes such as competitive 

employment and higher earnings. Based on the findings of this study, provision of job 

placement, maintenance, vocational rehabilitation counseling and guidance, 

college/university training, and rehabilitation technology appear to be promising 

interventions that will propel consumers to achieve competitive employment or higher 

income goals. Furthermore, since the provision of these services is likely to lead to 

successful vocational outcomes, providing them to consumers will meet state-federal 

accountability requirements as well.  
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Recommendation 2 

This study also supports the need to develop cultural competence of rehabilitation 

workers within VR service delivery system. Based on the demographic characteristics of 

the consumers in the study, it was evident that state VR programs serve a mosaic of 

individuals in terms of gender, age, education, race, and other characteristics that were 

not the focus of this study. For this reason, VR service providers need to be cognizant of 

the potential impact of diversity on vocational outcomes. To effectively attend to the 

diverse needs of consumers, service providers should be encouraged to develop their 

cultural competencies by aligning policies, procedures, and practices in the VR services 

provision processes. 

Recommendation 3 

Because the findings somewhat imply that consumers who receive job placement 

services are more likely to earn less than individuals who find jobs by themselves, VR 

counselors, as frontline service providers, should especially find ways of empowering 

clients to be able to find jobs by themselves hence better their wages and create a niche 

for themselves in the competitive labor market. Developing an effective working alliance 

(i.e., a positive partnership between a consumer and counselor) is perhaps the most 

compelling undertaking in empowering persons with disabilities and thus a prerequisite 

for achieving successful rehabilitation outcomes such as competitive employment and 

higher earnings (Kosciulek & Wheaton, 2003; Sales, 2002; 2007). 
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To generally better serve consumers with disabilities such as those with SCI, 

policy makers, educators, VR counselors, consumers, and other stakeholders should work 

collaboratively to identify VR services that can strategically be provided to consumers to 

enable them realize their vocational goals. The ultimate beneficiary of collaborative effort 

would be the consumers of VR services and the society at large.  

Recommendation 4 

Future research is recommended in the following areas. First, because consumers 

often receive a multiple of VR services, further research should be undertaken to identify 

the combination of services that can be provided to improve the likelihood of consumers 

achieving desired vocational goals. Second, researchers might be interested in 

investigating the kind of services males and females received and how they might have 

impacted disparities in income. Scholars have often argued that discrimination against 

women within the VR system may result in the provision of services that do not translate 

into high salaried employment. Third, there is also need to investigate the impact of a 

secondary disability on competitive employment and earnings of consumers with SCI.  

Fourth, research that compares vocational outcomes for more than one fiscal year would 

also be helpful in determining whether socioeconomic and political transformations play 

any role in determining vocational outcomes among individuals with SCI who receive 

state VR services.  Finally, research addressing quality of services received and severity 

of disability and how these factors relate to vocational outcomes would enrich the 

existing body of knowledge.  
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APPENDIX A 

VOCATIONAL REHABILITATION SERVICES PROVIDED 

Frequency and Percentage of SCI Consumers Provided Rehabilitation Services 

Service Numeric code Frequency Percentage  

Other service 152-153 660 6.0 

Referral 150-151 714 6.2 

Technical assistance 148-149 154 1.3 

Personal attendant 146-147 83 0.7 

Interpreter 144-145 5 0.0 

Reader 142-143 3 0.0 

Rehab tech 140-141 282 2.5 

Maintenance 138-139 400 3.5 

Transportation 136-137 726 6.3 

On job supports 134-135 117 1.0 

Job placement 132-133 905 7.9 

Augmentative skills 126-127 30 0.3 

Job readiness training 124-125 182 1.6 

Basic Remedial or literacy training 122-123 28 0.2 

On-the-job training 120-121   

Occupational/Vocational training 118-119 257 2.2 

College or university 116-117 349 3.0 

Counseling and guidance 114-115 4859 42.3 

Diagnosis & treatment 112-113 724 6.3 

Assessment 110-111 3178 27.7 
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APPENDIX B 
RSA-911 DATA REHABILITATION SERVICE VARIABLES 

 
At application         During services At closure 

Date of application 
Source of referral 
Previous closure 
Date of birth 
Gender 
Race and ethnicity 
Individualized education 
program 
Level of education 
attained 
Living arrangement 
Primary disability 
Secondary disability 
Employment status 
Weekly earnings 
Hours worked in week 
Type of public support 
Monthly public support 
amount 
Primary source of 
support 
Medical insurance 
coverage 
 

Date of eligibility 

determination 

Date of individualized plan for 
employment 
Cost of purchased services 
Assessment 
Diagnosis and treatment 
VR counseling and guidance 
College or university training 
On-the-job training 
Basic academic remedial or 
literacy training 
Job readiness training 
Disability related augmentative 
skills 
Miscellaneous training 
Job search assistance 
On-the-job supports 
Transportation 
Maintenance 
Rehabilitation technology 
reader 
Interpreter 
Personal attendant 
Technological assistance 
Information and referral 
Other services provided 

Date of closure 
Type of closure 
Level of education attained 
Occupation 
Employment status 
Competitive employment 
Weekly earnings 
Hours worked 
Medical insurance coverage 
Monthly public support 
amount 
Primary source of support 
Supported employment 
Significant disability 
Migrant and seasonal farm 
workers 
Veteran status 
Projects with industry 
Type of public support 
 
 
 

Source: Bruyere, S. M & Houtenville, A. J. (2006). Use of statistics from national data 
sources to inform rehabilitation program planning, evaluation, and advocacy. RCB, 50, 
46-58. 
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