
 

ABSTRACT 

HURDT, EMILY AMANDA.  Community College Students Receiving Disability Services: 

Using Propensity Score Matching to Compare Success Measures to Students who do not Receive 

Disability Services.  (Under the direction of Dr. James Bartlett II). 

 

Literature shows students with disabilities do not meet student success measures 

(academic performance, retention, and graduation) the same as their non-disabled peers (Brackin, 

2005, p. 13).  Students with disabilities are among the fastest growing populations enrolling in 

post-secondary education in America (Hitchings et al., 2010; Norton & Fields, 1998; Norton, 

2006; Quick, Lehmann, & Deniston, 2003).  More students with disabilities are enrolling in 

community colleges than other post-secondary institutions (Norton & Fields, 1998, p. 40).  

This study used propensity score matching (PSM) to compare the success measures of 

students with disabilities to those of their non-disabled peers.  Propensity score matching is a 

multivariate statistical technique (Frye, Smith, & Bartlett, n.d., p. 3) and can be used in situations 

where there is a “group of treated individuals and a group of untreated individuals” (Caliendo & 

Kopeinig, 2008, p. 31).  All students, those who did and did not self-identify with having a 

disability, at a small, rural community college in North Carolina between the academic years 

2010 through 2014 were selected.  First, t-tests and chi-square were administered using SPSS to 

determine if any of the covariates differed between the groups of students.  Next, PSM was used 

to create a match of disabled and non-disabled peers for that time period based on covariates 

(age, gender, ethnicity, developmental coursework, enrollment status, and financial aid status).  

The goodness of the match was assessed.  Then, t-tests and chi-square were administered using 

SPSS to determine if any of the covariates differed between the groups after matching.  Lastly, 

the student success outcomes (graduation, retention, and GPA) were compared using t-tests and 

chi-square.  Effect size was used to examine the magnitude of the differences. 



 

The findings of this study revealed that a student’s disability had no impact on graduation 

as compared to their non-disabled peers.  However, during academic years two through five there 

was a difference in retention between students who have a disability and students who do not.  

Interestingly, students who have a disability and received accommodations were retained at a 

higher percentage than students without a disability.  The results also showed no difference in 

academic performance, in terms of GPA, between the two groups. 

The results of this research could provide data to allow the small, rural community 

college to see how students with and without disabilities achieve student success measures.  This 

may allow community colleges to provide better services for students with disabilities.  

Furthermore, this study could be used to have students understand the importance of self-

identifying and receiving services.  Students with disabilities could benefit from the results by 

receiving the resources they need to be successful in their post-secondary careers. 
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CHAPTER ONE 

INTRODUCTION 

Student Success 

Over time, leaders in higher education have put more and more emphasis on student 

success in terms of retention and graduation.  Proof of this in the North Carolina Community 

College System (NCCCS) can be seen in the Performance-Based Funding model.  This 

performance-based model in North Carolina provides funds based on student performance rather 

than student enrollment.  This can also be seen in the importance placed on Completion by 

Design (CbD) funded by the Bill and Melinda Gates Foundation.  Completion by Design focuses 

on five major strategies to assist students in completing their degree: 

 Design programs of studies that either align with the demands of the local job market or 

allow students to qualify for junior standing for a baccalaureate degree. 

 Reduce the number of students enrolling in developmental education and accelerate 

students who must enroll in developmental education. 

 Redesign procedures and processes to provide improved advising, early alert systems, 

and referrals to interventions and instructional support. 

 Implement new technologies in support of academic planning and services for students. 

 Design a comprehensive plan to obtain temporary policy waivers and long term local 

policy and statewide policy changes which support student completion (Bowling, 

Morrissey, & Fouts, 2014, p. 77).   

Completion by Design focuses on keeping the end in mind; any program of study should lead to 

either “meaningful employment or to successful transfer” (Bowling et al., 2014, p. 77).  While 

these outcomes are beneficial, students with disabilities require additional support to achieve 
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their success, and the community college has historically been the ideal place for them to start 

their higher education journeys. 

Community College 

 Since World War II, American employers have demanded skilled employees with 

technical abilities thus making community colleges an important component in the country’s 

post-secondary education (Clotfelter, Ladd, Muschkin, & Vigdor, 2012, p. 806).  More recently, 

community colleges have expanded their role by providing a pathway to baccalaureate degrees, 

short-term training programs to meet the needs of local businesses, adult high school programs, 

and more (Clotfelter et al., 2012, p. 806).  Cohen and Brawer (2008) defined community colleges 

as “any institution regionally accredited to award the associate in arts or the associate in science 

as its highest degree” (p. 5).  One article described community colleges as institutions that “tend 

to serve the needs of their local communities by bridging the gap between largely academic 

education and technical training” (Wiseman, & Chase-Mayoral, 2013, p. 102). 

 Community colleges across the United States, including community colleges in the state 

of North Carolina, offer an “open-door” admissions policy, meaning students must not be 

formally accepted into the institution nor have the most desirable test scores to enroll in classes.  

Students can enroll in the community college and enhance their skills before going into the 

workforce or transferring to a 4-year institution.  These opportunities offer students with 

disabilities, as well as other students, an avenue to pursue their dreams of post-secondary 

education or to develop skills (Norton & Field, 1998, p. 40).  This could be the reason that nearly 

two thirds of college students with disabilities choose to attend either 2-year or less than 2-year 

institutions (Mamiseishvili & Koch, 2012, p. 321). 
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Americans with Disabilities Act 

 The Americans with Disabilities Act (ADA) was signed into law in 1990.  The ADA 

protects the civil rights of Americans who have disabilities.  The ADA was the first 

comprehensive civil rights law America had to protect the rights of those with disabilities.  The 

ADA prohibits discrimination in employment, public services, public accommodations, and 

telecommunications based on an individual’s disability (The Americans with Disabilities Act of 

1990, n.d.).  According to the American Medical Association Journal, there are more than 50 

million Americans who have some kind of disability (Thompson, 2015, p. 2296).  The ADA 

defines “disability” as “a physical or mental impairment that substantially limits 1 or more major 

life activities.  Major life activities include things like speaking, walking, caring for oneself, and 

performing manual tasks” (Thompson, 2015, p. 2296).  The ADA ensures these Americans can 

participate in public life with the same opportunities as those without a disability (Thompson, 

2015, p. 2296).  

Statement of Problem 

Receiving appropriate accommodations is essential to the success of students with 

disabilities (Weis, Dean, & Osborne, 2016, p. 495).  For the purposes of this study, success is 

defined as academic performance (grade point average), retention, and graduation.  Students with 

disabilities are among the fastest growing populations enrolling in post-secondary education in 

America (Hitchings et al., 2010; Norton, 2006; Norton & Fields, 1998; Quick, Lehmann, & 

Deniston, 2003).  Although more students with disabilities are attending post-secondary 

institutions, these students are not performing as well as students without disabilities (Brackin, 

2005, p. 13).  With community colleges being the fastest growing post-secondary institutions to 

enroll students with disabilities (Norton & Field, 1998, p. 40), it is even more important that 
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community colleges provide students who have disabilities the accommodations they need to be 

successful.  Currently, the success of students with disabilities is well below that of their peers 

without disabilities (Brackin, 2005, p. 14); what we do not know is whether when equivalent 

groups are created, in terms of variables such as age, gender, ethnicity, developmental 

coursework, enrollment status, and financial aid status, the outcomes will still be different. 

Students with disabilities have a very different post-secondary experience with different 

types of challenges than students without disabilities (Weis, Dean, & Osborne, 2016, p. 484).  

Student accommodations are designed to minimize the impact disabilities have on students, 

allowing them equal opportunity to succeed (Norton, 2006, p. 57).  Brackin (2005) advised that 

studies have shown students who do not have a disability are more likely to complete their post-

secondary education than those students who do have a disability (p. 3–4).  Quick, Lehmann, and 

Deniston (2011) reported that although community colleges offer accommodations for students 

with disabilities, oftentimes these services do not help students be successful (p. 818).  

Many students who have a disability do not complete their post-secondary education 

(Barnard-Brak, Lechtenberger, & Lan, 2010, p. 412).  A report from the U.S. Department of 

Education (2014) indicated that students who have a disability have lower educational outcomes 

compared to their peers. However, the outcomes of students who receive services have not been 

examined in comparison to the outcomes of students without disabilities.  

Purpose Statement 

The purpose of this study was to compare student success measures (academic 

performance [grade point average], retention, and graduation) of students who received disability 

services to those who did not receive services without a disability at one rural community 

college.  To meet the purpose of this study, student demographics (age, gender, ethnicity, 
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developmental coursework, enrollment status, and financial aid status) for students receiving 

disability accommodations was compared to those of students not receiving disability 

accommodations at a community college before and after PSM matching. 

Theoretical Framework 

Tinto (1988) referred to the work of Van Gennep and the Rites of Passage when 

developing his student departure theory.  Tinto (1988) claimed the work of Van Gennep provides 

a way of thinking about the longitudinal process of student persistence in college and the time-

dependent process of student departure (p. 442).  Tinto’s theory works on the impetus that 

college students are moving from one community or set of communities, most commonly high 

school and their family, to another community, college.  These students are required to separate 

themselves from past associations to make successful transitions of incorporation into the college 

life (Tinto, 1988; Milem & Berger, 1997).  These students will more than likely encounter some 

difficulties while making this transition (Tinto, 1988, p. 442).  According to Tinto (1988), the 

process of institutional persistence consists of three major stages or passages: separation, 

transition, and incorporation (p. 442).  Tinto (1988) explained that students must typically pass 

through all stages in order to complete their degree programs (p. 442). 

 Separation is the first stage of the college career (Milem & Berger, 1997; Tinto, 1988).  

This stage requires students to separate or disassociate themselves from membership in past 

communities, typically their high school associations and family (Milem & Berger, 1997; Tinto, 

1988).  These separations, at times, can be difficult and at other times are accepted as part of the 

process a person is expected to take in life (Tinto, 1988, p. 443).  This step is required for a 

student to become fully integrated into the college community (Tinto, 1988, p. 443).  Students 

who stay at home while attending college can exempt themselves from this requirement; 
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however, these students may not be able to take full advantage of those communities for 

integration into social and intellectual life of the college (Tinto, 1988, p. 443).  While many 

students in this type of situation may find movement into college less stressful, they could also 

find it less rewarding (Tinto, 1988, p. 443). 

The second stage of the college career is transition (Milem & Berger, 1997; Tinto, 1988).  

The transition stage is the period when the student passes from the old to the new, such as past 

associations and new associations (Milem & Berger, 1997; Tinto, 1988).  During this time, 

students have begun to disassociate themselves from the past but are still attempting to establish 

new norms and patterns of behavior, which will allow them to integrate with the new college 

communities (Tinto, 1988, p. 444).  For some students, stress and sense of loss can sometimes 

accompany this transition and cause serious problems, often affecting persistence (Tinto, 1988, 

p. 444).  While most students are able to cope with the transition, some are not and withdraw 

early in the academic year (Tinto, 1988, p. 444).  The bottom line is that some students are 

committed to the goals of education and/or the institution, while others simply are not and are 

not willing to persist through the difficulties (Tinto, 1988, p. 444–445).  Tinto stated that while 

the problems associated with both separation and transition are stressful, neither in themselves 

lead to departure; it is ultimately the student’s response to the stresses that determines persisting 

or departing (Tinto, 1988, p. 445).  A student’s background and past experiences could have an 

effect on whether a student stays or withdraws (Tinto, 1988, p. 445). 

The final stage of the college career, according to Tinto (1988), is integration or 

incorporation.  The student has left past norms and behavioral patterns and now faces finding and 

adopting norms appropriate to the new college setting and establishing membership in 

communities of the college life (Milem & Berger, 1997; Tinto, 1988).  If the student fails to 
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establish connections with members of the institution, this could lead to absence of integration 

and then a sense of isolation which, in turn, may lead to departure from the institution (Tinto, 

1988, p. 446).  As in Alexander Astin’s student involvement theory, Tinto (1988) stated that 

programs such as fraternities, sororities, student residence, extracurricular activities, etc. can help 

to integrate the student into the college life (p. 446).  Tinto’s model of student departure (see 

Figure 1) depicts how a student makes the decision to continue his or her educational journey. 

 

 

 

 

Figure 1.  Tinto’s student departure model (simplified).  Adapted from 

http://studentinvolvement.weebly.com/theory.html 

 

 

Persistence in college could arise in either the academic or social system of the institution 

(Tinto, 1988, p. 448).  The longitudinal process of student departure is marked by the difficulties 

students experience in making either or both the social and intellectual adjustment to both the 

formal and informal academic and social life of the college (Tinto, 1988, p. 448). 
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As with students without disabilities, it is important for students with disabilities to 

persist through their college career.  While Tinto’s theory seems to focus mainly on the 4-year 

college, many of the ideas can be transferred to the community college environment.  For 

instance, Tinto claimed that learning is linked to persistence; the more students learn, the more 

likely they are to persist (Milem & Berger, 1997, p. 388).  This can be applied to students at the 

community college level.  Helping students integrate into college is essential for any college, not 

just the 4-year college.  Students with disabilities often have difficulties leaving past 

associations, especially high school policies and procedures and family, therefore, they have 

difficulty transitioning into college life and expectations.  

 Often this transition is too difficult for them to cope with and students with disabilities 

fail to perform well academically, causing themselves not to be successful which eventually 

leads to departure.  Students with disabilities frequently lack a sense of confidence which makes 

it more difficult to transition into the integration phase of Tinto’s student departure theory.  

Students with disabilities find it more difficult to integrate not only academically but socially as 

well, leaving them with no choice but to depart without graduating. 

However, student departure cannot fall solely in the hands of the students.  Community 

colleges must assume some of the responsibility.  Unfortunately, because the majority of 

community colleges do not provide ways which promote the three major stages, separation, 

transition, and incorporation or integration, it is virtually impossible for students to achieve these 

stages.  While many colleges do offer participation in a student government association, the 

program is often small and not on the same scale or does not promote the same involvement as at 

4-year institutions.  The key is ultimately getting students involved with the campus.  It is 

important to remember that students at community colleges are typically non-traditional students, 
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meaning they may have different priorities than students at 4-year colleges.  However, tailoring 

these ideas to students at community colleges could make a huge difference in student 

academics.  It could mean the difference between success and failure for all students, particularly 

students who have disabilities.  Figure 2 illustrates this study’s model using Tinto’s Theory of 

Student Departure. 

 

 

 

Figure 2.  My research project model using Tinto’s theory of student departure. 

 

 

Conceptual Framework 

 Determining whether students with disabilities meet the same student success measures 

as students without disabilities is an area in which research is necessary.  Such research could 

result in a better understanding of students with disabilities; improved training for faculty, 

counselors, and other staff working with these students; and, thus, improved matriculation, 

retention, and graduation. 

 To begin this type of research, an understanding of the method used is of utmost 

importance.  This study’s conceptual framework provides a map for the operationalization of 

propensity score matching to examine whether a student who has a disability performs at the 

same academic level as a student who is similar in terms of various co-variates but does not have 
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a disability.  As illustrated in Figure 3, the conceptual framework consists of the population, the 

treatment variable (having a disability or not), covariates (age, gender, ethnicity, cumulative 

grade point average, and financial status), the propensity score matching process, and the 

outcome variables. 

 

 

 

Figure 3.  Conceptual framework describing population of students studied, covariates, 

propensity score matching, and outcomes studied. 

 



11 

Research Questions 

The purpose of this study was to compare student demographics (age, gender, ethnicity, 

developmental coursework, enrollment status, and financial aid status) for students receiving 

accommodations compared to students not receiving accommodations at a community college 

and to determine if any demographic variables impacted student success.  For the purpose of this 

study, success was defined by academic performance (grade point average), retention, and 

graduation.  With the purposes of this study in mind, the following research questions were 

formulated: 

1. How do the GPAs of those who received accommodations compare to those who did not 

receive accommodations? 

2. Is there a difference in retention rates between students who received accommodations 

and compared to students who did not receive accommodations? 

3. Is there a difference in graduation rates between students who received accommodations 

and students who did not receive accommodations? 

Significance of the Study 

As the focus in North Carolina community colleges shifts towards student success, 

knowing the success rates of students with disabilities will become increasingly important.  It is 

important for the community college to focus on all students, not just those who have the highest 

GPAs or who will transfer to 4-year universities.  The community depends on community 

colleges to train and prepare students for the labor market.  Focusing on all students, including 

students with disabilities, should be a priority for community colleges.  

This study sought to determine whether students with disabilities perform as well 

academically and persist and graduate the same as their non-disabled peers.  The results of this 
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research could be a major turning point for community colleges and students with disabilities.  If 

this research could spark an interest in students with disabilities statewide, many North Carolina 

community colleges may determine what is needed for a whole population of students, who have 

seemingly been left behind, to be successful.  

Limitations 

 Limitations are factors influencing the study that the researcher is unable to control.  

Since the study was retrospective, there was no control over the students who enrolled during the 

selected time period and whether they self-disclosed themselves as having a disability.  

Likewise, the possibility of students choosing not to self-disclose their disability, thus not 

receiving needed accommodations, was likely a limitation of this study.  

The severity of each student’s disability differs; therefore, one student who suffers from 

test anxiety may perform extremely well and with no complications on all other work, while a 

student battling attention deficit disorder may struggle in all areas of learning.  Controlling for 

every possible variable is impractical; therefore, not all possible influences could be examined. 

Delimitations 

Several delimitations exist in the study.  First, due to access of student information, only 

one small, rural community college’s data were studied.  Therefore, the results from the research 

cannot be indicative of all community colleges or even community colleges of like 

demographics.  Next, only students entering the community college during the years 2010–2014 

were evaluated in the study, limiting the degree to which results may be generalized to larger 

populations.  
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Definition of Terms 

Academic Performance.  For the purpose of this study, academic performance was 

measured by a student’s grade point average. 

Accommodations.  Accommodations provide students with disabilities an equal 

opportunity to the same learning experience as students without disabilities. 

Americans with Disabilities Act (ADA), Section 504.  According to Stodden, Whelley, 

Chang, and Haring (2001), 

Acts that regulate postsecondary schools have had to ensure that the programs they offer, 

including extracurricular activities, are accessible to students with disabilities.  Such 

access and supports must be provided unless doing so would result in a fundamental 

alteration of the program or would result in undue financial or administrative burdens.  

(p. 190) 

Disability.  The ADA defines disability as “a physical or mental impairment that 

substantially limits a major life activity” (U.S. Department of Education, & U.S. Department of 

Justice, 2014, p. 4). 

Disability Services.  Accommodations for students with disabilities. 

Graduation.  For the purpose of this study, graduation was defined as a student 

completing the requirements for a credential. 

Labor Market.  A labor market is the area within which workers compete for jobs and 

employers compete for workers (“Labor market,” n.d.). 

Retention.  For the purpose of this study, retention was defined as when a student returns 

to the post-secondary institution to complete his/her credential. 
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Summary 

 The population of students with a disability who are enrolling in college is larger today 

than ever.  The nature of community colleges has caused them to experience the most growth in 

this population of students.  Whether these students meet the same student success measures as 

their non-disabled peers is yet to be determined.  This study examined data from one small, rural 

community college by using propensity score matching followed by a series of t-tests to 

determine if these students do, in fact, perform at a lower academic level than their peers.  The 

students’ cumulative grade point averages and graduation and retention rates were used to make 

this determination. 

This chapter began with an introduction, meant to add to the reader’s knowledge of 

several important factors of this study including the importance of success, community colleges, 

and the Americans with Disabilities Act.  A statement of the problem was addressed followed by 

a purpose statement.  A theoretical framework and a conceptual framework were discussed and 

will be elaborated on in upcoming chapters.  The research questions guiding this study and the 

significance of the study were also discussed.  Every research study is faced with limitations and 

delimitations.  These were outlined in this chapter followed by the definitions of key terms. 
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CHAPTER TWO 

LITERATURE REVIEW 

This chapter provides a comprehensive review of the research on community college 

students with disabilities.  The chapter begins with an overview of the community college and 

specifically provides context for community colleges in North Carolina.  The chapter then 

provides a description of the students typically enrolled in community colleges.  Additionally, 

this chapter discusses accountability measures community colleges are implementing to assess 

student success and the importance of helping all students attain a credential or transfer to a 4-

year institution.  Finally, this chapter describes the literature on community college students with 

disabilities.  The chapter ends with a summary. 

The Context of the Community College 

All over the United States, there are diverse forms of higher education.  More than 4,300 

institutions of higher learning exist in America today (Bess & Dee, 2012, p. 20).  Naturally, with 

over 4,300 institutions present in the United States, there are various missions, visions, and goals 

across the country.  Americans, and non-Americans for that matter, have a vast selection of 

opportunities and should have no problem finding a place to fulfill their personal and 

professional objectives.  

Community colleges across the country aim to provide service to an array of individuals, 

including those in need of a 2-year curriculum program, vocational preparation, general 

education to improve academic skills, or preparation to transfer to a 4-year university to pursue a 

baccalaureate degree (Bess & Dee, 2012, p. 20).  Cohen and Brawer (2008) defined community 

colleges as “any institution regionally accredited to award the associate in arts or the associate in 

science as its highest degree” (p. 5).  Cohen and Brawer’s definition of community colleges 
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excludes many vocational schools and adult education centers that are publicly supported, along 

with proprietary business and trade colleges not accredited by a regional accrediting association 

(p. 5–6).  

Although employers in America have always demanded employees with enhanced 

technical skills, it was not until the more recent decades that community colleges expanded their 

role to students who would benefit from a pathway to a baccalaureate degree (Clotfelter et al., 

2012, p. 806).  Additionally, community colleges are now providing short-term training 

opportunities to meet the needs of local businesses, adult high school programs, and job 

preparation courses (Clotfelter et al., 2012, p. 806). 

The types of programs and degrees community college offer are not the only aspects that 

differentiate them from the renowned 4-year university.  An open-door admissions policy allows 

community colleges to provide opportunities to those who otherwise may not have the ability to 

attend college.  According to Goldrick-Rab (2010), more people are taking advantage of higher 

education in America, particularly those who may have academic or financial difficulties or other 

constraints (p. 437).  There is a high regard for community colleges and their open-door 

admissions policies, which provide opportunities to everyone regardless of prior advantages or 

disadvantages (Goldrick-Rab, 2010, p. 438).  The community college is the choice for many low-

income and minority students who search for a community college or no college at all (Goldrick-

Rab, 2010, p. 438). 

The Student 

 The nature of the community college is to serve an array of students.  Community college 

students come from diverse backgrounds and enter with various goals or needs.  Traditional age 

students are not necessarily the majority at the community college.  Many community college 



17 

students chose to take a different path out of high school and are now pursuing a post-secondary 

education.  

In a study by Colleen Mahy and Tyler Krimmel (2008), students were asked a set of 

statistically-based questions.  The answers to these questions revealed important information 

about the students higher education institutions are serving.  The questions were as follows: 

 Did you go directly to post-secondary education from high school? 

o Yes: 45% 

o No: 55% 

 What is the biggest barrier for high school students entering post-secondary education? 

o Financial Issues 

o Lack of Interest 

o Lack of Information 

o Anxiety of New Environment.   (Mahy & Krimmel, 2008, p. 3) 

Students in this study were also asked if they decided to return to school for a specific 

reason, and if so, to state their reason.  Answers to this question consisted of furthering education 

for better career opportunities, monetary gain, meeting others with similar goals, and expanding 

their knowledge (Mahy & Krimmel, 2008, p. 4).  Students were then asked to identify the 

barriers they experienced in attending a post-secondary institution after high school.  The 

responses for this question were: 

 Too much career choice and too little information about them, 

 no clear idea of what they wanted to pursue, 

 lack of interest, 

 not mentally ready, and 
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 did not understand what school had to offer.  (Mahy & Krimmel, 2008, p.5) 

This information is beneficial for post-secondary institutions because it allows them to 

study and understand what should be done to accomplish two things.  First, they need to 

understand why students do not attend a post-secondary institution immediately after completing 

high school so they can counteract those reasons.  Second, they need to know why students 

decide to obtain a post-secondary education and ensure their goals are being met. 

Student Success 

Funding for community colleges is primarily generated from state appropriations, with 

smaller portions derived from local sources, tuition and fees, and federal and state grants (Bess & 

Dee, 2012, p. 20).  Since funding is generated from either federal, state, or local funds, 

accountability measures are of utmost importance.  Students are expected to be successful.  

According to Baldwin, Bensimon, Dowd, and Kleiman (2011), “student success is at the heart of 

both institutional effectiveness and the community college mission” (p. 75).  Colleges want 

students to succeed.  This is true for faculty, staff, and administrators.  There are many initiatives 

at the federal and state level to help ensure student success.  One federal initiative in place to 

ensure student success is Achieving the Dream: Community Colleges Count.  

Achieving the Dream is a national initiative which emphasizes the use of data to drive 

change (Baldwin et. al., 2011, p. 75).  This initiative was started when startling data showed that 

only 45% of students entering the community college either earn an associate degree or transfer 

to a 4-year college within six years (Tschechtelin, 2011, p. 50).  The purpose of Achieving the 

Dream is to help community college students succeed.  However, Achieving the Dream 

concentrates on low-income minority students because the research shows this population of 

students tends not to succeed at the same rate as other students (Tschechtelin, 2011, p. 51).  As a 
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result of this this initiative, research has been done resulting in important data demonstrating that 

community college practitioners play the role of change agents (Baldwin et. al., 2011, p. 82).  

Arkansas, Massachusetts, Oklahoma, and Washington developed milestones to help them track 

student progression.  These milestones answered questions such as: 

 Are students being retained from term to term and year to year? 

 What are the key credit thresholds that point to student progression and completion? 

 Are students progressing through developmental education and into credit-bearing 

gatekeeper courses? 

 Are students completing the gatekeeper courses within a certain period of time?  

(Baldwin et. al., 2011, p. 76) 

With these questions in mind, benchmarks were developed to gauge student success.  Table 1 

represents a common set of measures discussed by Baldwin et. al. (2011, p. 77): 
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Table 1.  Achieving the Dream Cross-State Benchmarks for Student Success 

Final Outcome Measures (measured at the fourth and the sixth years) 

Award of less than associate degree without transfer 

Award of associate degree or higher without transfer 

Award of less than associate degree and transferred 

Award of associate degree or higher and transferred 

Transferred without an award 

Still enrolled with thirty or more college hours 

Total success rate 

First-Year Milestones 

Persisted fall to spring 

Passed 80% or more of attempted hours 

Earned 24 or more hours 

Second and Third Year Milestones 

Persisted fall to fall 

Completed developmental math by year 2 

Earned 48 or more hours 

Passed gatekeeper English or higher by year 3 

Passed gatekeeper math or higher by year 3 

 

 

North Carolina Community Colleges 

The North Carolina Community College System (NCCCS) is one state system evaluating 

performance measures and taking initiatives to help students be more successful.  Dr. Scott Ralls, 

former president of NCCCS, worked with the state to develop new performance measures.  Table 

2 indicates the new performance measures as proposed by the board (North Carolina Community 

College System, 2012). 
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Table 2.  North Carolina Community College System Performance Measures 

Measure Purpose Description Methodology 

Developmental 

Student 

Success Rate 

in College 

Level English 

Courses 

To ensure 

remedial English 

and reading 

coursework 

prepares students 

to succeed in 

credit-bearing 

English courses. 

Percentage of previous 

developmental English 

and/or reading students 

who successfully 

complete a credit English 

course with a grade of 

“C” or better upon the 

first attempt. 

Denominator: All students enrolling in their first credit English 

course during an academic year who also enrolled in a 

developmental English and/or reading course during the same or 

previous academic year.  Does not include students who do not 

attend the class (i.e. transfer credit, credit by exam, etc.).  

 

Numerator: All students earning a “C” or better in their first credit 

English course during an academic year who enrolled in a 

developmental English and/or reading course in the same or 

previous academic year.  Does not include students who do not 

attend the class (i.e. transfer credit, credit by exam, etc.). 

Developmental 

Student 

Success Rate 

in College 

Level Math 

Courses 

To ensure 

remedial math 

coursework 

prepares students 

to succeed in 

credit-bearing 

math courses 

Percentage of previous 

developmental math 

students who 

successfully complete a 

credit math course with a 

“C” or better upon the 

first attempt. 

Denominator: All students enrolling in their first credit math 

course during an academic year who also enrolled in a 

developmental math course during the same or previous academic 

year.  Does not include students who do not attend the class (i.e. 

transfer credit, credit by exam, etc.). 

 

Numerator: All students earning a “C” or better in their first credit 

math course during an academic year who enrolled in a 

developmental math course in the same or previous academic year.  

Does not include students who do not attend the class (i.e. transfer 

credit, credit by exam, etc.). 
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Table 2 Continued 

First Year 

Progression 

To ensure first 

year students 

reach an 

academic 

momentum point 

that helps predict 

future credential 

completion. 

Percentage of first-time 

fall credential-seeking 

students attempting at 

least 12 hours within 

their first academic year 

who successfully 

complete (“C” or better) 

at least 12 of those hours. 

Denominator: A fall cohort of credential‐seeking students 

(program code A, D, C) enrolled in curriculum courses at a college 

for the first time after high school graduation.  Must attempt at least 

twelve hours (including developmental and withdraw) within the 

first-year fall, spring, and summer semesters.  Includes those dually 

enrolled previously at the same institution and excludes students 

previously enrolled at another college.  Does not include students 

who do not attend the class (i.e. transfer credit, credit by exam, 

etc.). 

 

Numerator: Those within the cohort above who complete at least 

twelve hours (including developmental) with a “C” or better within 

the first year. 

Curriculum 

Persistence 

and 

Completion 

To ensure student 

completion and 

persistence 

toward a 

postsecondary 

credential 

Percentage of first‐time 

fall credential‐seeking 

students who graduate, 

transfer, or are still 

enrolled with 36 hours 

after six years 

Denominator: A fall cohort of credential‐seeking students 

(program code A, D, C) enrolled in curriculum courses at a college 

for the first time after high school graduation.  Includes those 

dually enrolled previously at the same institution and excludes 

students previously enrolled at another college. 

 

Numerator: Those within the cohort above who by the fall that 

occurs six years after original cohort designation either graduate 

(A, D, or C), transfer to a 4-year institution, or are still enrolled 

during that sixth fall semester previously completing 36 non-

developmental hours. 
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Table 2 Continued 

Licensure and 

Certification 

Passing Rate 

To ensure 

programmatic 

coursework 

prepares students 

to competently 

practice their 

chosen 

profession. 

Aggregate institutional 

passing rate of first-time 

test-takers on licensure 

and certification exams.  

Exams included in this 

measure are state-

mandated exams which 

candidates must pass 

before becoming active 

practitioners.  

Denominator: All licensure and certification exams taken for the 

first time during the licensure agency’s most recent reporting year.  

Only includes state mandated exams which candidates must pass 

before becoming active practitioners. 

 

Numerator: Licensure and certification exams passed on first 

attempt during the licensure agency’s most recent reporting year.  

Note: Passing rates for individual exams will be provided for 

informational purposes only. 

College 

Transfer 

Performance 

To ensure the 

academic success 

of community 

college students 

at a four‐year 

university or 

college 

Among community 

college associate degree 

completers and those 

who have completed 30 

or more credit hours who 

transfer to a four‐year 

university or college, the 

percentage who earn a 

GPA of 2.00 or better 

after two consecutive 

semesters within the 

academic year at the 

transfer institution. 

Denominator: Students with an associate degree or at least 30 

articulated transfer credits enrolled during the fall and spring 

semesters at a four‐year institution who were enrolled at a 

community college during the previous academic year.  Only 

includes North Carolina based four‐year institutions and four‐year 

institutions which the individual community college has an 

articulated transfer agreement. 

 

Numerator: Students included in the denominator who have earned 

a GPA of 2.00 or better aggregated over the fall and spring 

semesters at the transfer institution.  Note: System office will work 

with private colleges to collect performance data and community 

colleges will have to supplement data with results from out of state 

institutions which they have articulated agreements. 
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 These performance measures do not completely align with Tracy Polinsky’s (2003) study 

on student goal attainment.  Polinsky (2003) researched community college students and their 

goals; implications from her study indicated there are two major ways colleges can improve.  

The first was through their performance measures (Polinsky, 2003, p. 373).  An institution’s 

performance indicators should accurately reflect the success of its students (Polinsky, 2003, p. 

373).  As seen in Table 2, the performance measures outlined by the NCCCS focus on either 

degree attainment or transfer.  According to Polinsky (2003), performance indicators should be 

student driven, meaning success should be measured in terms of goal achievement (p. 373).  

The second way colleges could improve is retention (Polinsky, 2003, p. 373).  The 

NCCCS performance measures align with this suggestion.  All of the previously mentioned 

measures focus on retaining students or getting them to a point where they can transfer to a 

university.  However, what these measures do not accomplish is focusing on integrating students 

into the college, which is an important factor related to student success.  Tinto’s Interactionalist 

Theory indicates a student’s engagement with the community and the college can become a 

“gateway for subsequent involvement in the academic and social communities of the college” 

(Chaves, 2006). 

The NCCCS has also collaborated with the Bill and Melinda Gates Foundation’s 

Completion by Design.  Completion by Design is an initiative for colleges to implement 

innovative pathways to increase student completion (North Carolina Community College System 

[NCCCS], 2012).  The team of academic leaders implementing Completion by Design identified 

three policies they feel have the greatest potential to impact students’ success and colleges’ 

completion rates which should be revised.  These three policies are 
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 the State Board of Community Colleges’ student placement and developmental pre-

requisite policies, 

 the NCCCS curriculum standards, and 

 the Comprehensive Articulation Agreement between the NCCCS and the University of 

North Carolina’s 16 constituent institutions.  (NCCCS, 2012)  

Additionally, The NCCCS developed a Student Success Framework which consists of four 

specific parts: Connection, Entry, Progress, and Completion (NCCCS, 2012).  Each part of the 

framework has initiatives the state believes will help students complete.  Table 3 indicates the 

state initiatives under each part of the framework according to SuccessNC. 

 

 

Table 3.  SuccessNC State Initiatives 

Connection Entry Progress Completion 

Basic Skills Plus 
Developmental 

Education Initiative 
Minority Mail Mentoring Date Initiative 

Career & College 

Promise 

Financial Aid 

Simplification 
Code Green Super CIP  

Common Core 

Alignment 
Math Pathways CIP 

Integrated Teaching & 

Learning Gateway 
 

Career & Technical 

Education High 

School to College 

Articulation 

 

Comprehensive 

Articulation Agreement 

Revision & Reverse 

Transfer Credit 
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All of these initiatives are attempts to help community college students complete college.  

Community colleges are making changes within their organizations in order for these initiatives 

to take place.  Institutions are beginning to work more closely with surrounding high schools due 

to the changes involving Career & College Promise.  Colleges have implemented the new 

developmental math and reading redesign.  These changes include student services, financial aid, 

academics, student support services, placement testing, and more.  Minority Male Mentoring 

(MMM) is another initiative many institutions have implemented on their campuses.  Minority 

Male Mentoring allows a staff mentor to work closely with minority males to ensure they learn 

appropriate skills needed to be successful.  Many colleges are hiring additional staff and faculty 

to implement this initiative. 

Retention is often used to gauge the performance of an institution (Polinsky, 2003, p. 

361).  Institutions are required by the government to report persistence and graduation rates 

(Polinsky, 2003, p. 361).  Polinsky (2003) argued that it is misleading to utilize graduation or 

retention rates alone to prove an institution’s success (p. 361).  Not all students come to the 

community college to earn a degree.  Many come for personal enrichment or to brush up on a 

skill for their employer.  Because of these reasons, basing the success of an institution on 

graduation and retention rates does not seem justified.  In the article “Redefining Student 

Success: Applying Different Multinomial Regression Techniques for the Study of Student 

Graduation Across Institutions of Higher Education,” Jones-White, Radcliffe, Huesman, and 

Kellogg (2009) stated:  

Institutions typically focus their policy (assets, resources, training) on efforts determined 

by graduates of their own institution, as they only get “credit” for their own students’ 



27 

success, while if those students transfer out and graduate from another institution they do 

not.  (p. 171) 

Jones-White et al. (2009) related to the fact that at many institutions priority is on degree 

attainment and policies can be affected by this (p. 171).  Polinsky’s (2003) study focused on goal 

attainment for an array of community college students.  The results showed that, in general, by 

the time a student leaves college, he or she has accomplished his or her goal (p. 365).  If this is 

true, why should degree attainment be such an influential component of funding?  Consideration 

of a student’s initial commitment to college is a rarity (Cohen & Brawer, 2008, p. 71).  Students 

who plan accordingly, complete admission steps, and register for classes in advance may have a 

stronger commitment to college than students who show up on the first day with little 

preliminary planning (Cohen & Brawer, 2008, p. 71). 

Unfortunately, the importance of how many students are enrolled full-time (FTE) can 

have a negative impact on student success.  Colleges still receive funding based on FTE, 

meaning they need to focus a lot of their attention and policies related to enrolling students.  

These policies may not always be in line with student success.  If funding were based only on 

student success, rather than FTE, institutions might feel they could align more of their policies 

around student success.  Until funding focuses less on the number of students enrolled and more 

on the success of students, community colleges will not be able to completely align their policies 

with student success.  Gnage and Drumm (2010) indicated that community colleges should 

always place emphasis on hiring employees who are committed to student success: “…the goal is 

to employ faculty, staff, and administrators who understand and demonstrate the necessary 

practices for student success” (Gnage & Drumm, 2010, p. 72).  Individuals who do not possess 
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these skills or desires should attempt to make a change in order to become employed at the 

community colleges. 

Retention Theories 

The information provided thus far sufficiently explains the significance of student 

success in terms of retention and completion.  Knowing why students decide not to complete is 

the next area of importance.  A variety of internal and external factors influence retention.  

Vincent Tinto contributed greatly to the study on why students drop out of college by 

formulating a theoretical model to explain the processes of interaction between the student and 

the institution that lead to drop out.  Tinto’s model also distinguishes drop out behaviors. 

Tinto (1975), through his theoretical model, explained the importance of being socially 

and academically integrated into the college (p. 92).  Students typically drop out for one of two 

reasons: lack of social integration, lack of academic integration, or lack of both social and 

academic integration (Tinto, 1975, p. 92).  However, external factors can also contribute to a 

student’s decision to drop out of college.  As previously stated, a student’s initial degree of 

commitment to college plays a vital role in that student’s decision to stay or leave (Cohen & 

Brawer, 2008, p. 71).  It’s not only a student’s lack of commitment to the college that affects 

whether a student drops out, students’ social systems outside of their academic social systems 

can cause a student to leave college (Tinto, 1975, p. 97).  Tinto (1975) continued to explain that 

external factors impacting a student’s commitment to college can best be observed “through the 

person’s changing evaluations of his commitments to the goal of college completion and to the 

institution in which he is registered” (p.97). 

According to Tinto (1975), his theory of cost-benefit analysis also has an impact on an 

individual’s decision to leave college (p. 97).  When a student believes that his or her energy 
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could be devoted toward another activity that is perceived to “maximize the ratio of benefits to 

costs over a given time perspective” (Tinto, 1975, p. 97), the student tends to withdraw from 

college and put his or her energy into another activity. 

Individual characteristics also have an impact on whether a student chooses to remain in 

college or withdraw.  Of all the individual characteristics, those with the most impact are family, 

characteristics of the individual him/herself, prior educational experiences, and expectations 

related to his or her future educational attainments (Tinto, 1975, p. 99).  A student’s family, 

specifically their socioeconomic status, has a great impact on a student’s decision to drop out of 

college (Tinto, 1975, p. 99).  No matter how intelligent a student may be, students from poorer 

families experience higher dropout rates than students from higher status families (Tinto, 1975, 

p. 99).  Not only does socioeconomic status affect a student’s ability to persist, but the 

educational level of a student’s parents also influences the student’s rate of persistence, as does 

the relationship between the student and his or her parents (Tinto, 1975, p. 100).  Students who 

have a more argumentative relationship with their parents rather than a supportive, less 

conflicting relationship, tend to have a higher dropout rate (Tinto, 1975, p. 100).  However, the 

most important individual characteristic, is the student’s own ability (Tinto, 1975, p. 100).  

Measures of ability include scores received on standardized testing (Tinto, 1975, p. 100).  Other 

individual characteristics, such as gender of the individual, past educational experiences, and 

goal commitment also have an impact on student persistence (Tinto, 1975, p. 101–102).  

Tinto (1975) explained that individual characteristics are not the only factors in a 

student’s decision to depart from the institution (p. 103).  The college environment itself has the 

potential to make a great impact on student persistence.  A student’s experiences socially and 

academically have an impact on dropout rates at the college level (Tinto, 1975, p.103).  
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Academic integration into the college is of utmost importance, according to Tinto (1975): 

With respect to the academic system of the college, it is argued here that an individual’s 

integration can be measured in terms of both his grad performance and his intellectual 

development during the college years.  Although both contain structural and normative 

components, the former relates more directly to the meeting of certain explicit standards 

of the academic system, and the latter pertains more to the individual’s identification with 

the norms of the academic system.  (p. 104) 

An individual’s integration into the social systems of the college also have an impact on a 

student’s decision to persist through college.  Social integration occurs when a student with 

certain individual characteristics and other students with varying individual characteristics 

integrate with one another (Tinto, 1975, p. 107).  This type of integration occurs through 

“informal peer group associations, semi-formal extracurricular activities, and integration with 

faculty and administrative personnel within the college” (Tinto, 1975, p. 107).  When these types 

of meetings or events are positive, an increased level of commitment is the result (Tinto, 1975, p. 

107).  Absence of such support could result in a voluntary withdrawal from the college (Tinto, 

1975, p. 108). 

 Of course, if individual characteristics and academic and social integration can affect a 

student’s decision to withdraw from the college, certainly institutional characteristics can impact 

their decision to persist:  

It is the characteristics of the institution—its resources, facilities, structural arrangements, 

and composition of its members—that place limits upon the development and integration 

of individuals within the institution and that lead to the development of academic and 

social climates, or “presses,” with which the individual must come to grips.  On the one 
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hand, this is true with regard to achievement within the academic system if only because 

institutions of different quality maintain different standards of academic achievement.  

On the other hand, this is also true with respect to the social systems of the college since 

much dropout appears to result largely from a lack of congruence between the individual 

and the social climate of the institution rather than from any specific failure on the part of 

the individual.  (Tinto, 1975, p. 111) 

Unfortunately, the effect of institutional characteristics has not been as heavily studied or 

analyzed as individual characteristics.  The research that has been analyzed is too dense to make 

educational conclusions on the impact related to student persistence (Tinto, 1975, p. 111) (see 

Figure 1 for an illustration of Tinto’s model of student departure). 

Alexander Astin’s Theory of Student Involvement can be described quite simply: it 

explains most of the empirical knowledge about environmental influences on student 

development capable of embracing principles from widely divergent sources of psychoanalysis 

and classical learning and usable by both researchers and college administrators and faculty 

(Astin, 1999, p. 518).  Astin described involvement as behavioral in meaning, stating it is not 

necessarily what the student thinks or feels, but what the student does and how the student 

behaves (Milem & Berger, 1997, p. 387). 

 The term “student involvement” in this context is simple.  It refers to the amount of 

physical and psychological energy that the student devotes to the academic experience (Astin, 

1999; Milem & Berger, 1997).  For example, a student who is considered to be highly involved 

devotes a considerable amount of energy into studying, spends a lot of time on campus, actively 

participates in organizations on campus, and frequently interacts with faculty members and other 

students (Astin, 1999, p. 518).  Conversely, an uninvolved student does just the opposite.  
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Uninvolved students may spend little time or neglect their studies altogether, spend very little 

time involved with campus activities including on campus interactions with other students, and 

do not interact with faculty on a regular basis (Astin, 1999, p. 518).  

 According to Astin (1999), the involvement theory has five basic postulates:   

1. Involvement refers to the investment of physical and psychological energy in various 

objects.  The objects may be highly generalized (the student experience) or high specific 

(preparing for a chemistry examination). 

2. Regardless of its object, involvement occurs along a continuum; that is, different students 

manifest different degrees of involvement in a given object, and the same student 

manifests different degrees of involvement in different objects at different times. 

3. Involvement has both quantitative and qualitative features.  The extent of a student’s 

involvement in academic work, for instance, can be measured quantitatively (how many 

hours the student spends studying) and qualitatively (whether the student reviews and 

comprehends reading assignments or simply stares at the textbook and daydreams. 

4. The amount of student learning and personal development associated with any 

educational program is directly proportional to the quality and quantity of student 

involvement in that program. 

5. The effectiveness of any educational policy or practice is directly related to the capacity 

of that policy or practice to increase student involvement. (p. 519). 

Astin (1999) explained that the last two postulates are particularly important educational 

postulates because they provide indications for designing more effective educational programs 

for students (p. 519).  
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While laying the foundation of the student involvement theory, Astin explained how his 

involvement theory can work with or enhance some of the traditional pedagogical theories.  He 

explained that this theory can provide a link between the variables emphasized in other 

pedagogical theories such as subject matter, resources, and individualization of approach (Astin, 

1999, p. 522).  Astin argued that simply exposing students to a particular set of courses may or 

may not work (p. 522).  Astin’s theory suggests that a particular curriculum must elicit sufficient 

student effort and investment of energy to bring about the desired learning and development in 

order to achieve the effects intended.  The theory of student involvement emphasizes active 

participation of the student in his or her learning process (Astin, 1999, p. 522).  Astin explained, 

“The theory of involvement encourages educators to focus less of what they do and more on 

what the student does: how motivated the student is and how much time and energy the student 

devotes to the learning process” (p. 522).  His theory assumes student learning and development 

will not be impressive if educators focus the majority of their attention on course content, 

teaching techniques, laboratories, books, and other resources; with this approach, student 

involvement becomes the focus instead of resources or techniques typically used by his or her 

educators (Astin, 1999, p. 522). 

Astin’s theory of student involvement has been applied to relevant research, particularly 

one longitudinal study of college drop-outs.  In this study, it turned out that practically every 

significant effect could be rationalized using the involvement concept (Astin, 1999, p. 523).  In 

other words, every positive factor was likely to increase student involvement, while every 

negative factor was likely to reduce involvement in the undergraduate experience (Astin, 1999, 

p. 523).  Likewise, the factors that contributed to the student remaining in college suggested 
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involvement, while those that contributed to the student dropping out suggested a lack of 

involvement (Astin, 1999, p. 523).  There were several factors that implied persistence: 

 student residence, 

 social fraternities or sororities or other types of extracurricular activities, 

 on-campus employment, and 

 attendance at a 4-year college or university versus a 2-year community college.  Astin, 

1999, p. 523–524). 

Living on campus seemed to be the most important factor leading to retention (Astin, 

1999, p. 523).  This positive correlation occurred in all types of institutions and among all types 

of students regardless of race, sex, ability, or family background (Astin, 1999, p. 523).  Students 

who join social fraternities or sororities or who participate in extracurricular activities of almost 

any type are less likely to drop out (Astin, 1999, p. 523).  Students who participate in sports, 

especially intercollegiate sports, have an exceptional likelihood of retention (Astin, 1999, p. 

523).  Sports are not the only extracurricular activities that help increase retention.  Other 

activities, according to Astin (1999), include honors programs, ROTC, professors’ undergraduate 

research projects, and others (p. 523).  Another factor contributing to retention is working part-

time on-campus (Astin, 1999, p. 523).  This could be work-study positions or regular on-campus 

jobs (Astin, 1999, p. 523).  Conversely, working a full-time job off-campus causes retention to 

suffer (Astin, 1999, p. 523).  Finally, students’ chances of dropping out of college are 

substantially greater when students are not attending a 4-year college or university (Astin, 1999, 

p. 524). 
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Students with Disabilities 

While the literature discusses students with disabilities in the community college, the 

literature tells researchers and practitioners the same thing: there is a problem.  More research 

needs to be done on students with disabilities, particularly research that offers solutions to how 

practitioners can work with these students to help them be successful.  Norton (2006) discussed 

the increase of enrollment of students with disabilities in community colleges, the purpose of 

accommodations, and how accommodations are in place to provide full educational opportunity 

to these students (Norton, 2006, p. 57).  However, she pointed out that while there are both 

federal and state laws protecting students with disabilities, few legal decisions have specifically 

addressed accommodations themselves (Norton, 2006, p. 57).  Norton (2006) agreed that the 

understanding of adults with learning disabilities is inadequate; however, the subject she wished 

to discuss are the attitudes of faculty and students toward students with disabilities. (p. 57–58). 

 In a study conducted nearly in 1987, a third of the faculty involved in the study admitted 

to not providing instructional, including examination, accommodations to students with 

disabilities; however, the majority of faculty agreed that some instructional accommodations 

were fair to these students (Norton, 2006, p. 58).  Another study found that many professors 

believed that extended time on testing was unfair to other students (Norton, 2006, p. 58).  

Another study identified that other students’ attitudes had a critical influence on whether 

accommodations were actually provided to the students who needed them (Norton, 2006, p. 59).  

Norton pointed out that while most faculty were willing to provide extended time on testing, only 

about half of the respondents would permit an alternate form of testing (p. 59).  

 Sadly, according to a study, faculty had low expectations regarding the potential of 

students with learning disabilities (Norton, 2006, p. 59).  However, faculty did have a desire to 
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learn more about how to accommodate these students (Norton, 2006, p. 59).  Norton pointed out 

that faculty attitudes toward students with disabilities have a great impact on their adjustment to 

college.  While faculty may not express great negativity toward these students, when they lack 

understanding of the students’ needs, it can negatively impact the student (Norton, 2006, p. 59).  

Studies show that most instructors expect that students with disabilities can explain their 

disability and how their classroom performance will be affected (Norton, 2006, p. 59).  

Unfortunately, we know that most students with disabilities are unable to vocalize their needs, 

and many instructors are less likely to cooperate when students are not able to describe their 

disability and how it will affect them academically (Norton, 2006, p. 59).  Norton also explained 

how selecting appropriate accommodations for students can be difficult because of the diverse 

needs of students; accommodations for one student may not work for another with the same 

disability.  Norton (2006) urged those in disability services to not only advocate for students, but 

to teach them how to understand and explain their disabilities and needs to others in an attempt 

to help them develop self-advocacy skills (p. 60).  

Higher education is of the utmost importance to the pursuit of quality vocational 

opportunities and obtaining and sustaining employment, which makes it essential to enhancing 

the quality of life for all individuals, including those with disabilities (Reinshmiedt, Sprong, 

Dallas, Buono, & Upton, 2013, p. 3).  Students with disabilities view higher education as an 

opportunity to earn a higher income and have a better quality of life; however, this can only 

occur if the student has successful outcomes (Reinshmiedt et al., 2013, p. 3–4).  Successful 

outcomes can be linked directly to effective accommodations for these students, which help them 

achieve a degree in higher education (Reinshmiedt et al., 2013, p. 4).  A degree in higher 

education in turn can give them financial independence as well as favorable employment 
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outcomes (Reinshmiedt et al., 2013, p. 4).  Reports show that only 15.6% of individuals with 

disabilities are employed when they have less than a high school diploma (Reinshmiedt et al., 

2013, p. 4).  Conversely, those individuals with disabilities who have obtained a 4-year degree 

have an employment rate of 50.3% (Reinshmiedt, et al., 2013, p. 4).  It is important to recognize 

that individuals with post-secondary education are not only more likely to gain competitive 

employment, but meaningful employment (Reinshmiedt, et al., 2013, p. 4). 

As already stated, there has been a dramatic increase in students with disabilities entering 

post-secondary education in America.  Stodden, Whelley, Chang, and Harding (2001) advocated 

for self-advocacy for students with disabilities (p. 190).  Students with disabilities should be 

responsible for initiating, designing, and ensuring their own educational accommodations 

(Stodden, et al., 2001, p. 190).  In order to do this successfully, these students must learn self-

advocacy skills which will be essential in being successful in post-secondary education (Stodden, 

et al., 2001, p. 190). 

Stodden et al. (2001) emphasized that  

post-secondary educational services, supports, and programs available to students with 

disabilities: (a) vary extensively across states as well as campus-to-campus; (b) are 

generally not well developed programmatically, and (c) tend to lean toward advocacy, 

informational services, or remediation of content rather than training in the compensatory 

areas necessary for independent learning and self-reliance.  (p. 190)   

It is important to tailor a student’s accommodations to each student individually, as students need 

varying levels of support (Stodden et al., 2001, p. 190).  The authors also discussed how other 

factors such as “self-belief, level of independent thinking and action, and level of socialization 

are crucial to accessing supports and attaining personal goals” (Stodden et al., 2001, p. 190).  
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However, one cannot forget factors such as ethnicity and cultural background, which can also 

have a profound impact on a student’s successful participation, self-advocacy skills, and progress 

in post-secondary education environments (Stodden et al., 2001, p. 190). 

Garrison-Wade and Lehmann (2009) made great contributions to the literature on 

students with disabilities with their article “A Conceptual Framework for Understanding 

Students’ with Disabilities Transition to Community College.”  In their article, Garrison-Wade 

and Lehmann emphasized how many students with disabilities are at risk of leaving college 

without earning a degree (p. 416).  Furthermore, students with disabilities who do earn a degree 

have a greater chance at becoming financially independent (Garrison-Wade & Lehmann, 2009, 

p. 416).  Disturbingly, but not surprisingly, studies show that low expectations for these students 

lead to them being poorly prepared for college (Garrison-Wade & Lehmann, 2009, p. 416).  

 The work of these authors was guided by the assumption that there are benefits to 

including students with disabilities in community colleges (Garrison-Wade & Lehmann, 2009, p. 

416).  According to the authors, knowing how to effectively teach and support these students will 

provide insights about improving pedagogy and curricula for all students (Garrison-Wade & 

Lehmann, 2009, p. 416).  Figure 4 is a model of the initial GWL transition framework. 
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Figure 4.  Original GWL transition framework.  Adapted from “A Conceptual Framework for 

Understanding Students’ with Disabilities Transition to Community College,” by D. F. Garrison-

Wade, and J. P. Lehmann, 2009, Community College Journal of Research and Practice, 33(5), p. 

423.  Copyright 2009 by Taylor & Francis Inc. 

 

 

This framework highlighted three aspects necessary for student postsecondary success: 

capitalizing on student success, implementing a formalized planning process, and improving 

postsecondary support (Garrison-Wade & Lehmann, 2009, p. 422). 

 After conducting additional research, a revised framework was designed.  Figure 5 shows 

the reordering of the initial themes.  This new design distinguishes between goals and activities 

that should be delivered during high school and those that support environments in community 

colleges.  In the revised framework, planning takes on a more prominent role, and preparation as 

one element of planning in the initial framework was reconsidered and is now seen as a function 
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of high schools (Garrison-Wade & Lehmann, 2009, p. 433).  In the revision, the view that the 

systems identified by the participants in the study are much more intertwined than initially 

understood (Garrison-Wade & Lehmann, 2009, p. 433). 

 

 

 

Figure 5.  Revised GWL transition framework.  Adapted from “A Conceptual Framework for 

Understanding Students’ with Disabilities Transition to Community College,” by D. F. Garrison-

Wade, and J. P. Lehmann, 2009, Community College Journal of Research and Practice, 33(5), p. 

423.  Copyright 2009 by Taylor & Francis Inc. 

 

 

Oertle and Bragg (2014) have greatly contributed to the literature on students with 

disabilities with their article entitled “Transitioning Students with Disabilities: Community 

College Policies and Practices.”  The purpose of their article was to propose an expanded 
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conceptual model of Transition to Community College (TtCC).  This model is a revised 

transition framework extending the work of Garrison-Wade and Lehmann.  This model can be 

used to “guide the development and evaluation of disability policies, practices, and programs” 

(Oertle & Bragg, 2014, p. 59).  

 Oertle and Bragg (2014) also reinforced how more students with disabilities are seeking 

post-secondary education and how these students are seeking community colleges as their choice 

of institutions.  Undergraduates who identify themselves as having a disability now make up 

11% of the student population (Oertle & Bragg, 2014, p. 59).  Students with disabilities who 

enroll at community colleges have higher completion rates than those at 4-year institutions when 

compared to their peers without disabilities (Oertle & Bragg, 2014, p. 59).  Also, community 

college graduates with disabilities are as likely as their peers without disabilities to secure 

employment (Oertle & Bragg, 2014, p. 59). 

 Oertle and Bragg discussed the TtCC model.  In this model, the connections across 

secondary and community college education are shown to represent the seamlessness of the 

transition goals and activities (Oertle & Bragg, 2014, p. 64).  The foundation of this model is 

continuous planning, with internal and external communication and collaboration added as 

primary components, along with planning to emphasize the involvement of key stakeholders 

(Oertle & Bragg, 2014, p. 64).  Other promising practices for supporting individuals with 

disabilities in achieving their transition goals are ongoing communication and collaboration 

(Oertle & Bragg, 2014, p. 64).  Transition to Community College includes the overarching goals 

of “(a) alignment, (b) awareness and sensitivity, and (c) access and use of technology” (Oertle & 

Bragg, 2014, p. 64).  Other activities incorporated into the model are self-determination skills 
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instruction, career exploration and development, and faculty/staff professional development 

(Oertle & Bragg, 2014, p. 64). 

 Sadly, Zhang et al. (2010) stated that faculty members at institutions of higher education 

are not prepared to provide appropriate educational experiences to students with disabilities, 

including the provision of reasonable accommodations (p. 276).  Their studies resulted in four 

factors influencing faculty classroom practices regarding administering reasonable 

accommodations to students with disabilities: “faculty knowledge of legal requirements, personal 

attitudes regarding students with disabilities, perceived institutional support, and level of comfort 

in interacting with individuals with disabilities” (Zhang et al., 2010, p. 276).  

Barnard-Brak, Lechtenberger, and Lan added to the existing literature on students with 

disabilities with their article entitled “Accommodation Strategies of College Students with 

Disabilities” published in 2010.  Their study was meant to discern the meaning of disclosure for 

college students with disabilities in relation to the strategies they invoke while seeking 

accommodations (Barnard-Brak et al., 2010, p. 411).  The study revealed three themes common 

to the participants in their accommodation-seeking strategies. 

 These themes which lead to these students successfully completing their degrees are “(a) 

scripting the disclosure of their disability and request for accommodations; (b) negotiating 

accommodations rather than reporting ADA noncompliance; and (c) downplaying their own 

disability status” (Barnard-Brak et al., 2010, p. 421).  The researchers came to the conclusion 

that disclosure is a carefully employed technique used to meet and manage students’ academic 

needs (Barnard-Brak et al., 2010, p. 421).  Disclosure appears to be self-acceptance and 

interpersonal skills (Barnard-Brak et al., 2010, p. 421).  Regarding the second theme, negotiating 

their accommodations rather than reporting ADA non-compliance suggests a goal-oriented 
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attitude toward seeking accommodations (Barnard-Brak et al., 2010, p. 423).  When these 

students try to negotiate with faculty regarding their accommodations, they are trying to create a 

win-win situation for both themselves and the faculty member (Barnard-Brak et al., 2010, p. 

423).  The third theme involves downplaying their own disability status: “faculty and staff 

members informing students who need accommodations to downplay their own disability status 

would be counterproductive and may push students struggling with disclosing their disabilities 

and requesting accommodations back further into the disability closet” (Barnard-Brak et al., 

2010, p. 424). 

Summary 

 Students with disabilities face a real problem in today’s community colleges.  This 

chapter discussed community colleges, specifically in North Carolina, and the students they 

serve.  Retaining these students from year to year is becoming more important than ever as 

performance measures are revisited and funding moves toward student success.  

 Chapter 2 discussed the two different retention theories from Vincent Tinto and 

Alexander Astin.  Both discussed why students choose to leave college and possible solutions for 

keeping them enrolled.  Finally, this chapter discussed students with disabilities and the 

problems these students face in college.  It also delved into the problems colleges face in 

retaining these students and why colleges face these problems. 
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CHAPTER THREE 

METHODOLOGY 

The purpose of this study was to determine whether community college students with 

disabilities perform as well academically as community college students without disabilities.  

This chapter describes propensity score matching and how it was used to determine success 

measures (academic performance, retention, and graduation).  In addition to the research design, 

this chapter also provides a description of the institution in which the participants were enrolled 

along with a description of the recipients and how they were selected for study.  Next, an 

explanation of data collection is discussed along with the software used for data analysis.  

Finally, the associated variables and data analysis are provided followed by a section regarding 

the validity of the study. 

Research Design 

 This study used propensity score matching (PSM) as a research design.  Propensity score 

matching is a multivariate statistical technique (Frye, Smith, & Bartlett, n.d., p. 3) and can be 

used in situations where there is a “group of treated individuals and a group of untreated 

individuals” (Caliendo & Kopeinig, 2008, p. 31).  Researchers use PSM to find matches from a 

group of nonparticipants for each participant.  The participant’s match (the nonparticipant) 

should be similar to the participant in terms of predetermined characteristics (Caliendo & 

Kopeinig, 2008, p. 32). 

 Propensity score matching consists of several steps.  First, the data must be pre-screened; 

when using PSM, data must be evaluated on both a univariate and multivariate basis (Frye et al., 

n.d., p. 3).  Pre-screening the data consists of checking for missing data, univariate outliers, 

normality, and homoscedasticity (Frye et al., n.d., p. 3).  Once the univariate pre-screening has 
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been completed, researchers must then assess multivariate outliers, normality, linearity, and 

homoscedasticity (Frye et al., n.d., p. 3). 

 Once the data pre-screening is complete, the researcher identifies any covariates.  The 

independent variable with the highest degree of influence on the dependent variable is a 

covariate (Frye et al., n.d., p. 6).  The covariate can be identified by using logistic regression and 

“multiple quantitative independent variables to predict probability of group membership 

(dependent variable)” (Frye et al., n.d., p. 6). 

 Next, a propensity score estimation can be determined.  This estimation is decided by 

combining scores whose value ranges from 0.0 and 1.0 into a single summary score (Frye et al., 

n.d., p. 6).  There are a variety of estimation techniques to use when determining a propensity 

score, and the appropriate technique depends on the number of treatment groups being examined 

(Frye et al, n.d., p. 6).  Additionally, before moving forward with matching, the estimation values 

must be examined for the control and treatment groups (Frye et al., n.d., p. 7).  Researchers 

should expect to see a similar distribution of values for each group (Frye et al., n.d., p. 7).  

 Propensity score matching is then performed which selects a control group that matches 

the treatment group on a particular covariate (Frye et al., n.d., p. 7).  Nearest-neighbor matching 

or caliper-radius matching are two common algorithms, but there are numerous algorithms 

available to match propensity scores (Frye et al., n.d., p. 7).   Finally, the researcher should 

determine if PSM was successful.  According to Frye et al. (n.d.), if PSM was successful, there 

should be no significant difference between the control and treatment groups (p. 7).  Once 

propensity score matching is complete, a series of t-tests were performed to determine if any of 

the covariates impacted either group of students in terms of success measures (graduation, 

retention, and GPA). 
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 All students who received academic or physical accommodations during the academic 

years 2010 through 2014 at a rural community college in North Carolina were examined.  

Propensity score matching was used to find a non-disabled peer match for each of these students 

who also attended during this time period. 

Institutional Description 

 This study provides data from Bright Future Community College (pseudonym) located in 

a rural county in western North Carolina.  Bright Future Community College is an open door, 2-

year public community college and is a part of the North Carolina Community College System, 

which is comprised of 58 community colleges, including Bright Future.  Established in 1965, 

Bright Future evolved from a technical college into a community college now offering 

certificate, diplomas, and 2-year associate degrees.  Although Bright Future Community College 

offers open-door admissions, it does have several Allied Health and Basic Law Enforcement 

programs that have competitive admission programs. 

 On average, Bright Future Community College enrolls approximately 2,600 students per 

semester.  Of those 2,600, 40% are between the ages of 18 and 22 and 22% are between the ages 

of 23 and 29.  Bright Future enrolls mostly females with 63% female and 37% male.  In terms of 

ethnicity, 73% of students are White, 20% are Black, 3% are Hispanic, and 4% classified 

themselves as “other.”  More than half of students enrolled at Bright Future receive some type of 

student aid. 

 Bright Future has a 10:1 student/faculty ratio, meaning class sizes are typically small.  In 

terms of full-time faculty credentials, six faculty have an associate degree, nine have a bachelor’s 

degree, 45 have a master’s degree, and seven have a doctoral degree.  Bright Future typically 
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hires an abundance of adjunct faculty members and their credentials are not recorded in this 

study. 

Participants 

 The participants selected for this study consisted of two groups of students at Bright 

Future Community College.  The first group comprised students enrolled at Bright Future 

Community College who self-identified as having some type of disability and received academic 

or physical accommodations.  The second group of students comprised a group of their non-

disabled peers.  Propensity score matching was used to select students who do not have a 

disability or at least did not self-identify themselves as having a disability.  All students attended 

during the academic years 2010 through 2014.  Numerous covariates were collected for each 

student including age, gender, ethnicity, developmental coursework, enrollment status, and 

financial aid participation.  For the purpose of this study, students were separated into groups 

based on their disability status to explore association with student success in terms of academic 

performance, retention, and graduation. 

Data Collection 

 In multiple stages of the research, the student database in Ellucian Colleague was used to 

collect student data.  Ellucian Colleague has been mandated for all colleges within the North 

Carolina Community College System since 2007.  Student characteristics, as well as financial aid 

and academic performance indicators, were extracted from Ellucian Colleague.  Student 

demographic information is collected from the admissions application and stored in Ellucian 

Colleague.  Likewise, academic performance indicators and financial aid information are stored 

in Ellucian Colleague and were extracted from there.  Student identification was protected by 

assigning a unique numerical identifier to each student in the study. 
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 A list of all students who attended Bright Future Community College during the 

academic years 2010 through 2014 was extracted from Ellucian Colleague.  Next, from that 

group of students, all students who self-identified as having a disability between the academic 

years 2010 through 2014 at Bright Future Community College were selected and grouped 

together.  Once that group was determined, propensity score matching was used to determine a 

non-disabled peer match, based on the covariates, for each student with a disability. 

 Data on academic performance measured by grade point average, retention, and 

graduation were also extracted from Ellucian Colleague.  Once all student data were collected, 

the information was exported into Excel and then Statistical Package for Social Sciences (SPSS) 

for further analysis. 

Variables 

 The purpose of this study was to determine if students who have a disability and receive 

accommodations perform as well academically as students who do not have a disability by 

accounting for specific variables.  Table 4 provides a summary of variables and the coding 

method. 

Independent variable.  The grouping variable for this study was whether students 

received or did not receive accommodations.  If a student identified him/herself as having a 

disability, the student was coded as 1.  If the student did not identify him/herself as having a 

disability, that student was coded as 0.  

Dependent variables.  The study compared student success outcomes in terms of 

academic performance (GPA), retention, and graduation. 
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 Academic performance.  For the purpose of this study, academic performance was 

measured by the following quality point grading system: A = 4.0, B = 3.0, C = 2.0, and D = 1.0.  

The student’s academic transcript was used to collect this data. 

 Retention.  Each student was compared for retention.  Retention, for this study, was 

determined by students’ continuous enrollment each academic year.  Students who persisted to 

any subsequent fall or spring semester, were coded as 1.  Students who did not persist to any 

subsequent fall or spring semester, were coded as 0. 

 Graduation.  Each student was compared to determine completion of an associate degree 

or diploma.  Students who complete all requirements of the credential, must petition for 

graduation.  Students who did graduate were coded as 1; students who did not graduate were 

coded as 0. 

Covariate variables.  The covariates, or variables, used to create the matched groups 

included age, gender, ethnicity, developmental coursework, enrollment status, and financial aid 

status.  

 Age.  Each student’s age was collected from the admissions application and coded in 

numerical form based on date of birth at time of application.  Students less than age 25 were 

coded as 1 and students 25 or older were coded as 0. 

Gender.  Data regarding student gender were obtained from the admissions application 

and coded as 1 for female and 0 for male. 

Ethnicity.  Data pertaining to student ethnicity were also obtained from the admissions 

application.  Students who identified themselves as minorities (any race beside White) were 

coded as 1; students who identified themselves as White were coded as 0. 
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 Developmental coursework.  Students identified as academically unprepared for college 

coursework are placed in developmental English, reading, or math.  Students in this placement 

were coded as 1, while students not enrolled in developmental coursework were coded as 0. 

 Enrollment status.  Students who had a full-time enrollment status, meaning they were 

registered for 12 or more credit hours, were coded as 1; students enrolled in less than 12 credit 

hours were coded as 0. 

 Financial aid status.  Students who received federal or state financial aid were coded as 

1, while students who did not receive federal or state financial aid were coded as 0. 

 

 

Table 4.  Variable Definitions 

Variable Name Definition Coding 

Receiving Disability Accommodations 
Students who self-identified 

as having a disability 

1 = Has a disability 

0 = Does not have a disability 

Academic Performance 
Cumulative academic grade 

point average 
Scale = 0.00 to 4.00 

Retention 
Retained to any subsequent 

fall or spring semester 

1 = Retained 

0 = Not retained 

Graduation 
Graduation from their 

program of study  

1 = Graduated 

0 = Not graduated 

Age 
Age of student at time of 

enrollment 

1 = Less than 25 

0 = 25 or older 

Gender Student gender 
1 = Female 

0 = Male 

Ethnicity 
Minority includes all 

ethnicities except White 

1 = Minority 

0 = White 

Developmental Coursework 
Students needing 

remediation 

1 = Enrolled 

0 = Not enrolled 

Enrollment Status 
Number of credit hours 

enrolled 

1 = Full-time 

0 = Less than full-time 

Financial Aid Status 
Need based financial aid 

eligibility 

1 = Eligible 

0 = Not eligible 
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Data Analysis 

 This study compared the student success measures (academic performance, retention, and 

graduation) between students enrolled at Bright Future Community College who have a 

disability and students enrolled at the same college who do not have a disability.  Covariates 

(age, gender, ethnicity, developmental coursework, enrollment status, and financial aid status) 

were controlled for during the analysis.  Student data were retrieved from Ellucian Colleague and 

imported into the Statistical Package for Social Sciences (SPSS) for analysis. Prior to analysis, 

all data were screened for missing values, normality, outliers, and errors. Additionally, tests were 

conducted to assess for multi-collinearly. 

 This study used propensity score matching, along with various quantitative analyses, to 

compare student success measures against students’ disability status.  The start term for each 

student was used to group students by academic year.  Otherwise, during the matching process, 

all students in the treatment group were matched with a student in the control group from the 

2010 fall term.  Adding academic year allowed the researcher to match students with another 

student from the same academic year.  SPSS software was used to analyze the variables.  

Descriptive statistics (i.e. mean, standard deviation, and frequency) were reported and t-tests 

were deployed to determine if any of the covariates impacted either group of students.  

Propensity score matching was conducted, and the quality of the match was evaluated.  After the 

match, descriptive statistics (i.e. mean, standard deviation, and frequency) were reported and t-

tests were deployed to determine if any of the covariates impacted either group of students.  

After matching, the groups were compared in terms of success measures (academic performance, 

retention, and graduation). 
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Validity 

In an attempt to validate the relationship between students who do and do not have a 

disability and student success measures (academic performance, retention, and graduation), this 

study accounted for multiple covariates (age, gender, ethnicity, developmental coursework, 

enrollment status, and financial aid status).  Additionally, propensity score matching was used to 

determine if there was no significant difference between control and treatment groups scores 

(Frye et al., n.d., p. 7). 

Summary 

 This study used propensity score matching as a research design.  Propensity score 

matching is a multivariate statistical technique (Frye et al., n.d., p. 3).  This technique is typically 

used in situations where there is a “group of treated individuals and a group of untreated 

individuals” (Caliendo & Kopeinig, 2008, p. 31).  This chapter provided more information on 

propensity score matching and the steps to ensure it is performed correctly.  

 A group of students was selected from Bright Future Community College, a small college 

located in a rural county in western North Carolina.  The student database consists of students 

with a disability who attended Bright Future between the academic years 2010 through 2014.  In 

addition to students with disabilities, propensity score matching was used to include students 

without disabilities who also attended Bright Future during the same time period.  Descriptive 

statistics and t-tests were used to provide information about these students and to compare the 

success measures (academic performance, retention, and graduation) between the two groups.  

Multiple covariates (age, gender, ethnicity, developmental coursework, enrollment status, and 

financial aid status) were analyzed to make a determination of success measures (academic 

performance, retention, and graduation). 
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 The student database used to collect data was Ellucian Colleague, the state-mandated 

student database for all 58 community colleges in North Carolina.  Data were then imported into 

SPSS for analysis. 
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CHAPTER FOUR 

RESULTS 

This study compared the success measures of community college students with 

disabilities who received accommodations to assumed non-disabled community college students 

not receiving accommodations.  This chapter provides the results from the study, along with a 

brief overview of the study, a description of the data analysis, followed by the results of the 

outcomes, and a conclusion. 

Propensity score matching, which allowed the researcher two similar groups of students 

to compare success measures (academic performance, retention, and graduation), was used to 

compare the success measures of students with disabilities in terms of graduation, retention, and 

academic performance in a community college.  Outcomes for these students were then 

compared to students without disabilities at the same community college during the same 

academic year.  Several covariates were utilized at the student level that are believed to be 

related to the student outcomes.  

Data Analysis 

 Once data were collected, analysis began with pre-screening and cleaning up the data.  

First, variables were renamed and students were assigned research identification numbers using 

SPSS.  All variables were then recoded (see Table 5).  
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Table 5.  Variables Recoded  

Variable Name Type Coding 

Receiving Disability Accommodations Categorical 
1 = Has a disability 

0 = Does not have a disability 

Academic Performance Continuous Scale = 0.00 to 4.00 

Retention Categorical 
1 = Retained 

0 = Not retained 

Graduation Categorical 
1 = Graduated 

0 = Not graduated 

Age Categorical 
1 = Less than 25 

0 = 25 or older 

Gender Categorical 
1 = Female 

0 = Male 

Ethnicity Categorical 
1 = Minority 

0 = White 

Developmental Coursework Categorical 
1 = Enrolled 

0 = Not enrolled 

Enrollment Status Categorical 
1 = Full-time 

0 = Less than full-time 

Financial Aid Status Categorical 
1 = Eligible 

0 = Not eligible 

 

 

Frequencies were performed to check data for missing values.  No missing values were 

found.  After the first attempt at propensity score matching yielded all matches in the 2010 fall 

term, the academic year variable was added and students with similar propensity scores from 

both the treatment and control groups were matched within the same academic year.  The pre-



56 

matched control group consisted of 4,355 students in academic year 1, 2,102 students in 

academic year 2, 1,901 students in academic Year 3, 1,630 students in academic year 4 and 

1,530 students in academic year 5, totaling 11,518 in the pre-matched dataset.  The dataset is 

made up of students whose start term was during the 2010–2014 academic school years and who 

were registered for at least one credit hour in a credit-bearing course.  A student was put into the 

treatment group if they self-identified as having a disability and received accommodations.  In 

total, 117 (1.02%) were identified as a student who had a disability and received 

accommodations and, thus, considered for potential inclusion in the study group.  Broken down 

by academic year, the treatment group had 37 students in academic year 1, 17 students in 

academic year 2, 18 students in academic year 3, 26 students in academic year 3, and 19 students 

in academic year 5.  

 Students who self-identified as having a disability and received accommodations were 

coded as 1, while students who did not self-identify as having a disability were coded as 0.  

Table 6 provides an overview of the demographics and covariates for each group prior to 

propensity score matching.  
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Table 6.  Descriptive Statistics for Treatment and Control Groups Pre-Matching 

 
 

Group Name 

 
 

Treatment (n = 117)  Control (n = 11,401) 

Covariate 
 

n %  n % 

Year 1       

Received Disability Accommodations  37 100.00%  0 0% 

Minority  19 51.35%  1,449 33.27% 

Non-Minority  18 48.64%  2,869 65.87% 

24 Years or Less  9 24.32%  275 6.31% 

Male Gender  12 32.43%  1,685 38.69% 

Financial Aid Recipient  18 48.64%  2,251 51.68% 

Enrolled in Developmental Education  33 89.18%  2,527 58.02% 

Enrolled Full-time  26 70.27%  2,869 65.87% 

Total by Year  37   4,355  

Year 2       

Received Disability Accommodations  17 100%  0 0% 

Minority  7 41.17%  660 31.39% 

Non-Minority  10 58.82%  1,425 67.79% 

24 Years or Less  7 41.17%  419 19.93% 

Male Gender  4 23.52%  734 34.91% 

Financial Aid Recipient  2 11.76%  1,031 49.04% 

Enrolled in Developmental Education  12 70.58%  1,033 49.14% 

Enrolled Full-time  17 100%  2,085 99.19% 

Total by Year  17   2,102  

Year 3       

Received Disability Accommodations  18 100%  0 0% 

Minority  8 44.44%  571 30.03% 

Non-Minority  10 55.55%  1,312 69.01% 
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Table 6 Continued 

24 Years or Less  10 55.55%  522 27.45% 

Male Gender  8 44.44%  693 36.45% 

Financial Aid Recipient  1 5.55%  925 48.65% 

Enrolled in Developmental Education  12 66.66%  838 43.92% 

Enrolled Full-time  13 72.22%  984 51.76% 

Total by Year  18   1,901  

Year 4       

Received Disability Accommodations  26 100%  0 0% 

Minority  12 46.15%  497 30.49% 

Non-Minority  14 53.84%  1,107 67.91% 

24 Years or Less  13 50.00%  571 35.03% 

Male Gender  9 34.61%  585 35.88% 

Financial Aid Recipient  2 7.69%  784 48.09% 

Enrolled in Developmental Education  21 80.76%  588 36.07% 

Enrolled Full-time  18 69.23%  717 43.98% 

Total by Year  26   1,630  

Year 5       

Received Disability Accommodations  19 100%  0 0% 

Minority  7 36.84%  463 30.26% 

Non-Minority  12 63.15%  1,048 68.49% 

24 Years or Less  7 36.84%  648 42.35% 

Male Gender  11 57.89%  543 35.49% 

Financial Aid Recipient  5 26.31%  819 53.52% 

Enrolled in Developmental Education  12 63.15%  368 24.05% 

Enrolled Full-time  11 57.89%  647 42.28% 

Total by Year  19   1,530  
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In academic year one, more minority students (51.35%) than White students (48.64%) 

were in the treatment group while fewer minority students (33.27%) were in the control group.  

Only 9 (24.32%) students in the treatment group represented the less than 25 years of age 

population, with the percentage being even lower in the control group, 275 students (6.31%).  

Both groups had a larger female population, with the percentage of males being 32.43% (n = 12) 

in the treatment group and 38.69% (n = 1,685) in the control group.  The percentage of students 

eligible to receive financial aid in each of these groups were relatively similar.  There were 18 

(48.64%) students in the treatment group and 2,251 (51.68%) students in the control group who 

were considered financial aid eligible.  The percentage of students enrolled in developmental 

education in the treatment group (n = 33, 89.18%) was higher than students in the control group 

(n = 2,527, 58.02%).  The percentage of students enrolled full-time in each group was somewhat 

similar with 70.27% (n = 26) in the treatment group and 65.87% (n = 2,869) in the control group. 

 Academic year 2 consisted of a higher percentage of non-minority students (58.82%, n = 

10) in the treatment group as well as the control group (67.79%; n = 1,425).  The percentage of 

students who were under the age of 25 was smaller in both groups as well.  There were 7 

(41.17%) students under the age of 25 in the treatment group and even fewer (19.93%, n = 419) 

in the control group.  The percentage of male students was substantially smaller than female 

students in each group, with 4 (23.52%) male students in the treatment group and 734 (34.91%) 

male students in the control group.  Only 2 (11.76%) students in the treatment group were 

financial aid eligible, with 1,031 (49.04%) students in the control group being financial aid 

eligible.  The percentage of students in the treatment group enrolled in developmental education 

was 70.58% (n = 12), with 49.19% (n = 1,033) in the control group.  All (100%, n = 17) of 
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students in the treatment group were enrolled full time, while 99.19% (n = 2,085) were enrolled 

full-time in the control group. 

 Student demographics for academic year three were relatively similar to the student 

demographics for academic year two.  The majority of students in the treatment group (55.55%, 

n =10) as well as the control group (69.01%, n = 1,312) were non-minority students.  The 

population of students representing students under the age of 25 was 55.55% (n = 10) in the 

treatment group and 27.45% (n = 522) in the control group.  A smaller percentage of males were 

enrolled in each group during this year, similar to academic year two.  In the treatment group, 8 

(44.44%) males were enrolled in the treatment group and 693 (36.45%) males were enrolled in 

the control group.  Only 1 student (5.55%) from the treatment group received financial aid, and 

925 students (48.65%) from the control group received financial aid.  Students enrolled in 

developmental education totaled 12 (66.66%) in the treatment group and 838 (43.92%) in the 

control group.  The number of students enrolled full-time in the treatment group was 13 

(72.22%), with 984 (51.76%) in the control group. 

 Academic year four was also very similar to the prior years.  A larger percentage of 

students in the treatment group 14 (53.84%) were non-minority students whereas 1,107 (67.91%) 

of the control group were non-minority students.  In the treatment group, a greater percentage of 

students (n = 13, 50%) were under the age of 25 compared to  students in the control group (n = 

571, 35.03%).  Male students represented 34.61% (n = 9) of the treatment group and 35.88% (n 

= 585) of the control group.  Financial aid eligible students in the treatment group were only 

7.69% (n = 2) of the population, but represented 48.09% (n = 784) of the control group.  There 

were 21 students (80.76%) in the treatment group enrolled in developmental education and 588 
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students (36.07%) in the control group.  In the treatment group, 69.23% (n = 18) of the students 

were enrolled full-time, compared to 43.98% (n = 717) of the control group. 

 Finally, academic year five showed somewhat similar results, with slight differences in a 

couple areas.  A higher percentage of students in each group were non-minority students: 63.15% 

(n = 12) in the treatment group and 68.49% (n = 1,048) in the control group.  In the treatment 

group, 36.84% (n = 7) of the students were under the age of 25, while 42.35% (n = 648) in the 

treatment group were under the age of 25.  In the treatment group, over half (57.89%, n = 11) 

were males, and 35.49% (n = 543) in the control group were males. Similar to the three years 

prior, 26.31% (n = 5) were financial aid eligible in the treatment group and 53.52% (n = 819) in 

the control group.  In the treatment group, the number of students enrolled in developmental 

education made up 80.76% (n = 21) of the population, with 36.07% (n = 588) of the control 

group population.  In the treatment group, 69.23% of students (n = 18) were enrolled full-time, 

while 43.98% of students (n = 717) in the control group were enrolled full-time.  Table 7 

represents the Chi Square analysis of the pre-matched groups. 
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Table 7.  Chi Square to Compare Pre-Matched Groups 

Covariates Chi-Square df p 

Year 1 
   

Minority 5.198 1 0.023 

24 Years or Less 19.402 1 0.000 

Male Gender 0.670 1 0.413 

Financial Aid Recipient 0.178 1 0.673 

Enrolled in Developmental Education 14.204 1 0.000 

Enrolled Full-time 0.241 1 0.623 

Year 2    

Minority 0.706 1 0.401 

24 Years or Less 4.637 1 0.031 

Male Gender 1.009 1 0.315 

Financial Aid Recipient 9.581 1 0.002 

Enrolled in Developmental Education 2.987 1 0.000 

Enrolled Full-time 0.528 1 0.468 

Year 3    

Minority 1.678 1 0.401 

24 Years or Less 6.854 1 0.009 

Male Gender 0.447 1 0.504 

Financial Aid Recipient 13.547 1 0.000 

Enrolled in Developmental Education 3.543 1 0.060 

Enrolled Full-time 2.850 1 0.091 
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Table 7 Continued 

Year 4    

Minority 2.741 1 0.098 

24 Years or Less 2.308 1 0.129 

Male Gender 0.038 1 0.845 

Financial Aid Recipient 17.382 1 0.000 

Enrolled in Developmental Education 21.272 1 0.000 

Enrolled Full-time 6.218 1 0.013 

Year 5    

Minority 0.339 1 0.560 

24 Years or Less 0.28 1 0.597 

Male Gender 3.917 1 0.048 

Financial Aid Recipient 5.872 1 0.015 

Enrolled in Developmental Education 15.134 1 0.000 

Enrolled Full-time 1.74 1 0.187 

 

 

 After cleaning the data and running various tests on the pre-matched data, data analyses 

were conducted on the selected independent variables in SPSS.  Estimating and testing 

propensity scores for the final model were performed.  The propensity score matching function 

in version 23 of SPSS was used and propensity scores were then checked for propensity score 

balancing. 

 Propensity scores were then used to match students from the control group to students in 

the treatment group based on significant covariates.  An assessment of propensity scores was 

performed to ensure the distributions were similar across the two groups.  For this study, the 

researcher chose to use nearest neighbor matching, which is the most common algorithm used.  

The researcher had the option of choosing to use nearest neighbor matching with replacement or 
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without replacement.  In this study, without replacement was used, meaning once matched, the 

case was removed from further consideration for matching.  SPSS then created the matched 

groups for final analysis.  Propensity score matching is used to eliminate cases so the cases 

remaining show good balance and overlap (Gelman & Hill, 2007). 

 The researcher then used logistic regression to determine the background and factors that 

explain membership in the two groups.  The same method was then used to determine which 

independent variables were associated with the dependent variable.  This analysis was performed 

for each academic year.  

 The results from academic year 1 indicated that age and developmental coursework were 

predictors of membership in the treatment group.  The odds of membership in the treatment 

group were 5.24 times higher for students who were at least 25 years old.  Also, the odds of 

membership in the treatment group were 7.37 times higher for students who were enrolled in 

developmental coursework.  The results are shown in Table 8. 

 

 

Table 8.  Results of Logistic Regression Year 1 

Variable Beta S.E. Wald df Sig. Exp(B) 

Ethnicity 0.611 0.340 3.229 1.000 0.072 1.843 

Age 1.658 0.437 14.375 1.000 0.000 5.248 

Gender 0.183 0.361 0.256 1.000 0.613 1.200 

Financial Aid Status -0.374 0.382 0.956 1.000 0.328 0.688 

Developmental Coursework 1.998 0.554 13.018 1.000 0.000 7.373 

Enrollment Status -0.269 0.382 0.494 1.000 0.482 0.764 

Note: *** p < .001, ** p < .01, * p < .05  

Chi-Squared = 36.717 p < .05, -2 LL 389.812, Nagelkerge R Square, 0.090  

99.2% Predicted Correctly 
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The results from academic year 2 and 3 were very similar.  As seen in Tables 9 and 10, 

each academic year indicated that financial aid status was the only predictor in the control group.  

Although the odds of membership in the control group were not significantly higher, the 

difference still exists. 

 

Table 9.  Results of Logistic Regression Year 2 

Variable Beta S.E. Wald df Sig. Exp(B) 

Ethnicity 0.666 0.517 1.657 1.000 0.198 1.946 

Age 1.175 0.525 5.015 1.000 0.025 3.239 

Gender 0.666 0.582 1.311 1.000 0.252 1.947 

Financial Aid Status -2.842 0.781 13.256 1.000 0.000 0.058 

Developmental Coursework 1.334 0.573 5.43 1.000 0.020 3.797 

Enrollment Status 0.544 0.560 0.944 1.000 0.331 1.723 

Note: *** p < .001, ** p < .01, * p < .05  

Chi-Squared = 29.191 p < .05, -2 LL 168.464, Nagelkerge R Square, 0.154  

99.2% Predicted Correctly 

 

 

Table 10.  Results of Logistic Regression Year 3 

Variable Beta S.E. Wald df Sig. Exp(B) 

Ethnicity 0.887 0.500 3.151 1.000 0.076 2.428 

Age 1.189 0.493 5.812 1.000 0.016 3.282 

Gender -0.105 0.491 0.046 1.000 0.830 0.900 

Financial Aid Status -3.697 1.047 12.469 1.000 0.000 0.025 

Developmental Coursework 1.049 0.534 3.863 1.000 0.049 2.855 

Enrollment Status 1.197 0.561 4.556 1.000 0.033 3.310 

Note: *** p < .001, ** p < .01, * p < .05  

Chi-Squared = 40.885 p < .05, -2 LL 162.695, Nagelkerge R Square, 0.210  

99.1% Predicted Correctly 
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As in academic years 2 and 3, academic year 4 also indicated a statistically significant 

difference in financial aid status.  Again, as shown in Table 11, those receiving financial aid had 

greater odds of membership in the control group than in the treatment group.  However, as in 

academic year 1, students enrolled in developmental coursework were 9.90 times more likely to 

have membership in the treatment group than those not enrolled in developmental coursework 

(see Table 11). 

 

 

Table 11.  Results of Logistic Regression Year 4 

Variable Beta S.E. Wald df Sig. Exp(B) 

Ethnicity 0.559 0.434 1.656 1.000 0.198 1.749 

Age 0.270 0.432 0.390 1.000 0.532 1.310 

Gender 0.287 0.446 0.416 1.000 0.519 1.333 

Financial Aid Status -3.841 0.760 25.538 1.000 0.000 0.021 

Developmental Coursework 2.293 0.528 18.900 1.000 0.000 9.908 

Enrollment Status 1.590 0.466 11.619 1.000 0.001 4.902 

Note: *** p < .001, ** p < .01, * p < .05  

Chi-Squared = 76.349 p < .05, -2 LL 190.423, Nagelkerge R Square, 0.303  

98.4% Predicted Correctly 

 

 

 

 Academic year 5 yielded similar results to academic year 4 (see Table 12).  Again, as in 

academic years 2, 3, and 4, financial aid status predicted membership in the control group, 

although the likelihood was less than 1 time greater.  Enrollment in developmental coursework 

was again a predictor in the treatment group, with the chances of a student being in the treatment 

group and enrolled in developmental education 9.65 times more likely (see Table 12). 



67 

Table 12.  Results of Logistic Regression Year 5 

Variable Beta S.E. Wald df Sig. Exp(B) 

Ethnicity 0.545 0.514 1.123 1.000 0.289 1.725 

Age -0.157 0.497 0.100 1.000 0.752 0.855 

Gender -2.336 0.487 4.413 1.000 0.036 0.359 

Financial Aid Status -2.336 0.590 15.688 1.000 0.000 0.097 

Developmental Coursework 2.267 0.520 18.988 1.000 0.000 9.654 

Enrollment Status 0.887 0.503 3.111 1.000 0.078 2.428 

Note: *** p < .001, ** p < .01, * p < .05  

Chi-Squared = 36.151 p < .05, -2 LL 168.379, Nagelkerge R Square, 0.187  

98.8% Predicted Correctly 

 

 

 The matching procedure matched 116 out of 117 students in the treatment group to 

similar students in the control group.  The overall matching process was successful in finding a 

similar match to a student in the control group for all students in the treatment group except one.  

Table 13 provides an overview of the demographics and covariates for each group after 

propensity score matching.  
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Table 13.  Descriptive Statistics for Treatment and Control Groups Post-Matching 

 
 

Group Name 

 
 

Treatment (n = 116)  Control (n = 116) 

Covariate 
 

n %  n % 

Year 1       

Received Disability Accommodations  37 100.00%  0 0.00% 

Minority  19 51.35%  26 70.27% 

Non-Minority  18 48.64%  11 29.72% 

24 Years or Less  9 24.32%  25 67.00% 

Male Gender  12 32.43%  13 35.13% 

Financial Aid Recipient  18 48.64%  11 29.72% 

Enrolled in Developmental Education  33 89.18%  17 51.51% 

Enrolled Full-time  26 70.27%  28 75.67% 

Year 2       

Received Disability Accommodations  17 100.00%  0 0.00% 

Minority  7 41.17%  14 82.35% 

Non-Minority  10 58.82%  3 17.64% 

24 Years or Less  7 41.17%  9 52.94% 

Male Gender  4 23.52%  10 58.82% 

Financial Aid Recipient  2 11.76%  2 11.76% 

Enrolled in Developmental Education  12 70.58%  10 58.82% 

Enrolled Full-time  11 64.70%  9 52.94% 

Year 3       

Received Disability Accommodations  17 100.00%  0 0.00% 

Minority  7 41.17%  8 47.05% 

Non-Minority  10 58.82%  9 52.94% 

24 Years or Less  9 52.94%  13 76.47% 

Male Gender  8 44.44%  6 35.29% 

Financial Aid Recipient  1 5.88%  1 5.88% 

Enrolled in Developmental Education  11 64.70%  9 52.94% 

Enrolled Full-time  12 70.58%  9 52.94% 
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Table 13 Continued 

Year 4       

Received Disability Accommodations  26 100%  0 0% 

Minority  12 46.15%  13 50.00% 

Non-Minority  14 53.84%  13 50.00% 

24 Years or Less  13 50.00%  13 50.00% 

Male Gender  9 34.61%  10 38.46% 

Financial Aid Recipient  2 7.69%  2 7.69% 

Enrolled in Developmental Education  21 80.76%  21 80.76% 

Enrolled Full-time  18 69.23%  19 73.07% 

Year 5       

Received Disability Accommodations  19 100%  0 0% 

Minority  7 36.84%  7 36.84% 

Non-Minority  12 63.15%  12 63.15% 

24 Years or Less  7 36.84%  7 36.84% 

Male Gender  11 57.89%  11 57.89% 

Financial Aid Recipient  5 26.31%  7 36.84% 

Enrolled in Developmental Education  12 63.15%  14 73.68% 

Enrolled Full-time  11 57.89%  10 52.63% 

 

 

Table 13 provides a summary of descriptive statistics for students in each academic year 

after the matching was complete.  The matching process only eliminated one student from the 

treatment group, leaving 116 students in each group.  This student was removed from academic 

year 3.  The treatment group for each academic year is essentially the same as the pre-matched 

statistics because no students were removed from any academic year, except year 3.  

Academic year 1 (n = 37) consisted of a higher percentage of minority students, 19 

(51.35%) compared to minority students in the treatment group and 26 (70.27%) in the control 

group.  The age variable was not similar between the two groups.  In the treatment group, only 9 
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(24.32%) students were 24 years old or younger, but 25 (67.00%) students were 24 years old or 

younger in the control group.  Both groups yielded similar results in regard to gender.  Twelve 

students (32.43%) in the treatment group and 13 students (35.13%) in the control group were 

male, with the majority in each group being female.  Age and enrollment in developmental 

education were predictors of membership in the treatment group during this academic year.  

More students in the treatment group were also enrolled in developmental education during 

academic year 1 (89.18%, n = 33) than in the control group (51.51%, n = 17).  Both groups were 

similar in full-time enrollment.  The treatment group consisted of 26 (70.27%) students who 

were enrolled full-time while the control group was made up of 28 (75.67%) students enrolled 

full-time. 

Academic year 2 (n = 17) also did not differ in post-match statistics for the treatment 

group. Please note, this academic year did not match as well as with the covariates as the others.  

However, a higher percentage of non-minority students (58.52%) were in the treatment group 

than the control group (17.64%).  The age variable was similar for each group: seven students 

(41.17%) in the treatment group were 24 years of age or younger, and nine students (52.94%) in 

the control group were in the same age range.  Only four students (23.52%) in the treatment 

group were male, while 10 students (58.82%) in the control group were male.  Each group only 

consisted of two students (11.76%) who were eligible for financial aid.  Enrollment in 

developmental education was somewhat similar for each group with the treatment group having 

12 students (70.58%) and the control group consisting of 10 students (58.82%) enrolled in 

developmental education.  Students enrolled full-time were also somewhat similar between the 

two groups.  The treatment group had 11 students (64.70%) enrolled full-time and the control 
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group had nine students (52.94%) enrolled full-time. Gender was a predictor of membership in 

the treatment group during this academic year. 

Students in academic year 3 (n = 17) were similar to year 2.  The majority of students in 

each group were non-minority students.  The treatment group was made up of 10 non-minority 

students (58.82%), while the control group consisted of nine students (52.94%).  Students in the 

24 years of age or less category also outnumbered the 25 years of age or older category for each 

group with nine students (52.94%) in the treatment group and 13 students (76.47%) in the 

control group.  Gender was similar between the treatment and control groups.  There were 8 

males (44.44%) in the treatment group and 6 males (35.29%) in the control group.  Each group in 

academic year 3 had one (5.88%) financial aid recipient.  Students enrolled in developmental 

education were somewhat similar between the two groups.  There were 11 students (64.70%) in 

the treatment group and three students (52.94%) in the control group who were enrolled in 

developmental education.  Full-time enrollment was similar to developmental education with 12 

students (70.58%) in the treatment group and nine students (52.94%) in the control group.  

Students in academic year 4 (n = 26) had similar statistics for the minority variable 

between the control and treatment groups.  There were 12 minority students (46.15%) in the 

treatment group and 13 minority students (50.00%) in the control group.  Both groups also had 

13 students (50.00%) who were 24 years of age or under.  Gender was similar with nine males 

(34.61%) in the treatment group and 10 males (38.46%) in the control group.  Another similarity 

was found in the financial aid eligibility variable, each group had two (7.69%) recipients.  The 

number of students enrolled in developmental education (80.76%, n = 21) was also the same for 

both the treatment and control group.  Full-time enrollment for the treatment group consisted of 

18 students (69.23%) and 19 students (73.07%) for the control group.  
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Like academic year 4, academic year 5 (n = 19) also had many similarities.  Non-

minority students (63.15%, n = 12) were prevalent in both groups.  Students 24 years of age and 

younger (36.84%, n = 7) were the minority in each group, and both groups consisted of more 

males (57.89%, n = 11) than females.  Other variables were similar.  The treatment group 

consisted of five students (26.31%) who received financial aid, while the control group was 

made up of seven (36.84%) financial aid recipients.  The majority of each group was enrolled in 

developmental education: 63.15 % (n = 12) of the treatment group and 73.68% (n = 14) of the 

control group.  Also, very similar were students with full-time enrollment status.  There were 11 

(57.89%) students in the treatment group and 10 (52.63%) students in the control group who 

were enrolled full-time.  Table 14 represents the Chi Square analysis of the post-matched groups.  
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Table 14.  Chi Square to Compare Post-Matched Groups 

Covariates Chi-Square df p 

Year 1    

Minority 2.779 1 0.096 

24 Years or Less 13.929 1 0.000 

Male Gender 0.060 1 0.806 

Financial Aid Recipient 2.799 1 0.096 

Enrolled in Developmental Education 15.787 1 0.000 

Enrolled Full-time 0.274 1 0.601 

Year 2    

Minority 6.103 1 0.096 

24 Years or Less 0.472 1 0.492 

Male Gender 4.371 1 0.037 

Financial Aid Recipient 0.000 1 1.000 

Enrolled in Developmental Education 0.515 1 0.473 

Enrolled Full-time 0.486 1 0.486 

Year 3    

Minority 0.119 1 0.730 

24 Years or Less 2.061 1 0.151 

Male Gender 0.486 1 0.486 

Financial Aid Recipient 0.000 1 1.000 

Enrolled in Developmental Education 0.486 1 0.486 

Enrolled Full-time 1.121 1 0.290 

Year 4    

Minority 0.077 1 0.781 

24 Years or Less 0.000 1 1.000 

Male Gender 0.083 1 0.773 

Financial Aid Recipient 0.000 1 1.000 
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Table 14 Continued 

Enrolled in Developmental Education 0.000 1 1.000 

Enrolled Full-time 0.094 1 0.760 

Year 5    

Minority 0.000 1 1.000 

24 Years or Less 0.000 1 1.000 

Male Gender 0.000 1 1.000 

Financial Aid Recipient 0.487 1 0.485 

Enrolled in Developmental Education 0.487 1 0.485 

Enrolled Full-time 0.106 1 0.744 

 

 

Discussion of Outcomes 

 After propensity score matching was complete, graduation, retention, and academic 

performance were analyzed and reported for each group to determine whether students with a 

disability performed at the same rate academically as students without a disability.  Table 15 

shows that the students’ disabilities had no impact on graduation.  However, during academic 

years 2 through 5 there was a difference in retention between students who have a disability and 

students who do not.  Only 5.88% (n = 17) of year 2 students who do not have a disability were 

retained compared to 47.06% (n = 17) of year 2 students who do have a disability (p = 0.007).  

Academic years 3 and 4 are similar.  Each year, there were no students (n= 17) in the control 

group retained to the subsequent fall or spring semester, while nine (52.94%, n = 17) were 

retained in the treatment group (p = <.001).  Likewise, academic year 4 had no students (n = 26) 

retained in the control group; however, only six (23.08%, n = 26) students were retained in the 

treatment group (p = .009).  Academic year 5 consisted of five (26.32%, n = 19) retained 

students in the control group (p = .009) and 13 (68.42%, n = 19) students in the treatment group 
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(p = .009).  These results are interesting for a couple reasons.  First, although the graduation 

results were not significant (p = .05), each year, the treatment group graduated less students.  

However, the students in the treatment group were retained at a higher percentage than students 

without a disability.  The assumption was students with a disability were neither retained nor 

graduated at a higher percentage than students without a disability.  
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Table 15.  Chi-Square Analyses of Graduation and Retention Rates of Student Receiving Accommodations and Those Not by Year 

 

 Control Treatment   

  Yes % No % Yes % No % x2 p 

Graduation 
          

Year 1 18 48.65% 19 51.35% 15 40.54% 22 59.46% 0.492 0.483 

Year 2 5 29.41% 12 70.59% 3 17.65% 14 82.35% 0.654 0.419 

Year 3 6 35.29% 11 64.71% 5 29.41% 12 70.59% 0.134 0.714 

Year 4 10 38.46% 16 61.54% 6 23.08% 20 76.92% 1.44 0.229 

Year 5 7 36.84% 12 63.16% 4 21.05% 15 78.95% 1.15 0.283 

Retention           

Year 1 16 43.24% 21 56.76% 17 45.95% 20 54.05% 0.055 0.815 

Year 2 1 5.88% 16 94.12% 8 47.06% 9 52.94% 7.4 0.007 

Year 3 0 0.00% 17 100.00% 9 52.94% 8 47.06% 12.24 <.001 

Year 4 0 0.00% 26 100.00% 6 23.08% 20 76.92% 6.78 0.009 

Year 5 5 26.32% 14 73.68% 13 68.42% 6 31.58% 6.76 0.009 
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 Table 16 summarizes the results of the t-tests performed after matching on each group’s 

academic performance in terms of grade point average (GPA).  As seen in Table 16, there was no 

significant difference (p = .05) regarding GPA, meaning that the disability had no impact on a 

student’s GPA.  In comparing the attempted credits by each group, only year 3 was significant (p 

= .002).  This means, on average, students in the control group attempted more credits than 

students in the treatment group for those enrolled during academic year 3.  The mean for the 

control group was 39.76 (SD = 31.81) and the mean for the treatment group was 29.23 (SD = 

19.99) with an effect size of .396.   

 

 

Table 16.  Results of T-tests Analyses of Select Post-Matched Variables by Year 

 

  Control Treatment      

  Mean SD Mean SD t p d 

GPA        

Year 1 3.00 0.61 2.90 0.89 0.580 0.264 0.022 

Year 2 2.19 1.21 2.58 1.12 -0.966 0.991 0.334 

Year 3 2.60 1.13 2.82 1.12 -0.561 0.594 0.195 

Year 4 2.81 0.89 1.94 1.09 3.109 0.086 1.125 

Year 5 1.65 1.50 2.64 1.36 -2.120 0.199 0.691 

Credits 
       

Year 1 61.05 33.12 53.54 36.27 0.930 0.279 0.216 

Year 2 33.76 31.35 33.00 26.82 0.076 0.237 0.026 

Year 3 39.76 31.81 29.23 19.99 1.155 0.002** 0.396 

Year 4 32.57 28.20 27.11 26.99 0.713 0.616 0.197 

Year 5 20.26 24.09 35.31 31.47 -1.650 0.356 0.537 

Note: ***p < .001. ** p < .01. *p < .05. 

Cohen's d = M1 - M2 / pooled where pooled =√[(  12+  22) / 2] 
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Summary 

 Chapter 4 presented the results of the study which used propensity score matching to 

compare students with disabilities at one community college to students without disabilities at 

the same community college over a five-year period during the same academic year in terms of 

graduation, retention, and academic performance.  Prior to matching, the majority of the students 

in the treatment group were non-traditional (25 years of age or older), non-minority females, 

enrolled in at least 12 credit hours (full-time), and enrolled in at least one developmental course.  

The exception was academic year 5, when the majority of the students in the treatment group 

were males. 

 The logistic regression models indicated students enrolled in developmental education 

predicted membership in the treatment group for academic years 1, 4, and 5.  Student’s financial 

aid eligibility status predicted membership in the control group for all academic years except 

academic year 1.  Age was only significant in academic year 1 for a predictor of membership in 

the treatment group. 

 The results of the study evidenced that a student’s disability had no impact on the 

student’s graduation rate.  Interestingly, students who have a disability were retained to the 

subsequent fall or spring semester at higher percentages than students without a disability.  The 

results also indicated that a student’s academic performance, measured by GPA, was also not 

affected by the student’s disability.  The results did indicate, on average, that students in the 

control group completed more credits (M = 39.76, SD = 31.81) than students in the treatment 

group (M = 29.23, SD = 19.99), with only academic year 3 being significant (p = .002) with an 

effect size of .396.  
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CHAPTER FIVE 

DISCUSSION 

 Chapter 5 provides conclusions, discussion of the findings, and recommendations for 

future research and practice.  The study’s research questions were used to guide the conclusions 

and discussion.  The final chapter closes with a discussion of recommendations for future 

research, recommendations for theory, and a review of limitations followed by conclusions.   

 Students with disabilities are among the fastest growing population enrolling in post-

secondary education in America (Hitchings et al., 2010; Norton, 2006; Norton & Fields, 1998; 

Quick, Lehmann, & Deniston, 2003).  With community colleges being the top choice for many 

students with disabilities, it is vital to know how these students are performing compared to their 

non-disabled peers.  The literature clearly states students with disabilities do not perform as well 

academically as they non-disabled peers.  There are so many factors which can impact their 

performance in post-secondary education.  

 The primary purpose of this study was to compare students with disabilities to their non-

disabled peers in terms of retention, graduation, and academic performance.  This study also 

compared demographic variables for each group, specifically age, gender, ethnicity, financial aid 

status, enrollment status, and whether they were enrolled in developmental coursework.  This 

study simply compared this data, but did not delve into other areas, such as why these students 

are not performing as well academically.  

 While there is an abundant amount of research on students with disabilities and how they 

do not perform as well academically as their non-disabled peers, more research should be done 

on the effect of having appropriate accommodations.  Prior to this particular study being 

performed, an exhaustive review of the literature on students with disabilities was discussed, as 
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well as both a theoretical and conceptual framework in support of the research.  Finally, an 

overview of the methodology of this study, propensity score matching, was described, followed 

by an analysis of the collected data.  The final chapter discusses the major findings of the study, 

discusses the limitations of the study, and then shares recommendations for future research based 

on the findings. 

Conclusions and Discussion 

 In order to help guide the study and to determine what data were most important 

throughout the study, research questions were formulated.  These questions were carefully 

considered to ensure the information being collected would be beneficial.  The findings of the 

research questions provided the researcher with a better understanding of how students with 

disabilities compare to their non-disabled peers in terms of graduation, retention, and academic 

performance.  The following are the questions that helped guide this research: 

1. How do the GPAs of those who received accommodations compare to those who did not 

receive accommodations? 

2. Is there a difference in retention rates between students who received accommodations 

and compared to students who did not receive accommodations? 

3. Is there a difference in graduation rates between students who received accommodations 

and students who did not receive accommodations? 
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Research Question 1. Research question 1 sought to compare the GPAs of those who received 

accommodations to those who did not receive accommodations.  Records of 117 students with a 

disability and 11,401 students without a disability were a part of the dataset.  Propensity score 

matching created two groups of 116 similar students in each group.  Results of t-tests indicated 

that there was no significant difference between the group of students who have a disability and 

those who do not. 

Research Question 2. Research question 2 sought to determine if there was a difference in 

retention rates between students who received accommodations compared to students who did 

not receive accommodations.  Only 5.88% (n = 17) of year 2 students who do not have a 

disability were retained compared to 47.06% (n = 17) of year two students who do have a 

disability (p = 0.007).  Academic year 3 had no students (n= 17) in the control group retained to 

the subsequent fall or spring semester, while nine (52.94%, n = 17) were retained in the 

treatment group (p = <.001).  Likewise, academic year 4 had no students (n = 26) retained in the 

control group; however, only six (23.08%, n = 26) students were retained in the control group (p 

= .009).  Academic year 5 consisted of five (26.32%, n = 19) retained students in the control 

group (p = .009) and 13 (68.42%, n = 19) students in the treatment group (p = .009).  The 

researcher found these results interesting for a couple reasons.  First, although the graduation 

results were not significant (p = .05), each year the treatment group graduated fewer students.  

However, the students in the treatment group were retained at a higher percentage than students 

without a disability.  The assumption was students with a disability were neither retained nor 

graduated at a higher percentage than students without a disability.  
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Research Question 3. Research question 3 sought to determine if there is a difference in 

graduation rates between students who receive accommodations and students who do not receive 

accommodations.  Surprisingly, there were no significant differences found between the students 

who have a disability and receive accommodations and students who do not have a disability. 

However, it should be noted that although students receiving accommodations were retained, the 

data shows they are not necessarily graduating. 

Recommendations for Practice, Research and Theory 

 Understanding students with disabilities and how they compare to their non-disabled 

peers is essential in adequately serving these students.  This study focused on comparing students 

with disabilities to their non-disabled peers in terms of graduation, retention, and academic 

performance.  The results of this study did not indicate students with a disability receiving 

accommodations did not perform as well as their non-disabled peers in terms of graduation, 

retention, and academic performance (GPA).  There are several other studies that should be 

performed to better understand this population of students and how their disabilities and their 

accommodations affect their successes in post-secondary education and beyond.  Continuing 

research on this population of students is vital to post-secondary institutions and these students. 

Recommendations for Practice 

 Recommendations for practice include more training for faculty and staff, implementing 

small group instruction within the classrooms, peer-mediated instruction, an early alert system 

for tracking student progress, and tracking retention and graduation of their students receiving 

accommodations.  

Recommendation 1. Much of the research shows that faculty and staff outside of the 

office of disability services do not receive appropriate training on working with students who 
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have a disability. More training should be provided to all faculty and staff so everyone can 

provide the best service to these student, which in turn allows them a better education experience 

and better educational outcomes. 

Recommendation 2.  A study performed by Elbaum, Vaughn, Marie Hughes, and 

Moody (1999) indicated that providing instruction to small groups versus a whole classroom 

resulted in better performance, specifically in reading (p. 408–409).  In order to encourage 

student learning and academic engagement, which in turn should produce better grades and the 

chance of a more successful collegiate experience, post-secondary institutions, specifically 

community colleges, should consider small group instruction. 

Recommendation 3.  Results from the same study concluded that peer-mediated 

instruction also proved to be beneficial for students with disabilities (Elbaum et al., 1999, p. 

411).  Instructors perceived this approach to be not only feasible for instructors, but also very 

enjoyable for the students (Elbaum et al., 1999, p. 411).  A bonus to this type of instruction is the 

possibility of positive social outcomes (Elbaum et al., 1999, p. 411).  

Recommendation 4.  Many post-secondary institutions have implemented an early alert 

system for their students, including those with disabilities.  Allowing the disability services 

office staff to have access to and be a part of the communications with students who have a 

disability could prove to be beneficial for these students.  Having accountability figures involved 

in their education could result in higher collegiate successes for students with disabilities.  

Recommendation 5. Other institutions should consider tracking retention and graduation 

rates of students receiving disability accommodations to determine if their students are being 

retained and graduating. If not, practices should be put in place to encourage retention and 

graduation. 
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Implications for Practice 

 There are several limitations acknowledged by researchers in terms of comparing a 

student’s academic successes in a non-scientific study in which participants are not randomly 

assigned or equivalent regarding their motivation, intentions, background, or skill level (Titus, 

2007, p. 488).  Random selection, although the most sought-after design, is often impractical, 

sometimes perceived to be unethical, and actually not preferred in the educational setting.  

Propensity score matching is an alternate method to use when determining what may have 

happened to a similar group not receiving the treatment (Titus, 2007, p. 497).  Propensity score 

matching simulates an experimental design while controlling for selection bias, and using key 

indicators to create an equivalent treatment and control groups. 

 Propensity score matching allows the researcher to create a one-number composite of all 

covariates and then use the scores to match students to a similar student in the opposite group.  

These scores allow for a creation of a purposeful sample for further analysis.  Propensity score 

matching has proved to be very useful for evaluating within educational environments. 

Recommendations for Research 

 There are currently several research pieces missing from the literature regarding students 

with disabilities.  This section is a summary of areas needing attention in the research field.  This 

is necessary in order to provide support and further the field as a whole, which in turn benefits 

educators, institutions, and students who have a disability at the community college. 

 The recommendations for research include comparing students who have a disability and 

receive accommodations to those who have a disability and do not receive accommodations, 

comparing student outcomes of students with different types of disabilities (learning versus 

physical), comparing student outcomes for students who have a disability who receive 
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accommodations at the beginning of their educational career to those who have a disability but 

have a delay in receiving accommodations, and replicating this study at other institutions to 

compare results.  

 Recommendation 1.  One of the limitations to this study was the fact that some students 

who possibly have a disability, but did not self-identify, were included in the control group.  It 

would be useful to research students who have a disability and receive accommodations 

compared to students who have a disability and do not receive accommodations.  Clinical 

diagnoses can be expensive and often students or their families do not have the means to pay for 

such an assessment.  These students must attempt post-secondary education without the benefit 

of accommodations. 

 This type of research would allow practitioners to then evaluate accommodations and the 

effect they have on students with disabilities.  Students receiving accommodations should have 

higher success outcomes than those not receiving accommodations.  If this is not the case, the 

accommodations are not beneficial to the student.  At that point, research should be considered 

on the accommodations to determine what is needed to increase student success. 

 Recommendation 2.  Researchers should compare student educational outcomes for 

students with different types of disabilities, learning versus physical disabilities.  A student with 

a cognitive disability has different needs than a student suffering from paralysis.  Results from 

this research could provide practitioners with valuable information regarding how to serve these 

students with different types of disabilities.  Again, an evaluation of accommodations should also 

prove beneficial for those in the field when serving these special needs students.  

 Recommendation 3.  Another interesting and beneficial study would be researching the 

effect on students with disabilities who have a delay in receiving needed accommodations.  
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Comparing students who received accommodations either later in their first academic year or 

even later in their academic career to those with a disability who received accommodations from 

the first day of class could also prove to be beneficial to those serving and instructing these 

students.  If practitioners know that these students may be at a disadvantage, aiding them in some 

other way may be an option.  The different types of aid would also need to be researched. 

 Recommendation 4.  This study was conducted at one small, rural community college in 

North Carolina; therefore, the results from the research cannot be indicative of all community 

colleges or even community colleges of like demographics.  Replication of this study at various 

types of community colleges allow other colleges to know if students with disabilities had the 

same success outcomes as students not receiving accommodations at their institutions. 

Recommendation for Theory 

 This study used Vincent Tinto’s Student Departure Theory to help frame the study.  

Tinto’s theory works on the idea that college students are moving from one community or set of 

communities, most commonly high school and their family, to another community, college.  

These students are required to separate themselves from past associations to make successful 

transitions of incorporation into the college life (Milem & Berger, 1997; Tinto, 1988). 

 Further research on students with disabilities in the community college could benefit 

from expanding the scope of traditional theories and looking at the impact that disabilities have 

on students and their ability to compete in the job market.  Also, it would be interesting to know 

how the job market could be affected if more students with disabilities were entering the job 

market.  Investigating the impact education has on students with disabilities would provide 

valuable insight that could produce important results to further the research on students with 

disabilities. 
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 Looking at students with disabilities through a different lens in future research could 

prove to be most valuable.  Understanding students with disabilities and the impact education has 

not only on their lives but also the community in which they live and work is key to practitioner 

engagement and the continuance of developing and investigating these students and their 

successes. 

Limitations 

 There are five recognized limitations in this study.  First, the study was retrospective and 

therefore, there was no control over the students who enrolled during the time period being 

studied and whether they self-disclosed themselves as having a disability.  Students are not 

required to report their disability.  Although propensity score matching allowed for dividing the 

students into statistically comparable groups, if a student did not report his or her disability, he or 

she was included in the control group, which is the second limitation of this study. 

 Next, the severity of each student’s disability differs.  Some students may perform 

extremely well on all coursework, but have test anxiety, which requires testing in a separate 

room and extended time on testing.  However, a student who suffers from attention deficit 

disorder likely struggles in all areas of learning.  

 Also, it should be noted as a limitation that after matching, academic year 1 showed a 

difference in enrollment in developmental education, while academic year 2 showed a difference 

in gender. 

 Last, graduation and academic performance data were pulled for a longer period of time 

for the different academic years.  For example, academic year 1 began in 2010 and the students 

with a start term during that year had graduation data tracked until the time of this study in fall 

2017.  Students beginning after academic year 1 had less time to graduate before these data were 
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retrieved.  Likewise, students beginning in academic year 1 could have more credits earned than 

students beginning in subsequent years due to more time being allowed to enroll in courses. 

Conclusion 

 There is still much research to be done on this population of students and their impact on 

the world in which they live.  This study compares student outcomes of students who have a 

disability and received accommodations to those who do not have a disability.  Continuing to 

emphasize the importance of understanding this population of students and their needs will allow 

for more students to achieve their educational, career, and personal goals.  Community colleges 

must invest more time and resources in understanding not only these students, but also their 

needs and how their needs affect their educational outcomes.  Community colleges serve all 

types of students, and as students with disabilities become a growing population on community 

college campuses across the nation, it’s time for institutions to devote the necessary resources to 

studying and researching the best way to serve these students on their campuses.  
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