
ABSTRACT 

LAWRENCE, DAYSHA MONIQUE. Evaluating the Effectiveness of Remedial 

Mathematics at a Community College. (Under the direction of Dr. James E. Bartlett, II and 

Dr. Tamara V. Young). 

 

The purpose of this study was to evaluate the effectiveness of remedial math courses 

at the community college level through an examination of short-term academic success 

variables. For the purposes of this study, short-term academic success was defined as passing 

required remedial math course(s) and the first college-level math course with a C or better. In 

this study, logistic regression allowed the researcher to evaluate the relationship between 

success in remedial education courses and success in the students’ first college-level 

mathematics course. 

The total population of this study was (1,892). The number of students who attempted 

one remedial math course was (1,650) and the total number of students who attempted two 

remedial math courses was (423). Of the initial (1,892) only (197) attempted their first 

college-level mathematics course.  

The results of the study indicate that (69.2%) of students at Achieve Community 

College passed their required remedial mathematics courses. The results of the logistic 

regression analyses found that women were more likely to pass their first remedial math 

course than men and that students who did not receive financial aid were more likely to pass 

their second remedial math course than those who received financial aid. Age and Hispanic 

were predictor variables for success in the first college-level math course with traditional 

aged students being less likely to pass their first college-level math course than non-

traditional students and Hispanic students being less likely to pass their first college-level 

math course than Non-Hispanics.  
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CHAPTER I 

INTRODUCTION 

 

Overview 

 To remediate or not to remediate and if so where are the polemic questions asked by 

those associated with higher education at both the four-year university and community-

college level.  The National Center for Education Statistics defines remedial education as 

“courses in reading, writing, or mathematics for college-level students lacking those skills 

necessary to perform college-level work at the level required by the institution” (Saxon, 

Sullivan, Boylan, & Forrest, 2005). 

 The very definition of remedial education helps us understand why this is such a 

controversial issue.  The rationale for remedial education is that colleges and universities are 

to re-teach reading, writing, and math to students who did not obtain these skills in high 

school or have since forgotten them. Due to the magnitude of students in need of remedial 

courses and the cost, both overt and latent, to the state, individual institutions, and students, 

one of the major questions is: who should be responsible for teaching these courses, four-

year universities or two-year community colleges?  

 Research indicates that over 90% of all two-year community colleges and 80% of 

four-year colleges and universities offer some form of remedial education (Lesik, 2007); 

however, many people argue that community colleges alone should shoulder this 

responsibility for the following reasons: it is more cost effective, it is in-line with their 
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mission, and the overwhelming majority of students in need of remedial education chose to 

attend a community college (Bahr, 2008). To this end, some states strongly encourage 

students to complete their remedial course work at a community college, while it is mandated 

by others (Sawyer & Schiel, 2000).  

 Hodges (2004) reported that half of all students enrolled in community colleges enroll 

in at least one remedial course. Such high enrollment is the result of the open-door 

admissions policy of community colleges. An open-door admissions policy means that 

anyone, regardless of their level of academic preparedness, can attend community college 

and aquire the skills necessary for him or her to excel in their desired curriculum (Boyer, 

Butner, & Smith, 2006; Pierson & Huba, 1997; Weissman, Bulakowski, & Jumisko, 1997). 

In response to such demand, the National Center for Education Statistics, reported that 98% 

of public two-year colleges offer remedial courses in at least one subject area (reading, 

writing, and mathematics), and most offered courses in all three subjects (NCES, 2003).  

 The empirical literature and trends in higher education policy suggest that community 

colleges will continue to play a major role in the remedial education of current and future 

college-bound students (Barh, 2008; Grubb, 2001; Levin & Calcagno, 2008). As the primary 

provider of this service, community colleges will also become increasingly responsible for 

determining the effectiveness of remedial education as it pertains to the academic success of 

students. In order to address such issues, community colleges will have to engage in 

continuous evaluations of their remedial education programs. The remainder of chapter one 

will discuss the need for remedial education evaluation, and the research questions, 

methodology, significance, limitations, delimitations, and assumptions of this study.  
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Statement of the Problem 

The demand for rigorous evaluations of remedial educational programs and the 

realization that such evaluations are lacking is not new (Barh, 2007; Grubb, 2001; Levin & 

Calcagno, 2008). Weissman, Bulakowski, and Jumisko (1997) discussed the importance of 

evaluation in the success of remedial education programs and the need for more evaluations 

in community colleges. Evaluating remedial programs is essential to ensure that program 

goals are met, policies facilitate students success, and students do, in fact succeed (Seybert, 

2002). As the demand for accountability from local, state, and federal organizations 

increases, so will the demand for remedial education evaluations.  

Unfortunately, many community colleges still do not evaluate their remedial 

education programs. Prior to 1990, approximately 14% of community colleges engaged in 

remedial education evaluation (Saxon, Sullivan, Boylan, & Forrest, 2005). However, this 

number increased to 58% between 1990 and 2004. Although the increase in institutions 

engaging in remedial education evaluations is encouraging, this number must continue to 

increase in order to facilitate system-wide change.  

Most of the community colleges that do engage in evaluations examine completion 

rates in developmental courses or compare pre-test/post-test scores in their content area 

(Grubb, 2001; Levin & Calcagno, 2008). These methods are problematic because they fail to 

address key areas, such as: the purpose of remedial education, how students place into 

remedial courses, teaching strategies in remedial courses, how well remedial education 

prepares students for their college-level courses, and the effectiveness of remedial education 

in helping students reach their long-term academic and professional goals. This study will 
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address some of the gaps in the literature by examining whether students who require 

remedial math are completing their remedial math requirements and first college-level math 

course successfully. This study takes place at a rural community college in North Carolina, 

referred to in this study by its pseudonym, Achieve Community College (ACC).   

For the purposes of this study, short-term academic success is defined as passing 

required remedial mathematics course(s) and the first college-level mathematics course with 

a C or better. The effectiveness of remedial mathematics on the long-term success of students 

attending community college will not be addressed in this study due to the controversy 

surrounding its usefulness as a measure of success (McCabe, 2000). McCabe (2000) argues 

that credential attainment, which is the most common measure of long-term success, is not an 

appropriate measure of success for community college students because many students at this 

level are not interested in gaining credentials.  Rather, these students are interested in 

obtaining or enhancing skill sets, and for many this is achieved by taking one or more 

courses rather than completing an entire program.  

 

Purpose of the Study 

The purpose of this study is to evaluate the effectiveness of remedial math courses at 

the community-college level through an examination of short-term academic success 

variables. For the purposes of this study, short-term academic success is defined as passing 

required remedial math course(s) and the first college-level math course with a C or better.  
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In this study, logistic regression will allow the researcher to evaluate the relationship between 

success in remedial education courses and success in the students’ first college-level 

mathematics course. 

Data for this study will be collected from Achieve Community College (ACC). 

Achieve Community College is part of the North Carolina Community College System and is 

located in Central North Carolina. ACC is a rural community college with two campuses and 

enrolls approximately 4,200 curriculum students each year (Integrated Postsecondary 

Education Data System [IPEDS], 2009).   

 

Research Questions 

 In an effort to evaluate the remedial mathematics program at Achieve Community 

College, this study posits the following research questions: 

 1. Are underprepared students completing remedial mathematics courses at Achieve 

Community College? 

1b.What is the association between success in remedial mathematics and race, gender, 

social economic status, age, or highest level of educational attainment prior to 

enrollment in community college?   

2a. Are underprepared students who complete their remedial mathematics 

requirement(s) passing their first required college-level mathematics course? 

2b. Does success in the first college-level mathematics course vary by race, gender, 

social economic status, highest level of educational attainment prior to community 

college enrollment, age, or type of first college-level math attempted?  
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Methodology 

This quasi-experimental study will utilize logistic regression to evaluate the 

effectiveness of ACC’s remedial mathematics program. In research question one, basic 

descriptive statistics will be used to determine if an association exists between success in 

remedial math (dependent variable) and the following independent variables: race, social 

economic status, gender, age, and the highest level of education attained prior to community 

college enrollment. In research question two, basic descriptive statistics will be used to 

determine the percentage of students passing their first college-level math course (dependent 

variable) and the following independent variables: race, social economic status, age, gender, 

highest level of educational attainment prior to enrollment at Achieve Community College, 

and type of first college-level math. Logistic regression will be used to further analyze each 

research question. This is the most appropriate method of analysis because it is used when 

there is a single, dichotomous dependent variable and multiple independent variable(s) with 

various levels of measurement (Agresti & Finlay, 2009; Hair, Black, Babin, Anderson, & 

Tatham, 2006). The single, dichotomous dependent variable in research question one is 

success in remedial mathematics course(s) (1 = C or better; 0 = fail/withdrew).  

The independent variables in question one are: race, gender, social economic status, 

highest level of educational attainment prior to enrollment in community college, and age. 

The single, dichotomous dependent variable in research question two is success in the first 

college-level mathematics course (1 = C or better; 0 = fail/withdrew).  
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The independent variables in question two are; race, gender, social economic status, highest 

level of educational attainment prior to enrollment in community college, age, and type of 

first college-level math.  

 

Definition of Terms 

The following is a list of key terms and their operational definitions for the purposes of this 

study. 

College-level math requirements for vocational credential seeking students. Students 

who are pursuing any two-year degree other than an Associate of Arts, General Education, or 

Science, are required to take one college-level mathematics course, usually Math 115 

(Mathematical Models). Math 115 is comparable to an intermediate algebra math course. For 

the purposes of this study, students are allowed to enroll in Math 115 if they scored a 34 or 

higher on the algebra portion of their placement test or if they successfully passed Math 060 

(Essential Mathematics) and/or Math 070 (Introduction to Algebra). Students in some of the 

diploma and certificate degree programs may also have one college-level mathematics 

requirement. 

College-level math requirements for college transfer credential seeking students. 

Students who are pursuing an Associate of Arts, General Education, or Science degree, or 

who plan to take courses at ACC and then transfer to a four-year university, are required to 

take at least two college-level math courses. The mathematics requirements are less 

strenuous for those in the Associate of Arts and General Education programs than for those 

in the Associate of Science program. As a result, students pursuing an Associate of Arts or 
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General Education degree can take Math 140 as their first college-level mathematics course. 

Math 140 is equivalent to an intermediate college algebra course. Once this requirement is 

met, students can then choose either Math 151 (Statistics), Math 161 (College Algebra), or 

Math 171 (Pre Calculus Algebra) as their second mathematics course requirement since the 

prerequisite for those courses is Math 140 or Math 080 (Intermediate Mathematics).  

If a student is in the Associate of Science program, prerequisite mathematics courses 

include Math 060 (Essential Mathematics), Math 070 (Introduction to College Algebra), and 

Math 080 (Intermediate College Algebra). These students are not allowed to take Math 140 

as a college-level mathematics course or a prerequisite course because it is the equivalent of 

an intermediate algebra course; rather, they must take Math 080, which is an intermediate 

college algebra course and does not count toward college credits.  

Upon completion of remedial courses, or acceptable scores on the placement test, 

students may choose between, Math 151 (Statistics), Math 161 (College Algebra), or Math 

171 (Pre Calculus Algebra) as their first college-level mathematics requirement. Upon 

successful completion of this course, they may then choose Math 172 (Pre Calculus 

Trigonometry), Math 271 (Calculus I), or Math 272 (Calculus II) as their second 

mathematics requirement.   

Long-term academic success. For the purpose of this study, long-term academic 

success is defined as obtaining credentials in a given program or transferring to a four-year 

college or university. 

Placement test. For the purpose of this study, a placement test is given to determine if 

a student needs remedial math courses prior to enrolling in college-level math courses. The 
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placement test that is administered is the Computer Adapted Placement Assessment and 

Support Services Test (COMPASS) created by the American College Testing (ACT) 

Program. The COMPASS is untimed and created for individuals with minimal computer 

skills. The test is adaptive; therefore, the content included on the test depends on the 

students’ mathematical capabilities, and ranges from basic to advanced mathematical 

concepts. During the test, students are allowed to use a non-graphic calculator and scrap 

paper.   

Remedial math courses for students seeking vocational and college transfer 

credentials: Math 060 (Essential Math), Math 070 (Introduction to Algebra), and Math 080 

(Intermediate Algebra). These three courses provide the skills necessary to succeed in 

college-level mathematics courses and are mandatory if a student did not transfer in a 

college-level mathematics course or score high enough on their ACT or SAT. The number of 

mandatory remedial math courses a student must take depends on their COMPASS 

placement scores and program of study.  

Short-term academic success. For the purposes of this study, short-term academic 

success is defined as passing all required remedial math courses and the first college-level 

math course with a C or better.  
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Significance of the Study 

 As the demand for an educated work force increases, almost simultaneously with the 

ever-increasing cost of tuition at the four-year university level, more and more individuals 

are choosing to walk through the open doors of their local community college. Once there, 

many discover that they need some form of remediation before they are allowed to take their 

required college-level courses. Since community colleges provide the majority of remedial 

education, they have both a practical and ethical obligation to provide their students with the 

skills necessary to succeed academically. The author posits that the only way to assure 

academic success is through the evaluation of community colleges’ remedial education 

programs. This study is significant at both the macro and micro level. At the macro level, 

additional data will be added to the limited body of existing research on the evaluation of 

remedial education.  At the micro level, research results will provide the faculty and 

administration at Achieve Community College with tangible evidence of the effectiveness of 

their remedial mathematics program. 

 

Limitations of the Study 

 This study is limited by the following: the exclusion of long-term measures of 

success, its inability to generalize outside of Achieve Community College, and the exclusion 

of variations in teaching strategies in the analysis. The researcher chose to exclude long-term 

measures of success such as persistence and graduation rates because that information was 

not collected from the majority of the study participants. This study will only focus on the 
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remedial math program at Achieve Community College. As such, the ability to generalize 

outside this institution will be limited. While acknowledging the threat to external validity, 

some generalizations may be made with schools comparable in size, student demographics, 

and institutional characteristics as Achieve Community College. The exclusion of variations 

in teaching strategies may introduce bias; however, this threat is minimal as research 

indicates that the majority of community college educators employ the skill and drill method 

(Waycaster, 2001).  

 The inability to evaluate students on a term-by-term basis does not pose a significant 

maturation threat because it is reasonable to assume that students who placed into the 

remedial mathematics courses have not acquired the math skills necessary to succeed in their 

first college-level math course through prior life experiences such as high-school, work, etc. 

Therefore, they are unlikely to learn it on their own, without taking the required remedial 

math course. 

 

Delimitations of the Study 

 The delimitations of this study are the exclusion of remedial reading and writing and 

the exclusion of the students who took the ASSET Placement Test. The rational for the 

exclusion of remedial reading and writing from the evaluation is twofold. First, more 

students take remedial math than English, and they are more likely to complete the entire 

remedial math sequence (Bettinger & Long, 2005; Saxon, Sullivan, Boylan, & Forrest, 

2005). Second, there is more variation in reading and writing remediation courses than 

mathematics remediation courses at the community college level. For instance, at Achieve 
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Community College, reading and writing concepts are combined into three remedial English 

courses; whereas, at other institutions, reading and writing remedial concepts are separated 

into three remedial reading and three remedial writing courses. Because more students 

require remedial math, and the remedial math sequence is less varied than the remedial 

reading and writing sequence, the researcher chose to focus exclusively on the effectiveness 

of remedial mathematics.   

 Students who took the ASSET Placement Test during this time were excluded from 

the analysis because this test is in the process of being phased out; and, as a result, very few 

students take the ASSET Test. 

 

Summary 

 Chapter I provided a brief overview of remedial education, explaining why it is 

increasingly becoming a community college issue, and how dire the need for 

methodologically sound evaluations of remedial programs. This chapter also discussed the 

purpose of this study, as well as the research questions, methodology, significance, 

limitations, and delimitations of this study.    

 Chapter II details an in-depth discussion of the relevant literature as it pertains to 

remedial education at the community college level. This discussion includes current 

controversies, placement procedures, teaching techniques, sequence of courses, success in 

subsequent college-level courses, and persistence to graduation or transfer.  

 Chapter III describes the methodology of this study as well as relevant information 

about Achieve Community College.  
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 Chapter IV reports the results of the analysis discussed in chapter three, which 

consisted of descriptive and inferential statistics in the form of frequency distributions, chi-

square analysis, and logistic regression. 

 Chapter V discusses the implications of the results for Achieve Community College. 

It also suggests areas of future research in remedial education evaluation. 
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CHAPTER II 

 

LITERATURE REVIEW 

 

Overview 

 The need for remedial courses in reading, writing, and mathematics has and will 

continue to increase as individuals, regardless of their level of academic preparedness, 

choose to pursue post-secondary education (McCabe, 2000). The increased need for remedial 

education programs has intensified the debates regarding the effectiveness of these programs 

in preparing students to succeed in their college-level courses. This study seeks to contribute 

to the literature by evaluating the effectiveness of developmental mathematics courses at 

Achieve Community College (ACC) through an examination of short-term academic success 

variables. For the purposes of this study, short-term academic success variables are defined 

as passing remedial mathematics courses and the first college-level mathematics course with 

a C or better. To highlight the need for such a study, this chapter will discuss three major 

issues: the debate over who should provide remedial education programs, the effectiveness of 

remedial education, and the need for but lack of rigorous evaluations of remedial education 

programs at the community college level. 

 

Providing Remedial Education 

 The practice of remediating college students in various subjects is not new  

(Merisotis & Phipps, 2000). Students at Harvard received tutoring in Greek and Latin in the 

17
th

 Century, and the University of Wisconsin established the first formal remedial education 
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program in 1849. What is new is the tremendous increase in the need for remedial education 

brought about by the rapid growth of community colleges in the United States. Prior to this 

growth, post-secondary education was only attainable to those who could afford the tuition. 

However, community colleges, with their open-door admissions policy and substantially 

lower tuition offered the pursuit of a college degree to anyone who wished to obtain one 

(Pierson & Huba, 1997; Weissman, Bulakowski, & Jumisko, 1997). An open-door 

admissions policy means that anyone, regardless of their academic level, has the opportunity 

to learn the skills necessary for him or her to excel in their desired curriculum.  

 Such a noble concept does have its challenges, the most pressing being the provision 

of academic and social resources needed by such a diverse group of students, with remedial 

education at the top of the list (Grubb, 2001). Estimates of the exact number of students 

enrolled in at least one remedial course at the community college level is around 1.2 million 

or approximately half of all community college students (Hodges, 2004; Saxon, Sullivan, 

Boylan, & Forrest, 2005).  

 Due to the magnitude of students in need of remedial courses and the cost, both overt 

and latent, to the state, individual institutions, and students, the primary questions asked 

regarding remedial education courses are: are they effective in preparing students to succeed 

at the post-secondary level; and if so, who should be responsible for teaching them (McCabe, 

2000)? Scholars have debated these questions since the 1950s, and there are strong opinions 

on both sides (Roueche, 1968). Advocates of remedial education at both the community 

college and four-year university levels believe remedial education benefits society; however, 

they disagree on who should shoulder this responsibility.  
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When considering the benefits of remedial education, we need to review its purpose. 

Roueche (1968) discussed the two perspectives on the purpose of remedial education. The 

first perspective is altruistic and focuses on remediation as a way to offer individuals a 

second chance at a college education and all the benefits associated with it. The second 

perspective is pragmatic and focuses on the fact that remedial education keeps lower-

achieving young adults off the streets, out of the workforce, and out of four-year universities. 

Regardless of the perspective taken, those in support of remedial education programs believe 

they are a necessary part of our post-education system at some level. 

 Those in support of relegating all remedial education programs to community 

colleges cite the following reasons: the reluctance of four-year universities to offer remedial 

courses, and the mission and open-door policy of community colleges, which is perceived to 

provide this service at a lower cost (Cohen & Brawer, 1987; McCabe, 2000; Roueche, 1968; 

Shaw, 1997). Four-year universities are becoming more reluctant to offer remedial 

coursework because of fear that remedial education will dilute their standards, tarnish their 

academic image, and demoralize their faculty, since most professors do not earn Ph.Ds to 

teach remedial courses.  

 When considering cost, it is important to note both overt and latent cost (Bahr, 2008; 

Merisotis & Ronald, 2000; Sawyer & Schiel, 2000). Overt costs include instructor salaries, 

tuition, and overhead.  Latent costs include the psychological costs to students and faculty 

that manifest as discouragement in remedial education students and demoralization among 

many college faculty members. Currently, funding for remedial education in most states is 

paid at the continuing education rate, which is lower than the rate for college-level courses. 
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The rationale for less funding is that the content covered in remedial education courses has 

already been taught in high school. This means that remedial education programs have less 

money for instructors, tutors and technology, even though they teach the most at-risk 

population. The current estimated overt cost of remedial education is $1-2 billon dollars, and 

when latent and private costs are included, the price tag escalates to around $17 billion 

annually. 

The literature suggests that it would be cheaper for community colleges to provide 

remedial education programs because adjunct faculty would teach the majority of the courses 

at a lower rate than full-time faculty (Bettinger & Long, 2005; Oudenhoven, 2002; Sawyer & 

Schiel, 2000). In addition, many people feel that community colleges are better equipped to 

educate such a diverse population. As a result, states such as California, New York, and 

North Carolina encourage students to complete their course work at their local community 

college. Other states such as, Arizona, Florida, Montana, South Carolina, and Virginia 

mandate the completion of all remedial courses at community colleges.  

Those who feel remedial education programs should continue at both levels of higher 

education believe that relegating all remedial programs to community colleges will strain 

their resources and create a more tangible academic hierarchy (Jenkins & Boswell, 2002; 

Shaw, 1997). To support this claim they maintain that many of the students who initially 

enroll in a community college aspire to transfer to a four-year university; however, the 

majority of the community college students have a significantly lower chance of continuing 

their education past an associate degree. In addition, since many of the individuals enrolled in 

community college are minorities or have low social economic status, forcing them to take 
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their remedial courses at their local community college places them at a higher risk of never 

entering a four-year university, thus, denying them the ability to earn a bachelor’s degree and 

all of its benefits.  

 

Effectiveness of Remedial Education 

 The effectiveness of remedial education is a hotly contested issue. Those who feel 

remedial education is ineffective cite data showing that 40%-60% of those who enroll in 

remedial courses pass with a D, withdraw, or fail (McCabe, 2000; Roueche, 1968; Shaw, 

1997). Reasons for such low pass rates include: questionable placement procedures: lack of 

communication between teachers and admissions counselors; crowded classes; overworked, 

under-trained, and/or unenthusiastic instructors; irrelevant course outlines; vague objectives; 

and highly subjective grading.  

 Those who feel remedial education is effective cite research indicating that students 

who take and pass remedial courses fare better than their peers who need remedial education 

but fail to take it. Roueche, Kirk, and Wade (1972) conducted one such study, which 

examined the effects of innovative remedial programs in terms of student academic 

performance and persistence, using student demographic data, GPA, and length of time 

enrolled at school as their variables. The results of this study showed that students who took 

remedial courses preformed better academically and persisted in school longer than students 

who needed remediation and did not receive it. A follow-up evaluation by Roueche and Kirk 

(1973), which included more schools and student satisfaction as a variable yielded similar 

results. 



 19 

 McCabe (2000) conducted a longitudinal study, tracking students at 25 community 

colleges who enrolled in remedial education courses in the 1990s. A total of 1,520 students 

were randomly selected, and 71% were study participants. The results of this study were 

similar to earlier studies in passing rates for students: 43% remediated successfully, of those 

who remediated 67% earned an associate degree or higher; and 98% of the participants were 

employed.  

 Unfortunately, the effectiveness of remedial education has not yet been definitively 

proven, as both advocates and those opposed to remedial education lack valid and reliable 

evidence to empirically support their position on this issue. This type of evidence comes 

from rigorous evaluations of remedial programs, and such data is scarce. The following 

section will discuss the need for evaluations in remedial education, challenges in conducting 

evaluations, and the techniques required to conduct effective evaluations. 

 

Evaluating Remedial Education 

 In their discussion of the progression of community colleges over the past fifty years, 

Deegan and Tillery (1987), noted seven major areas in which community colleges would 

have to improve as they approached the 21
st
 Century. Paramount on their list was the need to 

increase remedial education program evaluation across the community college system. 

Weissman, Bulakowski, and Jumisko (1997) also stress the importance of remedial program 

evaluations as they are essential in determining which programs are meeting their goals, if 

current remedial education policies facilitate success, and if students are actually succeeding 

in remedial education programs. The demand for this type of data will only increase as the 
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accountability requirements at the local, state, and federal levels continue to rise (Saxon, 

Sullivan, Boylan, & Forrest, 2005; Seybert, 2002).  

In spite of the need for such data, many community colleges still do not evaluate their 

remedial education programs.  In 1990, 14% of community colleges conducted evaluations of 

their remedial programs; by 2004, this number had increased to just 58% (Saxon, et al, 2005; 

Seybert, 2002). Although the process of engaging in quality evaluations may prove daunting, 

more colleges must conduct such evaluations if system-wide improvements are to ever occur. 

The following section will discuss how community colleges can overcome their hesitation 

and engage in effective remedial education evaluation.  

The first step in this process is to be aware of the challenges this type of research may 

present. These challenges are categorized as follows: lack of clarity in definition/purpose, a 

transient population, and data collection/analysis concerns (Mundhenk, 2004). A clear 

purpose and the ability to define college-readiness are important in remedial education 

evaluation because they provide a framework for evaluators to use when determining 

program effectiveness. The transient nature of community college students makes it very 

difficult to establish baseline date for comparison. Unlike four-year colleges and universities 

that employ the cohort method, students at community colleges enroll and withdraw more 

often than their four-year university peers. One reason for this is because the goal of many 

community college students is not the completion of a degree, but rather the completion of a 

specific course or a series of courses that will provide them with the skills or credentials to 

re-enter or advance in the workforce more quickly (McCabe, 2000).  
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The last major challenge deals with data collection/analysis issues. Collecting data for 

evaluations are difficult for the above reasons and also because many faculty members lack 

the time or interest to engage in data collection (Levin & Calcagno, 2008). Data analysis 

issues manifest in the difficulty involved in establishing a causal relationship between 

remediation and educational attainment and flawed comparisons (those who need 

remediation against those who do not need remediation; those who complete their remedial 

courses against those who do not complete their remedial courses). If we simply compare the 

performances of remedial students to non-remedial students in terms of educational 

outcomes, the remedial group will perform worse due to pre-college differences rather than 

the program itself. We should only compare remedial and non-remedial students who 

actually share similar backgrounds and academic preparedness, because the effects of an 

intervention can be attributed to the program rather than pre-college differences. It is 

inappropriate to compare students who remediate successfully against those who do not 

because this type of comparison does not take into account the discouragement effect.  

In light of the above-mentioned challenges associated with remedial education 

evaluations, it is not surprising that only 58% of community colleges conduct evaluations and 

of those, many are seriously flawed (Bailey & Alfonso, 2005; Levin & Calcagno, 2008). In 

an effort to address these concerns, researchers have focused on the following core 

commonalities of remedial education as measures for evaluation and comparison: remedial 

education leadership styles, placement testing, course sequencing, and teaching strategies.     
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Leadership. 

 Administrators have a tremendous impact on the effectiveness of remedial education 

programs because they determine the level of commitment, resources, and structure of 

remedial education programs (McCabe, 2000; Roueche, 1968; Roueche, Kirk, & Wade, 

1972).  Shaw (1997) identified three models of remedial education leadership: meritocratic, 

inclusionary, and nondescript. The meritocratic style was standards-based with high levels of 

student accountability and a commitment to those students who proved themselves 

academically. The inclusionary style was also standards-based with high levels of student 

accountability; however, these institutions were committed to the success of all students. The 

final model was nondescript, which was a combination of student ability and motivation 

coupled with support services with no clear commitment to student success. The results of 

this study indicate that only the first two models were conducive to the academic success of 

students. 

 When an administration lacks commitment to the success of remedial education 

programs, it usually succumbs to the pressures of access over student success (Perin, 2006). 

The decision to choose access over success manifests itself by the lack of remedial education 

policies as follows: using subjective rather than objective placement measures; overriding 

placement mandates; disregarding the need for placement test; and using low cut-scores. All 

of these practices increase student enrollment but do not create an environment in which 

learning is the focus.  

Practices that show a commitment to student success include: mandatory placement 

testing; high cut-scores; successful completion of standardized tests before passing remedial 
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courses; and successful completion of remedial prerequisites for college courses (Perin, 

2006).  Although the end result of such policies may be that fewer students actually complete 

the program, these institutions are confident that those who do matriculate have mastered the 

content and are prepared for their subsequent college-level courses.  

Placement testing. 

 The use of a placement test independent of, or in conjunction with, other criteria has 

been a long-standing yet questionable practice in determining course placement for students 

(Cohen & Brawer, 1987; McCabe, 2000; Roueche, 1968). Placement testing is a questionable 

practice because historically, students and faculty ignored the results and recommendations 

of the placement test, and students were allowed to enroll in whatever courses they wanted to 

take. This practice led to high levels of student failure and dropouts as students were ill 

prepared for the rigors of these college courses. In an effort to correct this, many schools 

have shifted to mandatory placement (Gerlaugh, Thompson, Boylan & Davis, 2007).  

 Mandatory placement differs from voluntary placement in the sense that students 

must take the courses they place into without exception (Akst & Hirsch, 1991; Parker, 2005; 

Weissman, Silk, & Bulakowski, 1997). Research indicates that colleges with mandatory 

placement have higher rates of student success than schools with voluntary placement and 

that it positively affects student retention. In a study conducted at the College of Lake County 

in Chicago, 1,226 students who did not need remedial courses were compared to 239 students 

who needed and took remedial courses and 179 students who needed but refused to take 

remedial courses. The academic progress of students who remediated was comparable to the 

students who did not need remedial courses in their college-level courses; however, the 
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academic progress of students in need of remediation, but who opted out, was lower than the 

students who did not need remedial education.  Parker (2005) examined the relationship 

between student retention at Clarion University and student success in mathematics and 

found that the higher the math scores on the placement test, the more likely students were to 

remain in school and progress towards graduation  

Course sequencing. 

 In the early days of remedial education programs, best practice approaches dictated 

that students taking remedial courses should complete all their remedial courses prior to 

enrolling in any college-level course (Roueche, 1968; Roueche, Kirk, Wade, 1972;  

Roueche & Kirk, 1973). These practices were abandoned by many community colleges due 

to allegations of racial and social tracking and the desire to increase enrollment and retention. 

This was actually a progressive move because according to the literature, taking remedial 

courses and college-level courses concurrently lends itself to student success (McCabe, 

2000). Students find the material relevant and are motivated to succeed in all of their classes 

because they are actually taking courses in their curriculum. The caveat here is that students 

are only able to take college-level courses for which they do not need any pre-requisites. 

Student who placed into remedial math would not be permitted to take a calculus class; 

however, they would be able to take an automotive course or any course in their curriculum 

that did not require a college-level math.   
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Teaching strategies. 

Historically, remedial education courses were lecture based because they were taught 

as watered-down versions of college-level courses (Roueche & Kirk, 1973). Although this 

manner of teaching has been found to be ineffective for most remedial students, it remains 

one of the most popular teaching methods (Waycaster, 2001). Another common and slightly 

more effective teaching method is the skill and drill technique used in high school. This 

focuses on mastering fundamentals through repetition and frequent testing (Gerlaugh, 

Thompson, Boylan & Davis, 2007; Grubb, 2001). Research indicates that student-centered 

teaching and learning communities are the most effective teaching strategies (McCabe, 

2000). Student-centered teaching involves instructors creating their course content around the 

interests of their students. Learning communities pair remedial courses with college-level 

courses and allow students to take them concurrently. Students in learning communities tend 

to do better than students in the traditional skill and drill courses, because they are interested 

in the material and it allows them to progress in a cohort, which provides them with peer 

support networks.  

Types of remedial education evaluations.  

The commonalities listed above provide researchers with specific areas of focus for 

remedial education program evaluation and can be categorized as either short or long-term 

goals (Barh, 2007; Grubb, 2001; Levin & Calcagno, 2008; Roueche, 1968). Short-term goal 

evaluations consist of program-level evaluations and provide data on an individual course, 

instructor, completion rates, and related college-level courses. Long-term evaluations consist 

of institutional level evaluations which examine the overall effectiveness of the program. 
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Weissman, Bulakowski, and Jumisko (1997) outlined the following questions and 

variables to determine the effectiveness of a remedial education program. This approach 

includes both short-term and long-term goals:  

a. Do students complete remedial education successfully (examine students who 

make a C or better, if possible)? 

b. Do students move from remedial education to college-level courses? 

c.  Are students who have taken remedial courses completing college-level courses 

successfully? 

d. Are students persisting in pursuing their academic goals? 

Ways to evaluate this include examining the following variables: 

a. Retention; 

b. the ratio of credit hours earned to those attempted; 

c. GPA; 

d. comparison of academic progress of remedial and college-ready students; and 

e. comparison of those who complete remedial courses and those who do not. 

Short-term goal evaluations are interested in student success in their remedial courses 

and subsequent college-level courses (Grubb, 2001; Levin & Calcagno, 2008). Student 

success can be measured using post-test scores and through the completion of remedial 

sequences (Baily, Jeong, & Cho, 2008; Sawyer & Schiel, 2000). When using post-testing as a 

measure of growth, the researcher subtracts each student’s pre-test score from their post-test 

score, and the resulting score shows the amount of growth that occurred. Post-testing would 

not be a way to determine causation, only association.  Hodges (2004) conducted a study that 

examined the effectiveness of post-testing at a community college in Georgia. The initial 

results were dismal, with a passing rate of 37% in developmental English and 51% in 
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developmental math. However, after instituting policy revisions that included the option to 

re-test, tutoring, and the ability to choose between a timed or untimed test, the pass rate 

increased to over 85% in both math and English.   

Baily, Jeong, and Cho (2008) examined student success in a remedial course 

sequence rather than in an individual class. The data used for this study came from the 

Achieving the Dream: Community Colleges Count initiative. There were over 250,000 

students from 57 colleges in seven states.  The results of this study showed that one-third to 

two fifths of students completed their entire remedial course sequence if they took two or 

fewer courses; however, only one fifth or less of the students who needed three or more 

remedial courses completed the sequence. This data also showed that many of the students 

who dropped out of their remedial courses often dropped/stopped out of school. Over half of 

the students who placed into remedial education and who did not enroll in the course, did not 

earn college-level credit in any subject in a subsequent semester within three years; 

conversely, over half of the students who completed their developmental sequence passed 

their first college-level course. 

Long-term goal evaluations are interested in student variables such as student GPA, 

retention, and graduation/transfer rates. Although many researchers support the use of long-

term goal evaluation in remedial education, the practice does have its critics who feel that 

retention/persistence measures place those in remedial courses at a disadvantage because 

many students are not interested in degree attainment and those that are will take longer to 

complete their courses (McCabe, 2000; Pierson & Huba, 1997). Pierson and Huba (1997) 

conducted a long-term goal evaluation of remedial education programs using 314 community 
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colleges. Students were placed into three groups: those exempt from remedial courses; those 

who completed all their remedial courses; and those who completed some of their remedial 

courses. The results of the study showed no significant difference between the three groups 

in degree total credits earned, retention to the second year, goal attainment, or degree earned.     

This led them to suggest that persistence to graduation/transfer may not be a key 

indicator of success or failure in an evaluation of remedial courses because many community 

college students are not necessarily concerned with graduating or transferring, but rather 

gaining more knowledge or a specific skill to increase their employment marketability 

(Pierson & Huba, 1997). 

 Other researchers feel that long-term evaluation measures have merit because there is 

an association between remedial education and retention (Bettinger & Long, 2006). Bettinger 

and Long (2006) conducted a longitudinal study that tracked freshmen entering public 

colleges in Ohio over a six-year time span beginning in the Fall of 1998 to evaluate the 

impact of remediation on college performance and persistence to graduation or university 

transfer.  The students in the study were either required to take remedial courses or were on 

the cusp of needing them. The results of the study indicate that marginal students who took 

remedial English were 15.2% less likely to drop out of school than similar students. Those 

who took remedial math were 13.9% less likely to drop out and 1.5 times more likely to 

graduate than otherwise similar students who did not take remedial math. 

 A similar study tested the “efficacy of remedial math programs in community 

colleges by comparing the long-term academic outcomes of students who remediate 

successfully in mathematics to those of students who achieved college-level math skills 



 29 

without the need for remedial assistance” (Bahr, 2008). The author used credential attainment 

and transfer to 4-year institutions as long-term academic measures and tracked the entire 

population of first-time college freshmen who began college in the Fall of 1995 at any of the 

107 semester-system community colleges in California (n=85,894) over a six-year period. 

The results of the study indicated that students who remediate successfully experience 

outcomes equal to those who did not require remediation. 

 Regardless of the type of evaluation conducted, demographic variables in the form of 

race, gender, social economic status, enrollment status, age, and prior level of education are 

standard variables included in both short-term and long-term evaluations as some of these 

variables are used as control measures (Roueche, 1968; McCabe, 2000; Baily, Jeong, & Cho, 

2010). 

Research designs. 

 Once one recognizes the challenges associated with remedial education evaluation, 

and identifies the proper variables to include in the analysis, the last step is to determine 

which of the following three research methods to employ: experimental, quasi-experimental, 

or non-experimental (Levin & Calcagno, 2008). Experimental designs are rare, costly, and in 

some instances, unethical. Positive outcomes associated with experimental designs include 

enhanced internal validity and randomization; the primary negative outcome is reduced 

external validity. Experimental designs are usually employed during the evaluation of 

learning communities.  An example of an experimental design was the evaluation of learning 

communities at Kingsborough Community College as part of the Opening Doors 

Demonstration. In this study, first-semester freshmen who meet study criteria were randomly 
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assigned to either the control group (standard course) or the experimental group (learning 

community). Initial findings indicated that the students in the learning communities pass 

remedial courses at a higher rate and earned more course credits after one year than those in 

standard remedial courses.   

The quasi-experimental design lacks the randomization of experiments but is more 

realistic in higher education evaluation (Levin & Calcagno, 2008). Examples of quasi-

experimental designs in remedial education are: regression-discontinuity, interrupted time-

series, and matched cohort design. Regression-discontinuity studies take advantage of 

community colleges’ use of placement tests to determine student placement into remedial or 

college-level courses. They usually compare students just below and above the cut-off scores. 

This provides researchers with a similar group of students to compare when examining the 

effects of remedial education. An evaluation using this research design was conducted with 

community colleges in Florida. The researchers found that students who took remedial 

courses were more likely to enroll the following semester; however, there were no significant 

differences between the two groups when examining pass rate in the first college-level 

course, completion rates, or transfer rates. 

Finally, the non-experimental design is the weakest of the three because it lacks the 

randomization of experiments or the control measures of quasi-experiments (Levin & 

Calcagno, 2008); rather statistical techniques are used to try and select comparison groups 

based on specific demographic differences. 
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 In spite of its limitations, quality evaluations are possible using a non-experimental design. 

One such study was conducted in 2006, using NELS data from 1988. Using propensity score 

matching and student demographics, the researchers found that students who remediated 

fared better academically than those who did not.   

 

Summary 

Given the challenges associated with evaluating remedial education programs, it is 

not surprising that the verdict is still out regarding their effectiveness. Some studies show 

that students who enroll in remedial courses graduate at a lower rate than those who do not 

need developmental courses, although others suggest that students, who successfully 

remediate, graduate at the same rate as those who do not need remedial courses (Bailey and 

Alfonso, 2005; Schwartz & Jenkins, 2007). Although disagreements persist regarding the 

level of effectiveness of remedial education, researchers agree that if remedial education 

programs are to be successful they must have the following components: a clear purpose, 

strong leadership, accurate mandatory placement, student-centered teaching, academic 

support, and meaningful course sequencing. The following study will contribute to the 

literature by evaluating the effectiveness of remedial education on the short-term academic 

success of students at Achieve Community College.  
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CHAPTER III 

METHODOLOGY 

 

Overview 

 

The purpose of this study is to contribute to the literature on the effectiveness of 

remedial education at the community college level through an examination of the short-term 

academic success of students who placed into remedial mathematic courses(s) at Achieve 

Community College. For the purposes of this study, short-term academic success is defined 

as passing all required remedial mathematics course(s) and the first college-level 

mathematics course in their program of study with a C or better. 

 The college-level mathematics requirements for students pursuing vocational 

credentials such as an associate degree, diploma, or certificate differ from those seeking 

college transfer credentials in the form of an Associate in Arts, an Associate in Science, or a 

Transfer Core Diploma. Students pursuing vocational credentials are only required to take 

one college-level math course, Math 115 Mathematical Models. Students pursuing college 

transfer credentials are required to take two college-level math courses. If they are in the 

Associate of Arts or General Education program, they may take Math 140 as their first 

college-level math course. Math 140 is the equivalent of an intermediate college algebra 

course. They may then choose from Math 151 (Statistics), Math 161 (College Algebra), or 

Math 171 (Pre Calculus Algebra) as their second math course. Students in the Associate of 

Science program are also required to take two college-level mathematics courses; however, 

Math 140 is not an option for those students as it is the equivalent of an intermediate college 
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algebra course. These students must choose either Math 151 (Statistics), Math 161 (College 

Algebra), or Math 171 (Pre Calculus Algebra), as their first college-level mathematics course 

and Math 172 (Pre Calculus Trigonometry), Math 271 (Calculus I), or Math 272 (Calculus II) 

as their second college-level math course. 

 If students do not score high enough on their placement test to enroll in their first 

college-level mathematics course, they must take either one or all of the following pre-

requisite math courses: Math 060 (Essential Mathematics), Math 070, (Beginning Algebra) 

and/or Math 080 (Intermediate Algebra). Given the different mathematics requirements for 

students pursuing vocational degrees and those pursuing college transfer degrees, the groups 

will not be analyzed separately due to the small sample size of this study. This is not 

problematic as the placement test requirement of a COMPASS Algebra score of 34 is the 

same for placement into the first college math course for both vocational and college-transfer 

Associate of Arts or General Education students. The majority of the students in the college-

transfer program at ACC are in the Associate of Arts program; therefore, the level of 

comprehension necessary to complete the first college-level mathematics course is the same 

for both sets of students. 
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Research Questions 

 

 1. Are underprepared students completing remedial mathematics courses at Achieve 

Community College? 

1b.What is the association between success in remedial mathematics and race, gender, 

social economic status, age, or highest level of educational attainment prior to 

enrollment in community college?   

2a. Are underprepared students who complete their remedial mathematics 

requirement(s) passing their first required college-level mathematics course? 

2b. Does success in the first college-level mathematics course vary by race, gender, 

social economic status, highest level of educational attainment prior to community 

college enrollment, age, or type of first college-level math attempted?  

 

Research Design 

  

 This study uses the non-equivalent group quasi-experimental design to answer the 

research questions. This is the most appropriate design because it allows for pretest-

posttest comparisons of a group after the administration of an intervention (Trochim, 

2006). For the purposes of this study, placement test scores serve as the pre-test measure; 

students’ grades in their first college-level mathematics course serve as the post-test 

measure; and remedial mathematics course(s) serve as the intervention.   

As a result, this research design allows the researcher to evaluate the effectiveness of 

remedial mathematics courses on the success of underprepared students in their first 

college-level mathematics course. 
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Population 

The population of this study consists of all the students who were required to take the 

mathematics portion of the Computer Adapted Placement, Assessment, & Support Services 

Test (COMPASS) at Achieve Community College between Fall 2004-Summer 2006 (North 

Carolina Community College System [NCCCS], 2009).  

The placement test determines if an incoming student needs to take prerequisite 

courses in math and English prior to their enrollment in college-level math and English at 

any community college in North Carolina (North Carolina Community College System 

[NCCCS], 2009). The placement test is mandatory for students who have not taken a college-

level mathematics course at another institution or who did not place into college-level 

mathematics based on their ACT or Scholastic Aptitude Test scores, which is the majority of 

community college students. The North Carolina Community College System sanctions the 

use of the ACCUPLACER, COMPASS, and ASSET for placement purposes. Achieve 

Community College (ACC) uses both the COMPASS and the ASSET. Both tests determine 

student competencies in math and English. The differences between the two are that the 

ASSET is a timed paper and pencil test, while the COMPASS is an adaptive computer-based 

test without a time limit.  

The COMPASS Test is the pre-test measure for this study because the majority of the 

students enrolling at ACC take the COMPASS Test due to the phasing out of the ASSET 

Test.  
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The mathematics portion of the COMPASS Test has two sections: Pre-Algebra and 

Algebra. Students who score below a 34 on the algebra section of their placement test are 

required to take a remedial mathematics course, which will place them in the sample group of 

this study. Those who place at or above 34 on the algebra section are exempt from remedial 

mathematics courses and are able to take college-level math courses, unless they are in the 

Associate of Science program. A COMPASS algebra score of a 34 places students in the 

Associate of Science program into MATH 080 (Intermediate Algebra).  

Students were required to take the mathematics portion of the COMPASS Placement 

Test if their Scholastic Aptitude Test math score was below a 450, their ACT Composite 

Score was below a 21, or they did not transfer in a college-level mathematics course from an 

accredited, semester-based two or four year college or university. Based on their COMPASS 

scores, students are enrolled in either their first college-level math course or one of the 

following remedial courses: Math 060 (Essential Mathematics), Math 070 (Introduction to 

Algebra), or Math 080 (Intermediate Algebra), depending on their actual score and program 

of study.  

Research question one considers all of the students who placed into a remedial math 

course between the Fall of 2004-Summer 2006, regardless of whether or not they 

successfully passed the course(s). Due to the evaluative component of question two, only 

students who have successfully passed their remedial course(s) with a C or better and 

attempted their first college-level mathematics course will be included in the analysis. This 

study has a total of (N = 1892), with (n = 1650) students attempting their first remedial class, 
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(n = 423) attempting their second remedial math course, and (n = 197) completing all their 

remedial math requirements and attempting their first college-level math course.  

Table 1 provides the demographics for the total population of this study. The majority 

of the students are traditional aged (53.9%), White (60.2%), female (67%), have a 12
th

 grade 

education or less (96.5%), and receive financial aid (60.1%).  
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Table 1 

Frequency Distributions of the Total Population by Age, Race, Gender, Highest Level of 

Education, and Financial Aid Status 

 

 

Achieve Community College is located in Central North Carolina and is considered 

rural. It is one of the 58 institutions within the North Carolina Community College System. 

The school offers a wide variety of non-college transfer Associate degrees, diplomas, and 

 

Independent Variable 

 

f 

 

%  

 

Age   

      Traditional   

      (24≤) 

1020 53.9 

     Non-   

     traditional     

     (25≥) 

871 46.1 

Race   

      Black 538 28.4 

      White 1139 60.2 

      Hispanic 59 3.1 

     American    

     Indian 

14 0.7 

     Other 114 6.0 

     Asian/Pacific   

     Islander                                

28 1.5 

Gender   

  Male 625 33.0 

  Female 1267 67.0 

Highest Level of Education    

  Grade 12 or  

   less 

1743 96.5 

  Any Post- 

  Secondary         

  Education  

 

 

64 

 

 

3.5 

Financial Aid Status    

   Receives Aid 1138 60.1 

   Does Not     

   Receive 

   Aid 

754 39.9 
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certificates. It also offers an Associate in Arts and Science for those interested in transferring 

to a four-year college or university. The majority of its students are white (67%), women 

(65%), age 24 or under (56%), attend school part-time (69%), and do not receive financial 

aid (52%) (Integrated Postsecondary Education Data System [IPEDS], 2009). The primary 

difference between the total population of ACC and the population of this study is that the 

majority of students in the study receive financial aid; whereas, the majority of students 

attending ACC do not receive financial aid. 

 

Data Collection 

For this quasi-experimental research study, data will be collected with the assistance 

of the Institutional Research Office at Achieve Community College. Data will be collected 

on students who took the COMPASS Placement Test between the Fall of 2004 and the 

Summer of 2006.  The following information will be collected for each of the 1,892 students: 

race, age, gender, highest level of education, financial aid status, placement test scores, 

grades for all mathematics courses attempted, and credential attainment, when applicable.  

For the purposes of this study, the race/ethnicity categories of which students self-

identified were: African American, White, Hispanic, American Indian, Pacific 

Islander/Asian, and Other. Age was defined as either 24 or younger (traditional) or 25 and 

older (non-traditional). Social economic status was operationalized as whether or not  a 

student received financial aid. Highest level of education prior to community college 

enrollment was sorted into two classifications: Grade 12 education or less or any form of 

post-secondary education.  
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Data Analysis 

 The data analysis for this quasi-experimental study consisted of descriptive and 

inferential statistics. The descriptive statistics showed the total number of students who 

placed into remedial and/or college-level mathematics courses and the grades earned in these 

courses. The inferential statistics consisted of logistic regression.  

 Logistic regression was used to answer research question two. Logistic regression 

was the most appropriate method of analysis because it is used when there is a single, 

dichotomous dependent variable and multiple independent variable(s) with various levels of 

measurement (Agresti & Finlay, 2009; Hair, Black, Babin, Anderson, & Tatham, 2006).  

Several of the basic assumptions of logistic regression are as follows (Garson, 2009): 

 a) Single, dichotomous, dependent variable. Each research question has one 

dependent variable; success in the remedial math class(s) and success in first college-level 

mathematics course. This variable is dichotomous and coded as 0 = fail and 1 = pass. 

 b) Meaningful coding. In logistic regression, the dependent class of interest must be 

coded as 1, along with its expected correlates to assure positive correlation. In both 

questions, the class of greatest interest is pass; therefore, it will be coded as 1. 

 c) Proper specification of the model. In logistic regression, all relevant variables must 

be included in the model. In an effort to determine the relevance of each variable, both 

simple and multiple logistic regressions will be run for each independent variable in question 

two. The results of the simple and multiple regressions will be compared to determine the 
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relevance of each independent variable (race, age, gender, social economic status, and 

highest level of education prior to enrollment in community college).  

 d) Absence of outliers-The original dataset had a total n = 2083; however, 191 

students were removed because they were outliers, and outliers need to be removed or 

examined separately when conducting logistic regression analysis. For the purposes of this 

study, a case was considered an outlier for one of the following reasons: the student scored 

below a 34 on the COMPASS Algebra section of the test, but was allowed to take college-

level math without taking the required remedial mathematics course or he/she scored a 34 or 

above on the COMPASS algebra section, but chose to take a remedial math course rather 

than the appropriate college-level math course. 

 f). Large sample size-The best practice approach for logistic regression is to have a 

minimum of 10 cases per variable. Research question one has 1650 students, and research 

question two has 197 students. 

Hypotheses. 

 The null hypotheses for the research questions are presented below. This study used 

logistic regression to test the hypotheses and used a 0.05 level of significance.  

Research questions.   

 

 1. Are underprepared students completing remedial mathematics courses at Achieve 

Community College, and what is the association between success in remedial 

mathematics and race, gender, social economic status, age, or highest level of 

educational attainment prior to enrollment in community college?   
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2. Are underprepared students who complete their remedial mathematics 

requirement(s) passing their first required college-level mathematics course, and does 

success in the first college-level mathematics course vary by race, gender, social 

economic status, highest level of educational attainment prior to community college 

enrollment, age, or type of first college-level math attempted?  

 

Null hypotheses. 

H1.  There is no relationship between remedial mathematics course completion and 

race, gender, social economic status, age, or highest level of educational attainment 

prior to enrollment in community college at Achieve Community College.  

 

H2. There is no relationship between the completion of remedial mathematics courses 

and student success in their first college-level mathematics course at Achieve 

Community College when controlling for race, gender, social economic status, age, 

and highest level of educational attainment prior to enrollment in community college. 

 

Summary 

 The purpose of this study was  to contribute to the literature on the effectiveness of 

remedial education at the community-college level through the examination of the short-term 

academic success of students who placed into and passed their remedial mathematics 

requirement at Achieve Community College.  
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Using logistic regression, the researcher  attempted to determine the extent of remedial 

mathematics courses on student success in their first college-level mathematics course.   

Chapter IV presents the results of the analysis discussed in this chapter. Chapter V discusses 

these findings and suggests practical means of implementation for Achieve Community 

College as well as recommendations for future remedial education research. 
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CHAPTER IV 

FINDINGS 

 

Overview 

 The first three chapters of this study established its purpose, emphasized its need, and 

outlined the methodology the researcher would use to conduct the study. The purpose of this 

study was to evaluate the effectiveness of remedial mathematics courses at the community 

college level through an examination of short-term academic success variables. For the 

purposes of this study, short-term academic success is defined as passing all required 

remedial math course(s) and the first college-level math course with a C or better. This study 

attempted to answer the following research questions: 

 1. Are underprepared students completing remedial mathematics courses at Achieve 

Community College? 

1b.What is the association between success in remedial mathematics and race, gender, 

social economic status, age, or highest level of educational attainment prior to 

enrollment in community college?   

2a. Are underprepared students who complete their remedial mathematics 

requirement(s) passing their first required college-level mathematics course? 

2b. Does success in the first college-level mathematics course vary by race, gender, 

social economic status, highest level of educational attainment prior to community 

college enrollment, age, or type of first college-level math attempted?  
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This chapter presents the results of the data analyses discussed in chapter three. It 

begins with a presentation of the descriptive and inferential statistics for research question 

one, followed by the descriptive and inferential statistics for research question two. This 

chapter concludes with a summary of the major finding derived from the analyses.  

 

Research Question I  

Descriptive statistics. 

The population of this study consisted of all the students (N = 1,892) who were 

required to take the mathematics portion of the Computer Adapted Placement, Assessment, 

& Support Services Test (COMPASS) at Achieve Community College between Fall 2004-

Summer 2006. Table 2 presents the descriptive statistics for the independent variables for the 

entire population, students who attempted their first remedial math course, and those who 

attempted a second remedial math course.  
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Table 2  

Frequency Distribution and Percent of Students in the First and Second Remedial Math Courses by 

Age, Race, Gender, Highest Level of Education, and Financial Aid Status 

 

Independent 

Variable 

f 

1
st
 

Remedial Math 

 

% 

f 

2
nd

 

Remedial Math 

 

% 

Age     

Traditional 

(24≤) 

833 50.5 187 44.3 

Non- 

traditional 

(25≥) 

816 49.5 235 55.7 

Race     

Black 505 30.6 151 35.7 

White 962 58.3 227 53.7 

Hispanic 46 2.8 13 3.1 

American 

Indian 

12 0.7 3 0.7 

Other 103 6.2 23 5.4 

Asian/Pacific 

Islander 

22 1.3 6 1.4 

Gender     

Male 514 31.2 112 26.5 

Female 1136 68.8 311 73.5 

Highest Level of 

Education 

    

Grade 12 or 

less 

1516 96.6 380 95.2 

Any Post- 

Secondary 

Education 

 

 

53 

 

 

3.4 

 

 

19 

 

 

4.8 

Financial Aid 

Status 

    

Receives Aid 1026 62.2 293 69.3 

Does Not 

Receive 

Aid 

624 37.8 130 30.7 
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In this study, 1,650 or (87.2%) of the total population of students who took the 

COMPASS Placement Test attempted their first remedial mathematics course. The majority 

of these students were White (58.3%), female (68.8%), had a 12
th

 grade education or less 

(96.6%), and received financial aid (62.2%). The age range for students attempting at least 

the first remedial math course was divided almost equally, with 50.5% of traditional students 

and 49.5% of the non-traditional students enrolled in the first remedial math course. These 

data revealed that although White students made up the numeric majority of students 

attempting the first remedial math course, Black students and Other students were over-

represented in terms of those who were required to take a remedial math course. 

Although 87.2% of the population attempted their first remedial math course, only 

22.4% attempted their second. The majority of students attempting their second remedial 

math course were 25 or older, White, female, had a 12
th

 grade education or less, and received 

financial aid. These data also revealed that minorities were over-represented in their second 

remedial math course as 28% of Black students, 22% of Hispanics students, and 22% of 

Asian/Pacific Islanders students attempted their second remedial mathematics course, 

compared to only 20% of White students. 

 Table 3 provides an overview of the total population and those who attempted both 

the first and second remedial mathematics course. Table 4 provides a detailed look at the first 

remedial math course attempted and grades earned. 
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Table 3 

 Frequency Distribution and Percentages of Grades Earned in First Remedial Math Course  

1st Remedial Math  

f 

 

% 

f 

Passed 

 

% 

f 

Failed 

 

% 

MATH 060 944 57.2 663 73 281 27 

MATH 070 590 35.8 366 62 224 38 

MATH 080 116 7.0 68 59 48 41 

Total 1650  1097  553  

 

The results of Table 3 answer research question 1 as it illustrates the fact that the 

majority of students (66.5%) who attempted their first remedial math course at ACC passed it 

with a C or better (1,097 of 1,650). The majority of these students attempted MATH 060, 

which is the first of the three remedial mathematics courses offered. The remaining students 

enrolled in MATH 070 or MATH 080.  

 Tables 4-8 examine the bivariate association between success in the first remedial 

math course and each of the independent variables. The researcher also ran bivariate analyses 

among the independent variables in research question one (see Appendix 1). In Table 4, chi-

square was conducted to determine the association between students’ grades in their first 

remedial mathematics course and age. The two variables were grade in the first remedial 

math course with two levels (passed with a C or better or failed or withdrew) and age with 

two levels (traditional or non-traditional).  Grade in first remedial math course and age were 

found to be nonsignificant,  X
2
 (1, N = 1,649) = 1.23, p = .27, Cramer’s V = .03.  
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Table 4  

Chi-Square Results for Grade in First Remedial Math Course and Age   

Grade in 1st 

Remedial Math 

 Traditional Non-Traditional Total 

Failed or 

Withdrew 

Observed 290 263 553 

 Expected 279.4 273.6 553 

 

Passed with a C 

or Better 

 

Observed 

 

543 

 

553 

 

1096 

 Expected 553.6 542.4 1096 

 

Total 

 

 

   

1649 

Alpha .05    

Chi-Square 1.23 

 

   

Degrees of 

Freedom 

1    

p-Value .27    

Cramer’s V .03    

 

  

 In Table 5, chi-square was conducted to determine the association between students’ 

grades in their first remedial mathematics course and race. The two variables were grade in 

first remedial math course with two levels (passed with a C or better or failed or withdrew) 

and race with five levels (Black, White, Hispanic, American Indian/Asian Pacific Islander, 

and Other). Grade in first remedial math course and race were found to be significant, X
2
  

(4, N = 1,650) = 11.36, p = .02, Cramer’s V = .08.  
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Table 5  
Chi-Square Results for Grade in First Remedial Math Course and Race    

 

 

 

In Table 6, chi-square was conducted to determine the association between students’ 

grades in their first remedial mathematics course and gender. The two variables were grade 

in first remedial math course with two levels (passed with a C or better or failed or withdrew) 

and gender with two levels (male and female). Grade in first remedial math course and 

gender were found to be significant,  X
2
 (1, N = 1,650) = 7.76, p = .05, Cramer’s V = .07.  

 

 

 

 

 

Grade in 1st  

Remedial  

Math  

  

 

 

Black 

 

 

 

White 

 

 

 

Hispanic 

American  

Indian 

Asian/Pacific 

Islander 

 

 

 

Other 

 

 

 

Total 

        

Failed or 

Withdrew  

Observed 185 323 10 5 30 553 

 Expected 169.3 322.4 15.4 11.4 34.5 553 

 

Passed with 

a C or 

Better 

 

Observed 

 

320 

 

639 

 

36 

 

29 

 

73 

 

1097 

 Expected 335.7 639.6 30.6 22.6 68.5 1097 

 

Total 

       

1650 

Alpha .05       

Chi-Square 11.36       

Degrees of 

Freedom 

4       

p-Value .02       

Cramer’s V .08       
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Table 6  

Chi-Square Results for Grade in First Remedial Math Course and Gender   

Grade in 1st  

Remedial  

Math  

  

 

Female 

 

 

Male 

 

 

Total 

Failed or 

Withdrew  

Observed 356 197 553 

 Expected 380.7 172.3 553 

 

Passed with a C or 

Better 

 

Observed 780 317 1097 

 Expected 755.3 341.7 1097 

 

Total 

 
  

 

1650 

Alpha .05    

Chi-Square 7.76    

Degrees of 

Freedom 

1    

p-Value .05    

Cramer’s V .07    

 

 

 In Table 7, chi-square was conducted to determine the association between students’ 

grades in their first remedial mathematics course and highest level of education prior to 

enrollment at Achieve Community College. The two variables were grade in first remedial 

math course with two levels (passed with a C or better or failed or withdrew) and prior 

education with two levels (grade 12 or less and any post-secondary education). Grade in first 

remedial math course and prior education were found to be significant, X
2
 (1, N = 1,569) = 

4.27, p = .04, Cramer’s V = .05.  
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Table 7  

Chi-Square Results for Grade in First Remedial Math Course and Highest Level of Education Prior 

to Enrollment at Achieve Community College   

Grade in 1st  

Remedial  

Math  

     Grade 12 or less Any Post-Secondary 

Education 

Total 

Failed or 

Withdrew  

Observed 522 11 533 

 Expected 515 18 533 

Passed with a C 

or Better 

 

Observed 

994 42 1036 

 Expected 1001 35 1036 

Total    1569 

Alpha .05    

Chi-Square 4.27    

Degrees of 

Freedom 

1    

p-Value .04    

Cramer’s V .05    

  

 

In Table 8, chi-square was conducted to determine the association between students’ 

grades in their first remedial mathematics course and social economic status. The two 

variables were grade in first remedial math course with two levels (passed with a C or better 

or failed or withdrew) and social economic status with two levels (receives financial aid or 

does not receive financial aid).  Grade in first remedial math course and social economic 

status were found to be nonsignificant, X
2
 (1, N = 1,650) = .72, p = .40, Cramer’s V = .02.  
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Table 8  

Chi-Square Results for Grade in First Remedial Math Course and Social Economic Status 

Grade in 1st  
Remedial  
Math  

 

 

Receives Financial 

Aid 
Does not Receive 

Financial Aid 
Total 

Failed or 

Withdrew  
Observed 336 217 553 

 Expected 343.9 209.1 553 

 

Passed with a C 

or Better 

 

Observed 
690 407 1097 

 Expected 682.1 414.9 1097 
Total    1650 
Alpha .05    

Chi-Square .72    
Degrees of 

Freedom 
1    

p-Value ..40    
Cramer’s V .02    

 

 Table 9 provides a detailed look at the association between the second remedial math 

course and grades earned. Tables 10-14 examine the bivariate association between success in 

the second remedial math course and each of the independent variables. 

 In Table 9, the total number of students who attempted a second remedial math 

course was 423, with the majority enrolling in MATH 070. The majority of the students in 

MATH 070 passed this course with a C or better; however, almost half of the students 

enrolled in MATH 080 failed or withdrew. 
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Table 9  

Frequency Distribution and Percentages of Grades Earned in the Second Remedial Math Course  

2nd  

Remedial 

Math 

 

 

f 

 

 

%  

 

f 

Passed 

 

 

%   

 

f 

Failed 

 

%  

MATH 070 373 88.2 237 63.5 136 36.5 

MATH 080 50 11.8 30 60.0 20 40.0 

Total 423  267  156  

 

Chi-square was conducted to determine the association between students’ grades in 

their second remedial mathematics course and age. The two variables were grade in second 

remedial math course with two levels (passed with a C or better or failed or withdrew) and 

age with two levels (traditional or non-traditional).  Grade in second remedial math course 

and age were found to be nonsignificant, X
2
 (1, N = 422) = .98 p = .32, Cramer’s V = .05.  
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Table 10  

Chi-Square Results for Grade in Second Remedial Math Course and Age   

Grade in 2nd  
Remedial  
Math  

  

Traditional 

 

Non-Traditional 

 

Total 
Failed or 

Withdrew  
Observed 74 82 156 

 Expected 69.1 86.9 156.0 

 

Passed with a C 

or Better 

 

Observed 
113 153 266 

 Expected 117.9 148.1 266.0 
Total    422 

     
Alpha .05    
Chi-Square .98    
Degrees of 

Freedom 
1    

p-Value .32    
Cramer’s V .05    

 

 

 In Table 11, chi-square was conducted to determine the association between students’ 

grades in their second remedial mathematics course and race. The two variables were grade 

in second remedial math course with two levels (passed with a C or better or failed or 

withdrew) and race with five levels (Black, White, Hispanic, American Indian/Asian/Pacific 

Islander, and Other). Grade in second remedial math course and race were found to be 

nonsignificant, X
2
 (4, N = 423) = 5.2, p = .27, Cramer’s V = .11.  
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Table 11  

Chi-Square Results for Grade in Second Remedial Math Course and Race    

 

 

 In Table 12, chi-square was conducted to determine the association between students’ 

grades in their second remedial mathematics course and gender. The two variables were 

grade in second remedial math course with two levels (passed with a C or better or failed or 

withdrew) and gender with two levels (female and male). Grade in second remedial math 

course and gender were found to be nonsignificant, X
2
 (1, N = 423) = 1.15, p = .28, Cramer’s 

V = .05.  

 

 

 

 

Grade in 2nd  
Remedial  
Math  

 Black White Hispanic American 
Indian 

Asian/Pacific 

Islander 

Other Total 

Failed or 

Withdrew  
Observed 63 78 2 3 10 156 

 Expected 55.7 83.7 4.8 3.3 8.5 156.0 

 
Passed with a 

C or Better 

 
Observed 

 
88 

 
149 

 
11 

 
6 

 
13 

 
267 

 Expected 95.3 143.3 8.2 5.7 14.5 267.0 

 
Total 

 
     423 

Alpha .05       
Chi-Square 5.2       
Degrees of 

Freedom 
4       

p-Value .27       
Cramer’s V .11       
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Table 12  

Chi-Square Results for Grade in Second Remedial Math Course and Gender   

Grade in 2nd  
Remedial  
Math  

  

 
Female 

 

Male 

 

Total 

Failed or 

Withdrew  
Observed 110 46 156 

 Expected 114.7 41.3 156 

Passed with a C 

or Better 
Observed 201 66 267 

 Expected 196.3 70.7 267 

Total    423 

Alpha .05    
Chi-Square 1.15    
Degrees of 

Freedom 
1    

p-Value .28    
Cramer’s V .05    

 

 

  In Table 13, chi-square was conducted to determine the association between 

students’ grades in their second remedial mathematics course and highest level of education 

prior to enrollment at Achieve Community College. The two variables were grade in second 

remedial math course with two levels (passed with a C or better or failed or withdrew) and 

prior education with two levels (grade 12 or less and any post-secondary education). Grade in 

second remedial math course and prior education were found to be nonsignificant, X
2
  

(1, N = 399) = 1.17, p = .28, Cramer’s V = .05.  
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Table 13  

Chi-Square Results for Grade in Second Remedial Math Course and Highest Level of 

Education Prior to Enrollment at Achieve Community College   

Grade in 2nd 
Remedial  
Math  

  
Grade 12 or 

Less 

 
Any Post-Secondary 

Education 

 

Total 
Failed or 

Withdrew  
Observed 147 5 152 

 Expected 144.8 7.2 152 

Passed with a C 

or Better 
Observed 

233 14 247 

 Expected 235.2 11.8 247 
Total    399 
Alpha .05    
Chi-Square 1.17    
Degrees of 

Freedom 
1    

p-Value .28    
Cramer’s V .05    

 

 

 In Table 14, chi-square was conducted to determine the association between 

students’ grades in their second remedial mathematics course and social economic status. 

The two variables were grade in second remedial math course with two levels (passed with a 

C or better or failed or withdrew) and social economic status with two levels (receives 

financial aid or does not receive financial aid). Grade in second remedial math course and 

social economic status were found to be nonsignificant, X
2
 (1, N = 423) = 3.01 p = .08, 

Cramer’s V = .08.  
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Table 14 

Chi-Square Results for Grade in Second Remedial Math Course and Social Economic Status 

Grade in 2nd  
Remedial  
Math  

 Receives Financial Aid Does not Receive Financial 

Aid 

 

Total 

Failed or 

Withdrew  
Observed 

116 40 156 

 Expected 108.1 47.9 156.0 
Passed with a C 

or Better 
Observed 

177 90 267 

 Expected 184.9 82.1 267 
Total    423 
Alpha .05    
Chi-Square 3.01    
Degrees of 

Freedom 
1    

p-Value .08    
Cramer’s V .08    

 

 

 

Research Question I  

Inferential statistics. 

 Prior to engaging in inferential statistics, the researcher tested the independent 

variables for multicollinearity. Multicollinearity is the amount of correlation between 

variables (Menard, 2002). High levels of multicollinearity among independent variables may 

be problematic if one is interested in developing causal models as it usually results in 

extremely high coefficients. However, high levels of correlation are not problematic when 

logistic regression is used for predictive purposes, as is the case with this study (Menard, 

2002). 
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 The researcher used chi-square analysis to test for multicollinearity among the 

independent variables. The results of the chi-square analysis are found in Appendix 2. The 

results indicate that the independent variables in research question 1 are highly correlated; 

however, the Cramer’s V for these variables shows that the strength of this association is 

weak, as they all have an effect size of  <.30. 

 In addition to conducting a chi-square analysis of the independent variables, the 

researcher also removed variables from the equation that seemed highly correlated. In this 

study, the two variables that seemed highly correlated were age and highest level of 

education prior to community college enrollment because the majority of students were of 

traditional age and the majority of students had a 12
th

 grade education or less. The original 

logistic regression model for research question one contained both variables, with gender 

being the only significant variable found for those who attempted their first remedial math. 

The only significant variable for those who attempted a second remedial math was financial 

aid status. In the second model, the researcher removed highest level of education; however, 

the results for both those who attempted their first remedial math course and those who 

attempted their second remedial math course remained the same in terms of significant 

variables (gender and financial aid status respectively). In the third model, age was removed 

with the same results. It is with these data in mind, that the researcher determined that the 

high multicollinearity found between the independent variables in research question one is 

not problematic as the results of the logistic regression are for predictive purposes only.    

Tables 2-14 presented the results of the descriptive statistics for research question one 

and bivariate analyses, examining the relationship between each independent variable and the 
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dependent variable using chi-square. Tables 15 and 16 present the results of the inferential 

statistics used to answer research question one, which consisted of logistic regression. The 

logistic regression models specified to meet the first research question were:  

 

First Remedial Class 

  

log  = βoj (FRM) + β1j (African American) + β1j (White) + β1j (Hispanic) +β1j 

(American Indian) + β1j (Pacific Islander/Asian) β1j (Other) + β2j (Gender) + β3j (SES) 

+ β4j (Age) + β5j(HLEPCC)  

 

 

  

Second Remedial Class 

 

log  = βoj (SRM) + β1j (African American) + β1j (White) + β1j (Hispanic) + β1j 

(American Indian) + β1j (Pacific Islander/Asian) β1j (Other) + β2j (Gender) + β3j (SES) 

+ β4j (Age) + β5j(HLEPCC)  

 

 

To determine the effect of race, gender, social economic status, age, and highest level 

of education prior to community college enrollment on the likelihood of a student 

successfully completing his/her first and/or second remedial math course, a logistic 

regression model was run for each course. The results of the logistic regression run for the 

first remedial math course are presented in Table 16. The overall model evaluation or the 

likelihood ratio test was significant (p = .01), which indicates that the full model, which 

contained all the independent variables, was better able to predict change in the dependent 

variable than the null model, which contained only the constant (Garson, 2009).  

 This does not mean that all the independent variables were significant, only that at 

least one variable was found to be of significance. To determine which independent 
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variable(s) were significant, the Wald chi-square statistic for each independent variable was 

examined. The Wald test results for the first remedial math class indicate that gender was the 

only significant independent variable in this model (p = .02), which means that females are 

1.31 times the odds more likely to pass their first remedial math course than males.  

 The test which determines how well the data fits the model is the Hosmer-Lemshow 

(H-L) goodness-of-fit test. In this test, a nonsignificant p-value indicates a well-fitting model 

(Garson, 2009). This is because a p-value over the .05 level of significance fails to reject the 

null, which means that there is no difference between the observed and estimated predicted 

values of the dependent variable. The H-L goodness-of-fit test p-value for this model was 

.99, indicating a well-fitting model. 

 While logistic regression does not have a formal method to measure the predictive 

power of the independent variable(s) in the model, some researchers choose to examine the 

Cox and Snell R
2
 and Nagelkerke R

2
 as a way to gauge the association between the two. The 

closer the R
2 

is to 1, the stronger the association is between the independent variable(s) and 

the dependent variable (Garson, 2009). This model reports a Cox and Snell R
2
 of .01 and a 

Nagelkerke R
2
 of .02, indicating a weak association between the independent variables race, 

gender, social economic status, age, and highest level of education prior to community 

college enrollment and the dependent variable success in the first remedial math course.  

 

 

 

 

 

 

 



 63 

 

 
Table 15 

Logistic Regression Analysis of 1568 Achieve Community College Students who Attempted their First 

Remedial Math Course by SPSS (version 16). 

 

Predictor 

 

β 

 

SE β 

 

Wald’s 

X
2
 

 

df 

 

p 

e
β
 

(odds 

ratio) 

Black .15 .12 1.52 1 .22 1.17 

Hispanic -.58 .37 2.45 1 .19 .56 

American Indian -.19 .69 .073 1 .79 .83 

Other -.27 .23 1.32 1 .25 .76 

Asian/Pacific Islander -1.43 .75 3.63 1 .06 .24 

Gender .27 .12 5.45 1 .02 1.31 

HLEPCC -.67 .35 3.64 1 .06 .51 

FAS .09 .12 .54 1 .46 1.09 

Age -.05 .11 .18 1 .67 .95 

Constant 3.42 1.21 7.98 1 .00 30.49 

 

Test 

   

X
2
 

 

df 

 

p 
 

 

Overall model evaluation 

   

22.69 

 

9 

 

.01 

 

 

Goodness-of-fit-test 

     Hosmer & Lemeshow 

 

  

1.43 8 .99 

 

Cox & Snell R
2 
=    .014 

Nagelkerke R
2  

=    .020                     

      

  

  

 Table 16 presents the results of the logistic regression run to determine the effects of 

race, gender, social economic status, age, and highest level of education prior to community 

college enrollment on the likelihood of a student successfully completing their second 

remedial math course at ACC. The overall model evaluation or the likelihood ratio test was 

nonsignificant at the .05 level (p = .18). This indicates that the full model, which contained 

all the independent variables, was not able to predict change in the dependent variable better 

than the null model, which contained only the constant (Garson, 2009). The Wald test results 

for the second remedial math class indicate that social economic status was the only 
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significant independent variable in this model (p = .04).  This means that students who 

receive financial aid are .60 times the odds less likely to pass their second remedial math 

course than students who do not receive financial aid. 

The Hosmer-Lemshow (H-L) goodness-of-fit test p-value for this model was .45, 

indicating a well-fitting model. Regarding strength of association, this model was found to 

have a moderate association between the independent variables race, gender, social economic 

status, age, and highest level of education prior to community college enrollment and the 

dependent variable success in the second remedial math course as the Cox and Snell R
2
 was 

.03 and the Nagelkerke R
2
 was .04. 
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Table 16  

Logistic Regression Analysis of 398 Achieve Community College Students Who Attempted Their 

Second Remedial Math Course by SPSS (version 16). 

 

Predictor 

 

β 

 

SE β 

 

Wald’s 

X
2
 

 

df 

 

P 

e
β
 

(odds ratio) 

Black .23 .23 1.03 1 .31 1.26 

Hispanic -1.03 .82 1.56 1 .21 .36 

American Indian 1.51 1.25 1.46 1 .23 4.51 

Other .40 .46 .76 1 .38 1.49 

Asian/Pacific Islander -.8 1.15 .48 1 .49 .45 

Gender .3 .24 1.5 1 .22 1.35 

HLEPCC -.45 .55 .67 1 .41 .64 

FAS -.51 .25 4.02 1 .04 .60 

Age -.11 .23 .22 1 .64 .9 

Constant .87 2.13 .17 1 .68 2.4 

 

Test 

   

X
2
 

 

df 

 

p 
 

 

Overall model evaluation 

   

12.63 

 

9 

 

.18 

 

Goodness-of-fit-test 

     Hosmer & Lemeshow 

 

  

6.79 7 .45 

 

Cox & Snell R
2 
= .031 

Nagelkerke R
2  

= .042 

      

 

 

 Research Question II  

Descriptive statistics. 

Research question two seeks to determine if students who passed their required 

remedial math course(s) also passed their first college-level math course. Table 17 presents 

the total number of students who attempted a remedial math course and the total number of 

students who passed their remedial math requirements and attempted their first college-level 
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math course. As presented in Table 17, only 11.9% of the students completed their remedial 

math requirement(s) and attempted their first college-level math course. The majority of 

these students were traditional college-age (53.3%), White (56.3%), female (64%), had a 12
th

 

grade education or less (96.4%), received financial aid (53.8%), and attempted a vocational 

math as their first college-level math course (62.4%). 
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Table 17 

Frequency Distribution and Percent of Students who Attempted their First Remedial Math Course, 

and Students who Passed their Remedial Math Requirements and Attempted their First College-Level 

Math Course by Age, Race, Gender, Highest Level of Education Prior to Community College 

Enrollment, Financial Aid Status, and Type of First College-Level Math 

 

Independent 

Variable 

 

f 

 

 

% 

f 

1
st
 College- 

Level Math 

 

% 

 

Age     

Traditional (24<) 833 53.9 105 54 

Non-traditional 

(25>) 

816 46.1 91 46 

Race     

Black 505 28.4 57 29 

White 962 60.2 111 56 

Hispanic 46 3.1 5 2 

American Indian 12 .7 1 1 

Other 103 6.0 17 9 

Asian/Pacific 

Islander 

22 1.5 6 3 

Gender     

Male 514 33.0 71 36 

Female 1136 67.00 126 64 

Financial Aid 

Status 

    

Yes 1026 96.5 106 54 

No 624 3.5 91 46 

Highest Level of 

Education 

    

Grade 12 or less 1516 60.1 190 97 

Any Post-

Secondary 

Education 

53 39.9 6 3 

First College 

Level Math 

    

Vocational   123 62 

College-Transfer   74 38 
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 The results of Table 18 answer research question two as it illustrates the fact that the 

majority of students who attempted their first college-level math course at ACC passed it 

with a C or better (137 out of 197). Results also indicate that the majority of students 

attempted a vocational math course rather than a college-transfer math course. 

 

Table 18 

 Frequency Distribution and Percentages of Grades Earned in the First College-Level Math Course  

1
st
 College 

Level Math 

f % f 

Passed 

% f 

Failed 

% 

Vocational 123 62.4 91 74 32 26 

College-

Transfer 

74 37.6 46 63 28 37 

Total 197  137  60  

 

 

 Tables 17 and 18 provided basic demographic data for students who were required to 

take remedial math prior to enrollment in their first college-level math course. Tables 19-26 

examine the bivariate association between success in the first college-level math course and 

each of the independent variables for these students. The researcher also ran bivariate 

analyses to examine the relationships among each independent variable in research question 

two (see Appendix 2). 

 In Table 19, chi-square was conducted to determine the association between students’ 

grades in their first college-level mathematics course and age. The two variables were grade 

in first college-level math course with two levels (passed with a C or better or failed or  
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withdrew) and age with two levels (traditional or non-traditional).  Grade in the first college-

level math course and age were found to be significant, X
2
 (1, N = 196) = 15.96, p = .00, 

Cramer’s V = 0.28. 

 
Table 19 

Chi-Square Results for Grade in First College-Level Math Course and Age  

Grade in 1st  

College-Level  

Math  

           Traditional     Non-Traditional  Total 

Failed or 

Withdrew  

Observed 
45 15 60 

 Expected 32.1 27.9 60 

 

Passed with a C 

or Better 

 

Observed 60 76 136 

 Expected 72.9 63.1 136 

 

Total 

 
  196 

 

Alpha 

 

.05 
 

  

Chi-Square 15.96    

Degrees of 

Freedom 

1    

p-Value .00    

Cramer’s V .28    

 

 In Table 20, chi-square was conducted to determine the association between students’ 

grades in their first college-level mathematics course and race. The two variables were grade 

in first college-level math course with two levels (passed with a C or better or failed or 

withdrew) and race with five levels (Black, White, Hispanic, American Indian/Asian Pacific 

Islander, and Other). Grade in first college-level math course and race were found to be 

significant, X
2
 (5, N = 197) = 11.45, p = .04, Cramer’s V =.24  
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Table 20 

Chi-Square Results for Grade in First College-Level Math Course and Race 

 

  

In Table 21, chi-square was conducted to determine the association between students’ 

grades in their first college-level mathematics course and gender. The two variables were 

grade in first college-level math course with two levels (passed with a C or better or failed or 

withdrew) and gender with two levels (female and male). Grade in first college-level math 

course and gender were found to be nonsignificant, X
2
 (1, N = 197) = .72, p = .04, Cramer’s 

V = .06.  

 

Grade in 

1st 

College-

Level 

Math 

  

 

 

 

Black 

 

 

 

 

White 

 

 

 

 

Hispanic 

 

 

 

American 

Indian 

 

 

 

 

Other 

 

 

 

Asian/Pacific 

Islander 

 

 

 

 

Total 

Failed or 

Withdrew 

Observed 
16 29 4 1 8 2 60 

 Expected 17.4 33.8 1.5 .3 5.2 1.8 60 

 

Passed with 

a C or 

Better 

 

Observed 
41 82 1 0 9 4 137 

 Expected 39.6 77.2 3.5 .7 11.8 4.2 137 

 

Total 

 
      145 

         

         

Alpha .05        

Chi-Square 11.45        

Degrees of 

Freedom 

5        

p-Value .04        

Cramer’s V .24        
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Table 21 

Chi-Square Results for Grade in First College-Level Math Course and Gender  

Grade in 1st 

College-Level 

Math 

  

Female 

 

Male 

 

Total 

Failed or 

Withdrew 

Observed 
41 19 60 

 Expected 38.4 21.6 60.0 

 

Passed with a C 

or Better 

 

Observed 
85 52 137 

 Expected 87.6 49.4 137.0 

 

Total 

 
  197 

Alpha .05    

Chi-Square .72    

Degrees of 

Freedom 

1    

p-Value .4    

Cramer’s V .06    

 

  In Table 22, chi-square was conducted to determine the association between 

students’ grades in their first college-level mathematics course and highest level of education 

prior to enrollment at Achieve Community College. The two variables were grade in first 

college-level math course with two levels (passed with a C or better or failed or withdrew) 

and prior education with two levels (grade 12 or less and any post-secondary education). 

Grade in first college-level math course and prior education were found to be nonsignificant, 

X
2
 (1, N = 196) = .02,  p = .88, Cramer’s V = .01.  
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Table 22 

Chi-Square Results for Grade in First College-Level Math Course and Highest Level of 

Education Prior to Enrollment at Achieve Community College  

Grade in 1st 
College-Level 
Math 

  
Grade 12 or 

Less 

 
Any Post-Secondary 

Education 

 

Total 
Failed or 

Withdrew 
Observed 

58 2 60 

 Expected 58.2 1.8 60 

 

Passed with a C 

or Better 

 

Observed 
132 4 136 

 Expected 131.8 4.2 136 
Total    196 

 

Alpha 

 

.05 
 

  

Chi-Square .02    
Degrees of 

Freedom 
1    

p-Value .88    
Cramer’s V .01    

 

 In Table 23, chi-square was conducted to determine the association between students’ 

grades in their first college-level mathematics course and social economic status. The two 

variables were grade in first college-level math course with two levels (passed with a C or 

better or failed or withdrew) and social economic status with two levels (receives financial 

aid or does not receive financial aid). Grade in first college-level math course and social 

economic status were found to be nonsignificant, X
2
 (1, N = 197) = 2.69 p = .10, Cramer’s 

V= .12.  
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 Table 23 

Chi-Square Results for Grade in First College-Level Math Course and Social Economic Status  

Grade in 1
st
 College-

Level  

Math  

  

 

Receives Financial 

Aid 

 

Does not Receive 

Financial Aid 

 

Total 

Failed or 

Withdrew  

Observed 
27 33 60 

 Expected 32.3 27.7 60 

Passed with a C 

or Better 

Observed 
79 58 137 

 Expected 73.7 63.3 137 

Total    197 

 

Alpha 

 

.05 

 

  

Chi-Square 2.69    

Degrees of 

Freedom 

1    

p-Value .10    

Cramer’s V .12    

 

 

  In Table 24, chi-square was conducted to determine the association between a 

student’s first college-level math course and their grade in the course. The two variables were 

grade in first college-level math course with two levels (passed with a C or better or failed or 

withdrew) and type of first college-level math with two levels (vocational or college-

transfer). Type of first college-level math course and grade earned was found to be 

nonsignificant, X
2
 (1, N = 197) = 3.05, p =.08 , Cramer’s V = .12. 
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Table 24 

Chi-Square Results for Grade in First College-Level Math Course and Type of College-Level Math 

Attempted  

Grade in 1
st
 College-

Level Math  
 Vocational College-

Level Math 

College-Transfer College-

Level Math 

Total 

Failed or 

Withdrew  

Observed 
32 28 60 

 Expected 37.5 22.5 60 

Passed with a C 

or Better 

Observed 
91 46 137 

 Expected 85.5 51.5 137 

Total    197 

 

Alpha 

 

.05 

 

  

Chi-Square 3.05    

Degrees of 

Freedom 

1    

p-Value .08    

Cramer’s V .12    

 

  

Research Question II  

Inferential statistics. 

 Tables 17-24 discussed the results of the descriptive statistics for research question 

two, which consisted of frequencies and bivariate analysis using chi-square. Table 25 

presents the results of the logistic regression run to determine the effects of race, gender, 

social economic status, age, highest level of education prior to community college 

enrollment, and type of college-level math attempted on the likelihood of students who 

required remedial math passing their first college-level math course at ACC. The logistic 

regression model estimated to predict passing their first college level math course was:  
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log  = βoj (FCLM) + β1j (African American) + β1j (White) + β1j (Hispanic) +β1j 

(American Indian) + β1j (Pacific Islander/Asian) β1j (Other) + β2j (Gender) + β3j (SES) + β4j 

(Age) + β5j (HLEPCC) + β6j  (Type of first college level math) 

   

  

 The overall model evaluation or the likelihood ratio test was significant at the .05 

level (p = .01). This indicates that the full model, which contained all the independent 

variables, was able to predict change in the dependent variable better than the null model, 

which contained only the constant (Garson, 2009). A significant overall model evaluation 

also means that the Wald chi-square statistic, for at least one of the independent variables 

was found to be significant. The results of the Wald chi-square statistic indicated that age 

was significant at the .05 level (p = .00). This means that non-traditional students were .28 

times the odds less likely to pass their first college-level math course than traditional age 

students. Being Hispanic was also significant at the .01 level.  

 The Hosmer-Lemshow (H-L) goodness-of-fit test p-value for this model was .90, 

indicating a well-fitting model. Regarding strength of association, this model was found to 

have a strong association between the independent variables race, gender, social economic 

status, age, highest level of education prior to community college enrollment, and type of 

college-level math attempted and the dependent variable success in the first college-level 

math course as the Cox and Snell R
2
 was .14 and the Nagelkerke R

2
 was .19. 
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Table 25 

Logistic Regression Analysis of 195 Achieve Community College Students Who Required Remedial 

Math Course(s) Prior to Their College-Level Math Course by SPSS (version 16).  

 

 

Predictor 

 

 

β 

 

 

SE β 

 

Wald’s 

X
2
 

 

 

df 

 

 

p 

e
β
 

(odds 

ratio) 

Black .57 .42 1.83 1 .18 1.77 

Hispanic 2.92 1.21 5.87 1 .01 18.57 

American Indian 21.29 4.02 .000 1 1.00 1.77 

Other .56 .57 .98 1 .32 1.75 

Asian/Pacific Islander -.25 .91 .07 1 .79 .78 

Gender -.51 .37 1.88 1 .17 .60 

HLEPCC .94 .99 .92 1 .34 2.57 

FAS .39 .37 1.15 1 .28 1.48 

Age -1.27 .41 9.53 1 .00 .28 

First CLM .3 .36 .69 1 .41 1.34 

Constant -24.18 4.02 .000 1 1.000 .000 

 

Test 
  

 

X
2
 

 

df 

 

p 
 

 

Overall model evaluation 

  
29.10 10 .00 

 

Goodness-of-fit-test 

     Hosmer & Lemeshow 

 

  

3.51 8 .90 

 

Cox & Snell R
2 
= .139 

Nagelkerke R
2  

=  .195    
      

  

 

 

 

Summary 

This chapter provided descriptive and inferential statistics for students who took the 

COMPASS Test at Achieve Community College between Fall 2004-Summer 2006. A total 

of 1,892 students took the COMPASS, of which 1,650 attempted their first remedial math 

courses. Of the 1,650 who attempted the first remedial math course, only 423 attempted the 
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second remedial math course. In the end, only 197 students who passed their required 

remedial math course(s) persisted and attempted their first college-level math course.  

 Research question one sought to determine if students who attempted their remedial 

math course(s) at ACC were passing them and, if so, did race, gender, social economic status, 

age, or highest level of education prior to community college enrollment impact their 

success. The findings indicated that the majority of students (66.5%) who attempted their 

first remedial math course passed with a C or better.  Results of the logistic regression 

analysis determined that gender was a predictor of success for students who took their first 

remedial math course, as women were more likely to pass their first remedial math course 

than men. 

 The majority of students (63.2%) who attempted a second remedial math course 

passed with a C or better. Results of the logistic regression analysis run determined that 

social economic status was the only predictor of success for students who took their second 

remedial math course, as students receiving financial aid were less likely to pass their second 

remedial math course than those who did not receive financial aid.  

Research question two sought to determine if students who passed their remedial 

math requirements went on to pass their first college-level math course at ACC and, if so, did 

race, gender, social economic status, age, highest level of education prior to community 

college enrollment, or type of college-level math attempted impact their success. The results 

of this study indicate that the majority of the students who passed their remedial math 

requirements passed their first college-level math course (69.2%). The majority of these 

students attempted a vocational college-level math course (62.4%). Results of the logistic 
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regression analysis run determined that age and being Hispanic were  predictors of success 

for students who attempted their first college-level math course as traditional students were 

more likely to pass their first college-level math course than non-traditional students and 

Hispanic students were less likely to pass their first college-level math course than Non-

Hispanics.  
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CHAPTER V 

DISCUSSION AND CONCLUSION 

 

Overview 

 Remedial education at the post-secondary level in the United States is increasingly 

becoming the responsibility of the community college system due to its open door enrollment 

policy and increasing pressure from four-year colleges and universities to relegate all 

remedial coursework to community colleges. If this trend continues, community colleges will 

be the sole provider of remedial education. Therefore, it is vital that they are implementing 

best practice approaches that will help students succeed in both their remedial and 

subsequent college-level courses. The development, implementation, and widespread use of 

best practices as they pertain to remedial education will only occur if community colleges 

engage in continual and systematic evaluations of the effectiveness of their remedial 

education programs and share their findings. Unfortunately, such evaluations are not 

commonplace in community colleges due to lack of time, staff, and/or knowledge of 

evaluation procedures.  

In an effort to contribute to the literature on this subject, the purpose of this study was 

to evaluate the effectiveness of remedial math courses at the community college level 

through an examination of short-term academic success variables. For the purposes of this 
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study, short-term academic success was defined as the passing of all required remedial math 

course(s) and the first college-level math course with a C or better.  

This chapter discusses the results of this study and its implications for Achieve Community 

College. It then suggests areas for future research and policy. This chapter concludes with a 

summary of the study. 

 

Summary of Findings 

 To evaluate the effectiveness of Achieve Community College’s remedial math 

program this study examined success in both students’ remedial math courses and their first 

college-level math course. Research question one focused on student success in remedial 

math by seeking to determine if students at ACC were completing their remedial math 

courses and if any of the independent variables race, gender, social economic status, age, or 

highest level of educational attainment prior to community college enrollment affected their 

success in these courses.  The results of this study demonstrated that the majority of students 

(66.5%) who attempted their first remedial math course passed with a C or better. The results 

of the logistic regression analysis showed that females were more likely to pass their first 

remedial math course than males.  

Of the 423 students who attempted a second remedial math course, 63.2% passed 

with a C or better. The results of the logistic regression analysis found that students who 

received financial aid were .602 times the odds less likely to pass their second remedial math 

course than students who did not receive financial aid. One possible reason students who 

received financial aid fared worse than those who did not in their second remedial math class 
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could stem from the fact that students from lower social economic backgrounds have 

historically been and continue to be at a higher academic risk than those from higher social 

economic backgrounds. Therefore, as the material covered in the second remedial math 

course increased in difficulty, these students were less able to succeed than they were in the 

first remedial math course. A second possible reason could be that more students who receive 

financial aid drop their math course or withdraw from school to seek employment.  

 The results of this study are consistent with the literature in regards to the 

demographic composition and success of students in remedial math courses (Gerlaugh, 

Thompson, Boylan, & Davis, 2007; Saxon, Sullivan, Boylan, & Forrest, 2005). According to 

the Second National Study of Developmental Education, 68% of students passed their 

remedial math course(s) with a C or better, which is similar to the 60% and above pass rate 

of students in this study. Saxon, Sullivan, Boylan, and Davis (2005) discuss the over-

representation of African Americans in remedial math courses, which is consistent with the 

results of this study, as African Americans were over-represented in the first and second 

remedial math courses.  

Finally, research conducted by Bailey, Jeong, & Cho (2008) examined remedial 

education sequences for students in the Achieving the Dream initiative and found that 

women, those pursuing their education on a part-time bases, and vocational students were 

more likely to need remedial math courses than males, those attending school on a full-time 

bases, and college-transfer students. They went on to find that while women were more likely 

to require remedial education, they were more likely to pass their remedial education courses 

than men, minorities, non-traditional students, part-time students, and vocational students.  
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Although the literature hypothesizes that the reason women and minorities are over-

represented in remedial education at the community college-level stems from their k-12 

experiences, they are not as forthcoming when it comes to explaining why women tend to 

excel in their remedial math courses and even surpass males, yet minorities continue to lag 

behind. One possible reason for this could be that many women were intimidated by math in 

secondary school and chose to avoid math until they reached the community college-level. 

Once there, they were able to overcome their fear and excel in the course. Conversely, 

minorities may not have grasped the concepts of math in secondary school and were unable 

to advance to higher-level math courses. As a result, their math skills were still sub-par when 

they reached the community college level and while they did show growth, it was not at the 

same level as women. 

Research question two attempted to determine if students who passed their remedial 

mathematics course(s) would also pass their first college-level math course. The results of 

this study indicated that of the small percentage of students who successfully passed their 

remedial math course(s) and attempted their first college-level math course (11.9%), the 

majority passed with a C or better (69.2%) and attempted a vocational college-level math 

course rather than a college transfer college-level math. The majority of these students were 

White, female, had a 12
th

 grade education or less, and received financial aid. The results of 

the logistic regression analysis showed that non-traditional students were more likely to fail 

their first college-level math course than traditional age students. Being Hispanic was also 

found to be a predictor variable when examining success in the first college-level math 

course, with Hispanic students being 18.57 times the odds less likely to pass their first 
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college level math course. The literature discusses the fact that African Americans, 

Hispanics, and American Indians are over-represented and have the highest risk of failure in 

both their remedial math requirements and their first college-level math course (Attewell, 

Lavin, Domina, & Levey, 2006; Saxon, Sullivan, Boylan, & Forrest, 2005; Schwartz, 2007). 

One possible reason that Hispanics were the only minority group with significantly lower 

odds of passing their first college-level math course could be the additional element of 

English as a second language for some. While mathematics is less focused on language, lack 

of language mastery may prove challenging when learning formulas, answering word 

problems, and performing other mathematical functions.   

Although studies that examine the success of students in their remedial mathematic 

course(s) are specific, literature that evaluates the subsequent effectiveness of these courses 

is primarily focused on long-term academic success such as persistence, graduation, and 

transfer rates (Bailey, 2008; Bahr, 2008; Bettinger & Long, 2005). These long-term 

evaluation measures were not examined in this study. Fortunately, there are several studies 

that utilize student success in their first college-level math course to evaluate the 

effectiveness of remedial mathematics. The results of these studies indicate that remedial 

math courses effectively prepare underprepared students for college-level math.  

Lesik (2006) conducted a study to determine if remedial education increased a 

student’s odds of passing his/her first college-level math course. The results of this study 

determined that students who completed their required remedial math course(s) have 

significantly higher odds of passing their first college-level math course on their first attempt 

than those who did not. Waycaster (2001) conducted a study of the effectiveness of remedial 
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math courses at community colleges in Virginia. Fifteen remedial math courses from five 

different community colleges were involved in this study. Through observation, teacher 

interviews, and student records, the researcher determined that students who took a remedial 

math course fared as well or better than those who did not require remediation. While the 

results of this study are more in line with the literature that indicates remedial students fare 

worse than non-remedial students in their first college-level math course; the take-away 

message is clear: remedial education is effective for students who successfully complete their 

required remedial math courses and attempt subsequent college-level math courses.   

 

Limitations 

 This study had the following limitations: the exclusion of long-term measures of 

success, the inability to generalize outside of Achieve Community College, and the exclusion 

of variations in teaching strategies in the analysis. The decision of the researcher to exclude 

long-term measures of success such as persistence and graduation rates was done because the 

information was not collected for the majority of the participants in this study.  The current 

literature on the effectiveness of remedial education does focus on long-term measures of 

success (Baily, Jeong, & Cho, 2008; Bahr, 2008; Bettinger & Long, 2006). However, this 

study’s exclusive focus on short-term measures of academic success is in line with a growing 

body of researchers who feel that such long-term evaluation measures are not suited for 

students at the community college level as their academic goals, on average, differ from 

students at four-year institutions (McCabe, 2000; Pieson & Huba, 1997).   
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The inability to generalize outside of this institution was another limitation. While 

acknowledging the threat to external validity, the researcher feels that generalization with 

schools comparable in size and scope to Achieve Community College is possible. The 

exclusion of variations in teaching strategies was the third limitation as it had the possibility 

of introducing bias; however, this threat was minimal, and the researcher does not feel that it 

impacted the study. Finally, the small size of the sample group in research question two was 

a limitation because it did not allow for the separate evaluation of vocational and college-

transfer students, or a term-by-term evaluation of each group. This was not a major limitation 

as the majority of the students attempted a vocational level math course. Furthermore, the 

first college-level math course for vocational students and college-transfer students is the 

equivalent of an intermediate algebra course, thus the same level of baseline knowledge is 

required for both courses. 

 The inability to evaluate students on a term-by-term basis did not pose a significant 

maturation threat because it is reasonable to assume that students who placed into the 

remedial mathematics courses had not acquired the math skills necessary to succeed in their 

first college-level math course through prior life experiences such as high-school or work. 

Therefore, they would not have pick it up on their own at Achieve Community College, 

without taking the required remedial math course. 
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Implications and Recommendations  

The results of this study are informative on the micro and macro levels. On the micro 

level, Achieve Community College could use this information to improve their remedial 

mathematics program through the implementation of student-centered policies that would 

provide structured and continual support in both their remedial and subsequent college-level 

courses. In addition, ACC should enhance their research and evaluation measures as they 

pertain to students in remedial mathematics, specifically, and remedial education, in general.  

As the Testing Coordinator at Achieve Community College, the researcher has the 

opportunity to work with both curriculum and pre-curriculum students. The pre-curriculum 

students are usually non-traditional students who have been displaced or have decided to go 

back to school and who have selected to enroll in a pre-college prep program. One of the 

things the researcher noticed is that the students in this pre-college program move as an 

unofficial cohort; i.e., many of them elect to take the placement test together and they also try 

to have as many of the same courses together as possible. The researcher has often asked the 

students why they chose to do this and their reply is that they feel more comfortable knowing 

that someone going through the same thing is taking the test/class right along with them.  

The fact that these students desire to move as an unofficial cohesive unit through their 

courses is consistent with the model adopted by the Achieving the Dream Initiative (Bailey & 

Alfonso, 2005). The goal of Achieving the Dream is to improve student success at 

community colleges through innovative education methods such as learning communities and 

student-centered learning. While such ideals have been discussed for decades, wide-spread 
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use of such educational methods at the community college-level are not common (Roueche, 

1965; Bailey & Alfonso, 2005).  

It is hoped that learning communities at the community college-level will foster 

greater collaboration and a stronger sense of community among students and faculty by 

structuring a series of theme-based courses that students move through as a cohort (Bailey & 

Alfonso, 2005). This is important because the diversity of community college in terms of 

enrollment status, age, and commuter status makes developing as sense of community more 

challenging at the community college level than at the four-year university level. 

 In, addition the researcher noticed that students vary widely in their remedial needs. 

For example, a student who scored a 46 on the pre-algebra placement test will have to take 

the same semester-long MATH 060 course as a person who scored a 6, even though a score 

of 47 in the pre-algebra test would have bumped that person from MATH 060 to MATH 070.   

It is with these two things in mind that the researcher would recommend ACC look 

into learning communities and self-paced math courses for their remedial students. 

According to Bailey and Alfonso (2005), learning communities at the community college-

level have proven effective for students in terms of persistence and graduation rates. This is 

because the students move as a cohort, and their remedial instruction revolves around themes 

related to their area of interest. Based on the anecdotal information mentioned above, the 

researcher believes that non-traditional students would benefit greatly from a cohort 

approach.  

The empirical evidence supporting self-paced learning is sparse as this type of 

program implementation is still in its infancy; however data from the Achieving the Dream 
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Initiative highlight the benefits and cost of such experimental programs (Biswas, 2007). This 

report discussed two types of self-paced learning one which utilized an open-entry/open-exit 

system that allowed students to take computer-based modules which would take them 

through their remedial math requirements at their own pace. The other allowed students to 

take multiple remedial math courses in one semester. The advantages  of self-directed 

learning are it allows students to move at their own pace and to potentially finish their 

remedial math requirements in half the time; in turn increasing student motivation, 

persistence, and graduation/transfer. The disadvantages of this style of course offering stem 

primarily from funding concerns. It is difficult for financial aid to count/pay for a self-

directed course because there is no way to know if a person will complete one or all of their 

remedial requirements during the semester. As a result, many students are only funded for 

one course a semester and if they pass the first course and want to progress, they are 

responsible for the additional courses attempted in the semester. This may be a problem 

because many of the students who are required to take remedial math courses receive 

financial aid and are unable to pay for a course out of their own pocket.  

While aware of the concerns associated with self-directed learning, the researcher 

feels ACC administration should seriously consider it as a viable way to increase remedial 

education completion at their institution. This type of remedial math course would prove 

beneficial to students at either end of the remedial spectrum. Those who only need a little 

remediation would be able to move quickly, without being hindered by those requiring extra 

assistance and conversely, those who need extra assistance would be able to receive it 

without feeling as if they are keeping the class from moving forward. This type of instruction 
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would also benefit the math instructors, as they would be able to provide instruction tailored 

to the individual needs of their students. 

Finally, ACC should enhance their research and evaluation efforts as they pertain to 

remedial education. The math department and the institutional research division should work 

together to develop evaluation measures for current and future remedial math initiatives and 

work to disseminate this information once it is gathered. In keeping with the current trend in 

the literature, the institutional research division may consider tracking the progress of 

students enrolled in remedial math and English courses so that they will be able to obtain 

long-term measures of success for theses students such as persistence, graduation, and 

transfer rates (Bailey, 2008; Bahr, 2008; Bettinger & Long, 2005).  

As the demand for data informed decision making at the community college level 

increases, continuous, systematic evaluations of remedial education should become a 

priority. This study contributes to the literature on the effectiveness of remedial mathematics 

through an examination of how well students fared in their remedial courses as well as their 

first college-level mathematics course. The results of this study are comparable to the current 

literature in the fact that a large percentage of students (30% and higher) in this study did not 

complete their remedial mathematics course(s) or their first college-level course (Bailey, 

2008; Bailey, Jeong, & Cho, 2010; Gerlaugh, Thompson, Boylan, & Davis, 2007). 

In light of the need for such research and the results of this study, recommendations 

for further research focus on studying remedial non-completers with an emphasis on non-

traditional and minority students as well as student motivation and level of under-

preparedness. Though many students do not complete their remedial coursework due to 
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personal issues such as the need to return to work, lack of childcare, etc, there are those who 

drop out because they are overwhelmed, discouraged, and disconnected (Bailey, Jeong, & 

Cho, 2008). The rationale for focusing on non-traditional and minority students is because 

these two groups are over-represented in terms of students who require remedial education 

and under-represented in terms of those who successfully complete their remedial 

coursework and subsequent college-level requirements. Research focused on this population 

may lead to the establishment of interventions that may contribute to these students 

completing their remedial education courses and continuing on to their college-level math 

courses, which would hopefully improve persistence, graduation, and transfer rates. 

 Two predictor variables the researcher feels would have been interesting to analyze 

had they been available are student motivation and level of under-preparedness for students 

who placed into remedial mathematics courses. As more students require remedial 

mathematics and have higher levels of anxiety as it pertains to mathematics; motivation to 

succeed would have been an interesting predictor variable to include in the analysis (Bailey, 

Jeong, & Cho, 2010; Saxon, Sullivan, Boylan, & Forrest, 2005; Schwartz, 2007). If included 

in future analysis, the researcher hypothesizes that those with higher levels of motivation 

would pass both their remedial math requirement(s) and their first college-level math course 

in higher numbers than those who were not as motivated. 

 The level of under-preparedness is also another predictor variable for consideration in 

a replication of this study. One way to obtain this information would be to have all the 

students who placed into a remedial math course and attempted it take a diagnostic test on the 

first day of class. This would provide the instructor with detailed information regarding the 
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level of preparedness of their students. For instance, one third of the students who placed into 

a Math 060 course may be at the bottom of the class and need to learn everything. Another 

third of the course may only needs material from the middle to the end, and finally the last 

third of the course may only need material covered at the end of the course.  

 

This information would prove useful because it may be that only those students who require 

slight remedial instruction are passing and those at the very bottom make up the 30% of non-

completers discussed in the literature (Bailey, Jeong, & Cho, 2010; Saxon, Sullivan, Boylan, 

& Forrest, 2005). 

 

Conclusion 

In conclusion, this quasi-experimental study evaluated the effectiveness of remedial 

mathematics education at Achieve Community College. The results of the study are 

consistent with the literature, with over 60% of the students passing both their remedial math 

course(s) and first college-level math course with a C or better. While students who took 

remedial math courses prior to their first college-level math course tended to take a 

vocational college-level math and have higher failure rates than those who did not require 

remedial math course(s), the encouraging news is that the majority of the students 

successfully complete their college-level math course with a C or better. According to the 

literature, such an accomplishment would have been less likely had they not completed their 

remedial math coursework (Bahr, 2008; Bailey, 2008; Grubb, 2001). 
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Appendix 1 

Bivariate Association for all the Independent Variables for Research Question I 

  **p < .05 

***p < .01 

 

 

 

 

 

 

 

 

 

 Age Race Gender HLEPCC FAS 

Age  x
2
 (4, N = 

1649) = 

40.76*** 

x
2
 (1, N = 

1649) = 

29.82*** 

x
2
 (1, N = 

1568) = 

42.67*** 

x
2
 (1, N = 1649) 

= 94.62*** 

Race x
2
 (4, N = 

1649) = 

40.76*** 

 x
2
 (4, N = 

1650) = 

16.88** 

x
2
 (4, N = 

1569) = 2.98 
x

2
 (4, N = 1650) 

= 1.30E2*** 

Gender x
2
 (1, N = 

1649) = 

29.88*** 

x
2
 (4, N = 

1650) = 

16.88** 

 x
2
 (1, N = 

1569) = 1.99 
x

2
 (1, N = 1650) 

= 35.84*** 

HLEPCC x
2
 (1, N = 

1568) = 

42.67*** 

x
2
 (4, N = 

1569) = 2.98 
x

2
 (1, N = 

1569) = 1.99 

 x
2
 (1, N = 1569) 

= 2.05 

FAS x
2
 (1, N = 

1649) = 

94.62*** 

x
2
 (4, N = 

1650) = 

1.30E2*** 

x
2
 (1, N = 

1650) = 

35.84*** 

x
2
 (1, N = 

1569) = 2.05 
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Appendix 2 

Bivariate Association for all the Independent Variables for Research Question II 

  **p < .05 

***p < .01 

 

 

 

 

 

 

 

 Age Race Gender HLEPCC FAS 

Age  x
2
 (4, N = 196) 

= 28.14*** 
x
2
 (1, N = 196) 

= .56 
x

2
 (1, N = 195) 

= .06 
x

2
 (1, N = 196) 

= 19.18*** 

Race x
2
 (4, N = 196) 

= 28.14*** 

 x
2
 (4, N = 197) 

= 5.60 
x

2
 (4, N = 196) 

= 4.74 
x

2
 (4, N = 197) 

= 18.80** 

Gender x
2
 (1, N = 196) 

= .56 
x

2
 (4, N = 197) 

= 5.60 

 x
2
 (1, N = 196) 

= 1.02 
x

2
 (1, N = 197) 

= .43 

HLEPCC x
2
 (1, N = 195) 

= .06 
x

2
 (4, N = 196) 

= 4.74 
x
2
 (1, N = 196) 

= 1.02 

 x
2
 (1, N = 196) 

= .395 

FAS x
2
 (1, N = 196) 

= 19.18*** 
x

2
 (4, N = 197) 

= 18.80** 
x
2
 (1, N = 197) 

= .43 
x

2
 (1, N = 196) 

= .395 
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