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ABSTRACT 

Policymakers, educators, and activists have referred to the 40-year decline in the average number 

of Americans graduating high school on time as both an ―epidemic‖ and a ―crisis.‖ Feeling the pressure to 

stop the tide of dropouts, schools have implemented an array of interventions primarily designed to 

support students academically, since research shows that failure in core high school classes is a critical 

predictor of dropout behavior.  One of these interventions, remedial math and English coursework, is the 

focus of this study.  Most of the existing research on remedial education examines the relationship 

between these classes and high school student achievement.   However, this body of work does not 

indicate if remedial coursework helps students at risk of academic failure avoid dropping out of high 

school.  Using data from the U.S. Department of Education‘s nationally representative Educational 

Longitudinal Study of 2002 (―ELS:2002‖), this paper examines how remedial coursework relates to high 

school dropout behavior among a sample of 15,000 10
th

 graders.  Additionally, the study uses the baseline 

student-level achievement test data included in ELS:2002 to determine if the relationship between 

remedial coursework and dropping out differs across students‘ 10
th

 grade achievement on mathematics 

and English tests.  Results of the study confirm that remediation is not associated with a decreased 

likelihood of dropout behavior and support the conclusions of prior research showing that GPA is a major 

determinant of dropout propensity.  Results also confirm that the relationship between being in remedial 

courses and dropping out does not vary by a student‘s level of achievement on standardized tests of 

reading and math ability. 
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INTRODUCTION 

 In some American high schools it is expected that half of the students enrolled in the 9
th

 grade will 

not walk across the graduation stage four years later.  While the national average freshman graduation rate 

(AFGR) is approximately 75 percent, eight states and the District of Columbia reported average freshman 

graduation rates below 75 percent (Chapman, Laird, and KewalRamani, 2010).1   There are also wide 

disparities in the percentages of white, black and Hispanic students graduating from high school in four 

years.  Economists Heckman and LaFontaine use the Common Core of Data (CCD), school data reported 

annually to the U.S. Department of Education‘s National Center for Education Statistics (NCES), to 

calculate white, black and Hispanic four-year graduation rates of 80.5 percent, 62 percent, and 65 percent, 

respectively (Heckman and LaFontaine, 2007).  These figures, which do not include General Educational 

Development (―GED‖) recipients, reflect the 40-year decline in American high school graduation rates 

(Heckman and LaFontaine, 2007).   

 The decline in secondary attainment has negative consequences for individual students, 

communities, and the American economy.  A high school diploma is associated with higher wages, lower 

risk of incarceration, higher voter participation, lower uptake of government assistance, and lower rates of 

unemployment (Cameron and Heckman, 1993; Rouse, 2005).  In the most recent Current Population 

Survey, the mean income for 18-24 year olds with a high school diploma was almost twice that of 18-24 

year olds without a high school diploma (CPS, 2009).
2
  In today‘s knowledge-based economy, 

employment will increasingly depend on postsecondary degree attainment.  The Bureau of Labor 

Statistics‘ most recent Occupational Outlook Handbook projected that a postsecondary degree would be 

required for one-third of total job openings for the period 2008-2018 (BLS, 2009).  These projections 

                                                 
1
 The AFGR is calculated using Common Core Data and only reflects the percentage of public school students receiving high 

school diplomas within four years of entering the 9
th

 grade.  To generate the AFGR, enrollments for 8
th

, 9
th

 and 10
th

 grade are 

averaged to produce an approximate number of enrolled 9
th

 graders in a given year in a given state.  This number is the 

denominator of the AFGR.  The numerator for a given year is the reported number of students receiving a high school diploma 

four years from the 9
th

 grade enrollment.  The eight states with AFGRs below 75% were Alabama, Alaska, Florida, Georgia, 

Louisiana, Mississippi, Nevada, and New Mexico. 
2
 CPS reports a mean income of $8,433 for 18-24 year olds without a high school diploma and a mean income of $16,238 for 

18-24 year olds with a high school diploma.  GED recipients are included in the mean for those with a high school diploma. 
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suggest that a high school diploma may become the minimum qualification for participation in economic 

and civic life in the United States. 

 While policymakers, economists, and educators may all agree that a high school diploma is an 

essential foundation for success in the labor market, American high schools still struggle to prevent 

students from exiting school before receiving a diploma.  A recent report calculated that 2.2 million 

children now attend the 1,746 ―dropout factories‖ (i.e., high schools with a promoting power lower than 

60%) across the country (Balfanz, Bridgeland, Moore and Fox, 2010).
3
   

Awareness of the scope of the dropout problem is relatively recent.  The 2001 No Child Left 

Behind Act (―NCLB‖) instituted the use of graduation rates in school performance evaluations.  In 2008, 

the U.S. Department of Education clarified the graduation rate reporting requirements mandating that by 

2011 all states report graduation rates using the AFGR (Lenard and Lord, 2009).  Once the law took 

effect, NCLB shed light on both the startling number of dropouts in some of America‘s high schools and 

the disparate graduation rates by race and socioeconomic status.  To provide incentives to combat this 

dropout problem, NCLB imposed financial sanctions on schools that consistently failed to improve 

graduation rates and test scores.   

States and districts fearful of losing scarce federal education dollars have pursued various policies 

and interventions to increase graduation rates.   Many of these efforts are focused on easing the transition 

from 8
th

 to 9
th

 grade, as students drop out at higher rates in the 9
th

 grade than in any other grade (Roderick 

and Camburn, 1999).   As a result, researchers have tried to identify the factors associated with 9
th

 grade 

dropouts.   These include low or failing grades in core subjects, low attendance, failure to be promoted to 

the next grade, and disengagement in the classroom, along with behavioral problems (Kennelly and 

Monrad, 2007). 

                                                 
3
 Promoting power is a percentage determined by dividing the number of enrolled seniors by the number of enrolled freshman 

three years prior.  This measure does not account for students who transfer out of the school, nor does it account for 12
th

 

graders who are enrolled but do not actually graduate.  
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School districts use a variety of interventions to reduce the likelihood of dropping out.    These 

include using data systems to spot early warning indicators, employing a school counselor specifically to 

support at-risk students, and creating a 9
th

 grade academy that focuses on the high school transition.  Such 

measures are often designed to provide academic support for students who enter high school academically 

unprepared.  One specific academic intervention involves offering remedial math and English courses to 

students most at risk of academic failure in core subjects.  Proponents argue that enrolling at-risk students 

in these courses can bridge knowledge and skill gaps so that students can succeed in the rigorous core 

high school courses—collectively referred to as a college-prep curriculum—required for college entrance, 

and in some districts, for high school graduation.  Ideally, students who complete a rigorous college-prep 

core course sequence should be prepared for college-level work.  

A policy question arises over whether remedial classes achieve their intent of preparing students 

for a rigorous college-prep curriculum.  Some researchers believe that rigorous coursework is associated 

with high school graduation and college enrollment (Bryk and Thum, 1989; Lee and Burkam, 2003), and 

that giving low-achieving secondary students additional academic preparation before enrolling in required 

high school courses may better position them to graduate.  Indeed, academic failure in core subjects 

strongly predicts dropping out of high school, which bolsters the argument that students need academic 

interventions to prevent failure in core classes, and subsequently, to reduce their risk of dropping out 

(Roderick and Camburn, 1999). 

In elementary and middle grades, grade retention is used to provide students with more time to 

master required content.   Yet, research has shown that this policy has unintended consequences because it 

raises the likelihood that students will disengage from school as they grow older (Balfanz, Herzog and 

Mac Iver, 2007; Barro, 1987; Jimerson, Anderson and Whipple, 2002; Rumberger, 1987).  In high school, 

where graduation depends on accumulating credits in required courses, remedial math and English 

courses provide students with more time to master the skills needed to be successful in passing required 

courses.  But then students spend their school time on remedial, rather than required courses with the 
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result that they may be less likely to accumulate enough credits for graduation.  Research is scarce on 

whether remedial courses achieve their intent or whether they actually push low-achieving students out of 

high school prior to graduation.  

Using data from the U.S. Department of Education‘s nationally representative Educational 

Longitudinal Study of 2002 (―ELS:2002‖), this paper examines how remedial coursework relates to high 

school dropout behavior among a nationally representative sample of 15,000 10
th

 graders.  Additionally, 

the study will exploit the baseline student-level achievement test data included in ELS:2002 to determine 

if the relationship between remedial coursework and dropping out differs across 10
th

 graders‘ achievement 

on mathematics and English tests. 

 

 

LITERATURE REVIEW 

 

Significant research exists on the factors linked to students‘ likelihood of dropping out of high 

school.  Less research has been conducted on the interventions schools use to graduate students.  This 

study will look at one such intervention, remedial math and English courses that are designed to support 

students at risk of academic failure and dropping out of high school.  Most of the existing research on 

remedial education examines the relationship between these low-level classes and student achievement in 

high school.   However, this body of work does not indicate if remedial coursework helps students at-risk 

of academic failure avoid dropping out of high school.  Empirical work linking remedial coursework to 

the failure to graduate has been focused at the college level rather than at the high school level.   

Given the scant research to date tying remedial coursework to high school graduation outcomes, a 

more indirect route must be taken to understand how remedial coursework may relate to high school 

dropout behavior.  First, the factors linked to dropout behavior, including poor academic performance, 

must be examined.  Then the relationships between these factors and enrollment in remedial coursework 

must be explored.  This paper addresses the research gap by drawing direct relationships between 
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students‘ background factors and remedial coursework in high school, and between this remedial 

coursework and students‘ likelihood of dropping out of high school. 

 

Social Background Characteristics and Student Dropout Behavior 

Earlier research on factors linked to high school dropout behavior focused on identifying social 

background characteristics that might increase a student‘s risk of leaving high school prior to graduation.  

Awareness of differences in dropout rates along gender, economic, racial, and ethnic lines prompted 

investigation of the relationship between dropping out and student background characteristics.  

Rumberger‘s 1983 study of the influences on dropout behavior utilized data from the 1979 National 

Longitudinal Survey (NLS) of Youth Labor Market Experience.  This 12,700-person sample included 

only observations of 18-21 year olds not enrolled in high school at the time of the first survey in 1979 

(Rumberger, 1983).  Results from this multivariate probit regression revealed that low family socio-

economic status was a powerful predictor of dropout behavior, and could explain much of the difference 

in dropout rates between whites and minorities (Rumberger, 1983).  This work built on Hill‘s previous 

findings of the significance of parental education in increasing the propensity of white and non-white 

males to leave public education before 12 years in the school system (Hill, 1979).  In addition, the 

nationally representative longitudinal (1980-1992) survey, High School and Beyond (HS&B), provided 

rich data for further analysis of factors linked to dropout behavior.  Multivariate regression models using 

HS&B data confirmed earlier empirical findings of the significance of parents‘ education, family income, 

and having both parents in the home as strong predictors of failure to complete high school (Barro, 1987). 
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Academic Background Characteristics and Student Dropout Behavior 

Along with social background characteristics, many researchers have analyzed the role of 

students‘ pre-high school academic backgrounds as contributors to dropout behavior.  Balfanz, Herzog 

and McIver (2007) analyzed longitudinal data from a sample of 12,972 Philadelphia students enrolled in 

6
th

 grade in 1996-1997.  Using a multivariate logistic regression model, the authors found that a student‘s 

6
th

 grade classroom behavior, number of absences, and performance in math and English could 

significantly predict the likelihood that the student would drop out of high school (Balfanz et al., 2007).  

Notably, Balfanz et al. (2007) found that failing math or English in 6
th

 grade was a better predictor of 

dropout behavior than low math or English achievement test scores.  Similarly, an analysis of longitudinal 

data from Chicago Public Schools found that low 8
th

 grade scores on the Iowa Test of Basic Skills was a 

weaker predictor of dropout status than 9
th

 grade course failure (Allensworth and Easton, 2005).    

 In addition to student performance in elementary and middle school, grade retention during the 

years leading up to high school has also been found to be strongly predictive of student failure to 

complete high school (Rumberger and Palardy, 2005).  Using HS&B data, Barro (1987) concluded that 

students entering high school with a higher-than-normal age (often due to grade retention in elementary or 

middle school) was associated with a higher probability of dropping out of high school.
4
  Also interested 

in grade retention and dropout behavior, Roderick (1994) analyzed longitudinal data from the 1980-1981 

seventh grade class in Fall River, Massachusetts, using a logit model to predict the probability that 

individual students would drop out between the ages of 16 through 19.  After accounting for differences 

in student background characteristics, she found students who repeated a grade between kindergarten and 

8
th

 grade were three times more likely to drop out at age 16 than non-repeaters (Roderick, 1994).  Many of 

these findings were included in a 2002 comprehensive review of 17 studies from 1972-1999, which found 

grade retention was a significant predictor of dropping out of high school in every study (Jimerson, 

                                                 
4
 Barro‘s study cites 14-15 years old as the ―normal‖ age range for entering 9

th
 graders.  Students who were 15-15-¼ were 

twice as likely to drop out as 14-½ year olds.  Students who were 15-½ or older were three times as likely to drop out as 14-½ 

year olds. 
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Anderson and Whipple, 2002).  Moreover, Jimerson‘s meta-analysis of 20 recent grade retention studies, 

which compared academic outcomes of retained students to a similar group of promoted students, 

concluded that 95% of the 175 total analyses examined resulted in negative or non-significant 

achievement outcomes for retained students (Jimerson, 2001). 

Due to the complex relationships among background high school performance measures, 

researchers have been unable to isolate each variable‘s independent influence on dropping out of high 

school (Rumberger, 1987).  However, one specific occurrence during high school repeatedly predicts 

dropout behavior:  academic failure in core high school subjects (Alexander, Entwistle and Kabbani, 

2001; Allensworth and Easton, 2007; Barro, 1987; Roderick and Camburn, 1999).  In particular, Roderick 

and Camburn (1999) used longitudinal data from Chicago to connect low 8
th

 grade achievement to 

increased likelihood of course failure in the 9
th

 grade and to link course failure with dropping out by the 

end of 10
th

 grade.  This chain of associated events of low achievement and poor 9
th

 grade course 

performance is confirmed by Allensworth and Easton‘s 2007 study of students in Chicago Public Schools 

where 9
th

 grade GPA, and number of Fs in 9
th

 grade explained 39 percent of the variation in graduation 

rates among sampled students.  

 

School Characteristics and Student Dropout Behavior 

While students‘ social and academic background characteristics play an important role in 

explaining student dropout behavior, looking also at the characteristics of the schools students attend give 

a more complete picture of dropout occurrences.  However, despite the fact that schools have more 

control over their structure, organization and policies than they have over the characteristics of their 

students, research on school factors associated with dropout behavior is limited.  Several studies provide 

evidence that large high school size is linked to high dropout rates and low student achievement (Barro, 

1987; Lee and Burkam, 2003; Lee and Smith, 1997; Rumberger and Palardy, 2005; Werblow and 
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Duesbery, 2009).
5
  Researchers have also examined how organization of students within schools through 

policies such as tracking relates to dropout rates and achievement (Bryk and Thum, 1989; Lee and 

Burkam, 2003).  For example, in their study of HS&B data, Bryk and Thum‘s (1989) hierarchical linear 

model demonstrated the decreased occurrence of dropout behavior in schools where the majority of 

students were enrolled in academic programs as opposed to general or vocational programs.
6
  

Socioeconomically disadvantaged students in schools with high percentages of students in an academic 

program were less likely to drop out of high school than socioeconomically disadvantaged students 

attending schools with a minority of students in academic programs (Bryk and Thum, 1989).   

 

Remedial Courses, Achievement, and Student Dropout Behavior 

Policymakers and educators have drawn on dropout literature to develop appropriate school-based 

interventions for at-risk students.  These interventions tend to be focused on school structures, 

organization and curriculum offerings.  Additionally, the modern standards and accountability movement 

has pushed schools and districts to develop interventions that reduce academic failure, which is widely 

accepted as a strong predictor of dropout behavior.  Generally, research is mixed on whether placing all 

students, regardless of prior achievement, in college-prep level courses with higher academic standards 

indirectly leads to increased course failures and higher dropout rates.  One option for schools 

implementing a constrained and rigorous academic program is to place low-achieving students in 

remedial classes prior to enrollment in more rigorous required college-prep level courses.  The intention is 

to catch low-performing students up to their peers and guard against course failure.  Unfortunately, this 

policy is sometimes associated with negative achievement outcomes, which in turn are linked to poor 

school performance and reduced likelihood of on-time graduation. 

                                                 
5
 In most of these studies large is defined as over 600 students. 

6
 NCES defines a ―general program‖ as program that includes a combination of academic and vocational classes.  The 

―academic program‖ is defined as a course-taking program of English, math, science, social studies, foreign language and fine 

arts.  The ―vocational program‖ is defined as a program of courses which directly prepare students for employment/careers 

―requiring other than a baccalaureate or advanced degree‖ (Snyder and Dillow, 2010). 
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The movement to raise academic standards in high schools began in 1983 with the National 

Commission on Excellence in Education‘s publication of the report ―A Nation at Risk: The Imperative of 

Educational Reform.‖  This report advocated for a ―New Basics‖ curriculum where all high school 

students would be required to complete four years of English, three years of mathematics, three years of 

science and three years of social studies in academic level courses (Commission on Excellence in 

Education, 1983).  The tightly focused academic course sequencing of New Basics was considered a more 

rigorous approach to learning (Commission on Excellence in Education, 1983).  However, using 

longitudinal data from the Educational Testing Service‘s Growth Study, Alexander and Pallas (1984) 

found mixed student outcomes from the New Basics curriculum.  Their regression analyses revealed a 

positive association between completing the New Basics curriculum and achievement on the SAT.  Yet, 

interacting student GPA with completion of the New Basics curriculum revealed that students with low 

GPAs did not increase their test performance (Alexander and Pallas, 1984).  McDill, Natriello and Pallas 

(1985) cited these findings as evidence that increasing curriculum rigor did not improve achievement, and 

in their view, only placed more students at risk of academic failure, often a precursor to dropping out of 

high school.  However, a more recent study using nationally representative high school transcript data 

from the U.S. Department of Education linked increases in 12
th

 grade test scores and in the likelihood of 

college entry to the rigor of students‘ academic programs (Attewell and Thurston, 2008).   

One of the largest school districts to transform its high school curriculum and graduation 

requirements in accordance with New Basics was Chicago Public Schools.  Prior to 1997, Chicago Public 

Schools, which is the third largest public school district in the nation with a majority minority population 

and 85 percent free and reduced price lunch eligibility, enrolled large numbers of entering 9
th

 grade 

students in remedial math and English courses.  In 1997, Chicago Public Schools required all high school 

students to be enrolled in a college-prep curriculum, eliminating the use of remedial courses for low-

ability students (Allensworth, Nomi, Montgomery, and Lee, 2009).  Recently, researchers at the 

Consortium of Chicago School Research analyzed the effects of this decision.  Using an interrupted time 
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series analyses comparing outcomes of similar students in pre- and post-policy periods, the researchers 

found that the policy increased Algebra 1 and English 1 failures for low-ability students, although the 

racial and socio-economic distribution of students taking these college-prep courses was more equitable 

(Allensworth et al., 2009).  Moreover, the study found that the policy did not change graduation rates 

(Allensworth et al., 2009).  The authors believed this was an important finding given the fear that 

requiring low-achieving and under-prepared students to complete rigorous coursework for graduation 

could cause them to disengage from school (Allensworth et al., 2009). 

In addition to studying achievement outcomes linked to curriculum content, researchers have also 

explored the ties between course levels (i.e., honors, academic, basic, remedial) and achievement 

outcomes.  While ―A Nation at Risk‖ recommended the discontinuation of low-level courses, many 

schools continue to differentiate their curricula based on levels. Newfield and McElyea (1983) conducted 

difference of means tests to determine if there were statistically significant achievement differences 

among students in remedial, regular, and advanced classes for students in the HS&B sample.  They 

discovered that low-achieving students in remedial classes performed worse on writing and math tests 

than low-achieving students in regular classes (Newfield and McElyea, 1983).  These results seem to 

indicate that the remedial courses only pushed these low-achieving students down further rather than 

catching them up academically to their peers.  Using the same HS&B data, Barro (1987) noted that 

students in the general education program had a dropout rate three times the rate of students in the 

academic track.  Such a disproportionately high dropout rate could be related to the poor academic 

performance of low-achieving high school students who tend to populate the general education track.   

High schools concerned that subsets of students are not academically prepared for college-prep 

level curricula, akin to the New Basics, may choose to enroll low-achieving students in remedial courses 

designed to help students compensate for academic weaknesses.  Research on the effectiveness of this 

intervention is mostly limited to specific program evaluations.  One such evaluation includes the Chicago 

Public Schools‘ use of a summer remedial program for students who failed to achieve proficiency on the 
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Iowa Test of Basic Skills (ITBS) in 3
rd

, 6
th

 and 8
th

 grade.  Students who failed to meet the pre-determined 

ITBS reading and math levels were given the option of attending summer school and re-taking the exam 

at the end of the summer remediation period.  Jacob and Lefgren (2004) capitalize on the district‘s use of 

ITBS cutoff scores, which determined whether or not students received summer remediation, to compare 

achievement outcomes for students who received the intervention to students with similar test scores who 

did not receive the intervention.  The authors found that attending summer school increased 3
rd

 grade 

reading and math achievement two years later by almost 12%.  For 6
th

 graders, the positive relationship 

was weaker, only a 6% increase two years after the intervention (Jacob and Lefgren, 2004).  The possible 

benefits of this program are not surprising, since summer is otherwise a time spent out of the classroom, 

which contributes to learning loss for many students (Cooper, Nye, Charlton, Lindsay and Greathouse, 

1996).  There is an important difference between remedial education programs, which occur during the 

regular school year and may replace higher level courses, and remedial programs that intervene to prevent 

learning loss outside of the traditional school year.   

 In the late 1990s, California and New York implemented ―transition‖ math courses to prepare low-

achieving entering 9
th

 grade students to take the college-prep math courses required for graduation in 

those states.  Transition math courses sought to expose students to rigorous college-prep math while at the 

same time bridging skill gaps the students had from weak elementary or middle school math programs.  

School and state education leaders generally felt that these courses were better than ―dead-end‖ remedial 

or general math courses which did not increase student math achievement (Gamoran, Porter, Smithson 

and White, 1997).  Earlier studies, which found that homogenous grouping of low-ability students in low-

level math and English classes resulted in lower performance for low-ability students, had provided the 

impetus for transitional courses targeted at raising performance of low-achieving students without 

eliminating rigor (Gamoran and Nystrand, 1994; Hoffer, 1992).  To evaluate the transition approach, 

researchers collected school and student level data from 882 students in four school districts with 

transition math courses in California and New York.  Results from a hierarchical linear model found that 
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students in the transition math courses performed slightly better than those in general track math classes, 

but slightly worse than students in college-prep math on a math achievement test based on the National 

Assessment of Educational Progress (Gamoran et al., 1997).  These results suggest that general math did 

not advance students towards graduation requirements and did not advance math achievement.  

Unfortunately, even such a specially designed transition math course failed to propel students to the 

college-prep level. 

 Neither the Chicago summer remediation program study nor the transition math study directly link 

remediation to dropout behavior.  However, when remedial courses fail to increase student achievement, 

students continue to be at risk of academic failure, and thus, more likely to drop out of high school.  The 

premise of the present study is that the relationship between remedial courses and dropout behavior need 

to be explored directly.  The paper will focus directly on the connection between enrollment in remedial 

high school courses and dropout behavior, in order to gain a better understanding of appropriate 

interventions for moving low-achieving students toward high school graduation. 

 

HYPOTHESES 

 

Each year thousands of 8
th

 graders leave middle school academically unprepared for high school 

coursework that is designed to prepare them for college.  A lack of academic preparation increases the 

likelihood that these students will fail one or more of their core high school classes (Roderick and 

Camburn, 1999).  Upon entering 9
th

 grade, these students face tough academic challenges that may limit 

their chances of graduating from high school.  As demonstrated in the literature, failure in core high 

school subjects is a strong predictor of high school dropout behavior (Barro, 1987; Roderick and 

Camburn, 1999; Alexander, Entwistle and Kabbani, 2001; Allensworth and Easton, 2007). Under-

performing students whom schools must push through a state-determined sequence of college-prep 

courses require interventions to keep them on the path toward graduation.  In theory, remedial math and 

English courses provide low-performing students a chance to catch up to their peers and serve as a buffer 
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from course failure due to lack of preparation.  In practice, however, research indicates that remedial 

coursework is often associated with negative achievement outcomes (Barro, 1987; Gamoran et al., 1997; 

Gamoran and Nystrand, 1994; Hoffer, 1992; Newfield and McElyea, 1983).  These findings call into 

question whether remedial classes prevent course failures that increase the likelihood of dropping out of 

high school.   

This paper investigates how taking remedial English and math in high school relates to dropout 

behavior among a sample of 15,000 10
th

 graders.  I expect the data will indicate that students who take 

remedial math and English are more likely to drop out of high school than students who do not take 

remedial courses. Additionally, this study will exploit the baseline student-level achievement test data 

included in ELS:2002 to determine if the relationship between remedial coursework and dropping out 

differs across 10
th

 grade achievement on mathematics and English tests.  I expect that enrollment in 

remedial courses will be related to a greater likelihood of dropping out for students in the lowest 

achievement quartiles than for students in the top achievement quartiles. 

 

CONCEPTUAL MODEL 

 

 My analyses address the following two research questions: (1) How does taking remedial English 

and math in high school relate to dropout behavior? and (2) How does the difference in dropout behavior 

due to remedial coursework change for students conditioned on their baseline math and English 

achievement?  Figure 1 displays the conceptual framework for analyzing these two research questions.   

At the center of the model is the construct of interest, remedial coursework.  Located in the oval at the far 

right is the primary outcome variable, the likelihood that a student will drop out of high school.  Bolded 

lines underscore the importance of the model‘s main constructs as well as the primary relationship of 

interest (Arrow H). 

 

 



 14 

Figure 1.  Conceptual model for investigating the relationship between remedial coursework and high school dropout behavior
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Student Social and Academic Background 

 The two boxes on the left side of the model contain two constructs related to remedial course 

taking and dropout behavior.  Under the heading of social background, I include students‘ race/ethnicity, 

gender, and a composite measure of socioeconomic status that includes measures for parental income and 

educational attainment.  Under the heading of academic background, I include measures of students‘ 

academic and behavioral experiences in school.  Captured within this category are grade repetition (k-10), 

course failures (9
th

 or 10
th

 grade), average high school GPA (9
th

-12
th

 grades), math and English 

achievement on the base year tests as proxies for ability, number of absences, and number of suspensions.  

I expect that academic background and social background are related to one another (Arrow A).  From 

prior research, I expect that social background and academic background are directly related to dropping 

out of high school (Arrow B and Arrow C), and I will model this relationship with an initial regression 

that does not include a variable for remedial coursework.  When including the variable for remedial 

coursework in the model, I expect that students‘ social and school backgrounds will relate to their 

enrollment in remedial coursework (Arrow D and Arrow E).  I hypothesize that these background 

constructs work through enrollment in remedial coursework to increase students‘ propensities to drop out 

of high school (Arrow H).  The remedial coursework variable acts as a mediator between students‘ social 

and academic background characteristics, such that its inclusion in the model will decrease the magnitude 

of the coefficient estimates (or eliminate their significance) on background characteristic variables. 

 

School Characteristics 

 In addition to student characteristics, it is important to consider how school characteristics relate to 

dropout behavior.  The baseline probability that a student would drop out of high school differs depending 

on the school the student attends.   School characteristics are captured in three categories ―enrollment,‖ 

―academic structure/organization,‖ and ―location characteristics.‖  Enrollment includes school 

demographic measures of racial/ethnic composition and of the percent of the student body eligible for free 
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and reduced price lunch, which is a function of family income relative to the poverty line.  School 

academic structure/organization is captured with measures for school size and the percent of students in 

remedial math and reading.  Location characteristics include the urbanicity measure representing whether 

the school is in an urban, suburban or rural area.  I expect that, taken together, these school characteristics 

are directly related to student dropout behavior (Arrow F).  Arrow G represents the relationship between 

school characteristics and student enrollment in remedial coursework.  Students attending certain schools 

may be more likely to enroll in remedial classes depending on individual school policy.  This correlation 

must be accounted for in the model. 

 

Students’ Achievement Interaction 

 In the bottom right hand corner of the model is a box representing measures of students‘ prior 

math and English achievement.  In ELS:2002 students are given standardized math and English 

achievement tests in the base year of the survey (spring of 10
th

 grade).  The composite score on the 

achievement tests is included in order to address my second research question which examines differences 

in the relationship between remediation and the likelihood of dropping out across ability groups (Arrow 

I).  I investigate whether the relationship between remediation and dropout behavior is enhanced or 

attenuated depending on a student‘s estimated ability. 

 

DATA 

This paper uses the publicly available nationally representative ELS:2002 dataset from the 

National Center for Education Statistics.  The ELS:2002 data follow students from 10
th

 grade into post-

secondary education and/or the workforce.   Data track individual students from 2002 through 2006.  The 

data include survey responses from multiple sources including students, parents, teachers, and school 

administrators.  While the student is the primary unit of analysis, survey responses from parents, teachers, 

and school administrators provide contextual information regarding students‘ school experiences. 
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 ELS:2002 data collection began in the spring of 2002.  NCES identified 752 schools to compose a 

nationally representative sample of public, Catholic, and other private schools with 10
th

 and 12
th

 grades, 

and randomly selected approximately 25 10
th

 grade students from each of those schools to participate in 

the study (Ingels, Pratt, Wilson, Burns, Currivan, Rogers, and Hubbard-Bednasz, 2007).  From the 

eligible pool of 17,591 selected sophomores, 15,362 sophomores completed the base-year questionnaire, 

representing a response rate of 87% (Ingels et al., 2007).  Students were given cognitive tests in reading 

and mathematics. Non-public schools were sampled at a higher rate to support comparison with public 

schools.   Asian and Pacific Islander students were also oversampled to ensure sufficient power for 

comparative analyses. 

 The base year ELS:2002 sophomore cohort is a nationally representative sample of the universe of 

approximately 3.4 million American high school sophomores in the spring of 2002.  Half of the sample is 

male (50%).  Over a third of the sample (36%) is from racial or ethnic minority groups (black, Asian, 

American Indian, or Hispanic).  Of these minority groups, black students comprise 14.4% of the cohort, 

Hispanics make up 15.9%, Asians make up 4.2%, and American Indians make up 1.0%.  White students 

comprise 60.3% of the sample, and the remaining 4.3% of the sample identifies as multiracial.  For the 

base year, and all follow-up surveys, NCES constructed a composite variable to measure the 

socioeconomic status (SES) of students‘ families. The composite SES variable is based on the following 

five elements: father‘s occupation, mother‘s occupation, family income, father‘s education level, and 

mother‘s education level.  In the ELS:2002 base year data, 22.3% of the sample was in the lowest SES 

quartile, 22.3% was in the second SES quartile, 23.0% was in the third SES quartile, and 26.6% was in 

the highest SES quartile, suggesting that respondents with data in ELS:2002 are more likely to come from 

socioeconomically advantaged families. 

The first follow-up survey occurred in 2004.  At this point, most of the 10
th

 graders in the original 

sample were in 12
th

 grade.  However, some students had completed high school early, while others had 

dropped out of high school (845 students), or were in lower grades than expected.  The first follow-up 
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data collection surveyed the same students from the base-year sample, including 12,400 students who 

were in the same school, the 1,100 students who transferred to different schools, and the 1,300 who had 

graduated early or dropped out of school (Ingels, et al., 2007).  Additional students were added to the 

sample to ensure that it was nationally representative of high school seniors in 2004 (Ingels, et al., 2007).   

Once the base-year sample was freshened for the first follow-up, the sample comprised 16,515 

individuals, of whom 14,989 participated in the first follow-up survey, a response rate of 88.7% (Ingels, et 

al., 2007). Unlike in 2002, questionnaires were collected from only students and school administrators in 

2004.  Detailed high school transcript data for the sample were collected during the second follow-up 

survey in 2006.   

By the time of the second follow-up survey (2006), the study participants were enrolled in post-

secondary schools, employed, or working towards GED certification.  The second follow-up sample 

included approximately 16,400 individuals who were part of the original 10
th

 grade 2002 cohort, part of 

the 12
th

 grade 2004 cohort, or part of both cohorts.  Of the full second follow-up sample, 15,900 were 

considered to be in-scope, while approximately 500 were considered out of scope.
7
  The response rate for 

the second follow-up survey was 88.4% (Ingels, et al., 2007).  NCES employed monetary incentives to 

increase response rates of groups that had low response rates in field tests.  These groups included 

dropouts, base year nonrespondents, and first follow-up nonrespondents.    

The largest disadvantage of this dataset is that students are surveyed beginning in 10
th

 grade.  

Therefore, students who dropped out of school in 9
th

 grade are not captured in the survey.  For the present 

study, the absence of these students from the sample could be particularly damaging because research has 

shown that the challenging transition from 8
th

 grade to 9
th

 grade is linked to increased rates of dropping 

out in the 9
th

 grade (Roderick and Camburn, 1999).  This data constraint could result in underestimated 

regression estimates. 

                                                 
7
 NCES classified individuals as permanently out of scope (deceased) or temporarily out of scope (incapable, unavailable for 

duration of second follow-up data collection due to out of country status, incarceration or institutionalization).  Those classified 

as out of scope are not included in the denominator when calculating survey response rates. 
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METHODOLOGY 

 

Logit Models 

To examine the link between remedial coursework and dropout behavior, I use logit models.  

When estimating relationships where the dependent variable is binary, logit models have more desirable 

properties than ordinary least squares (OLS) regression.  In this study, in particular, OLS is problematic 

because the outcome variable, F2EVERDO, is a dichotomous measure of whether or not a student has 

ever dropped out of high school.  In such cases, OLS analyses can produce predicted values that are 

theoretically impossible because they are greater than 1 or less than 0.  Moreover, OLS produces flawed 

significance testing of the coefficients because it relies on the assumption that standard errors are 

normally distributed, which is not the case when the outcome variable is binary and can only take the 

value of 0 or 1. 

The logit model in this study predicts the likelihood that a student will drop out of high school 

accounting for student social and academic characteristics and for school characteristics.  Logit predicts 

the probability of success, (in this case ―success‖ is dropping out), against the probability of failure (i.e., 

not dropping out), given a specific set of explanatory parameters.  Logit models generate coefficients in 

log odds, which can be easily transformed into odds ratios.  In this study, odds ratios are interpreted to 

mean the marginal association between an independent factor and the likelihood of dropping out of 

school.  The outcomes produced in a logit model represent the probability of dropping out of high school, 

adjusting for individual and school characteristics.  These analyses do not employ methods that would 

allow for a determination of causality.  Rather, the independent variables included in the logit model only 

relate to the likelihood that a student would drop out of high school.  
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Model Specification 

Dropout Behavior and Student Characteristics:  Models 1-4 

 In order to determine if remedial coursework mediates the relationship between dropping out and 

student social and academic characteristics, the remedial coursework indicator is not included until the 

third iteration of the model.  Model 1 estimates the differences in the likelihood of student dropout based 

on student social characteristics, including gender, race, and SES.  Model 2 adds student academic 

characteristics—math and English achievement, absence and suspension frequencies—to the student 

social characteristics included in Model 1.  In Model 3, the remediation indicator variable is added to the 

specification used in Model 2.  If remediation is a mediating variable, then student social and academic 

characteristics should become non-significant.  This would suggest that students‘ social and academic 

backgrounds work through remedial coursework to factor into dropout decisions; students‘ backgrounds 

matter less than actually enrolling in remedial coursework.  Model 4 includes the dummy variables for 

GPA along with the student social and academic characteristics present in the previous models.  I wait 

until the fourth model to add GPA due to its strength in explaining dropout behavior, and the desire to see 

if remediation was simply a flag for GPA. 

Dropout Behavior and Student and School Characteristics:  Model 5 

In order to control for school characteristics, which do not change significantly over the four-year 

survey period, I include school fixed-effects.  School fixed-effects account for the differing baseline 

probabilities individual students have for dropping out based on which school they attend.  Given that it is 

difficult to control for all the school characteristics that could potentially influence dropout behavior or 

remediation status, the fixed-effects specification allows me to control for unobservable school 

characteristics.  School fixed-effects were not specified earlier in order to separate the school-level effects 

from the student-level effects.  Models 1 through 4 explore how individual level factors are related to the 

variable of interest, remedial coursework.  Adding school fixed-effects in the last two models captures the 
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response of student-level coefficients to the inclusion of controls for differing school characteristics, 

isolating individual effects from school organizational or contextual effects. 

Remediation and Achievement Interaction:  Model 6 

To investigate whether the relationship between remediation and dropout behavior is enhanced or 

attenuated depending on a student‘s estimated ability, Model 6 includes an interaction between 

remediation status and the standardized achievement composite.
8
  A significant interaction term means 

that the relationship between taking remedial classes and dropping out of high school varies over different 

levels of a student‘s ability.  Including an interaction term also changes the meaning and interpretation of 

the remedial coursework coefficient, which now represents the relationship between remediation and 

dropping out for students of average ability (mean = 0 SD).  With an interaction between remedial 

coursework and the standardized achievement composite variable included in the model, the remediation 

coefficient now shows the difference between students in remedial classes and students not in remedial 

classes at the mean level of achievement.   

Model 6 also contains school fixed-effects, thus ensuring the model accounts for any and all 

differences attributable to school characteristics, and student social and academic characteristics.   

 

Sample Selection 

 The analyses in this paper use observations from a sample of 14,152 students in the ELS:2002 

dataset.  Students were selected on the basis of having recorded data for the outcome variable and the 

variable of interest.  The outcome variable reflects whether a student has ever dropped out of high school 

as of the 2006 follow-up survey, at which point students should have completed high school.
9
  Of the full 

ELS:2002 sample, 11.3% (1,830 students) had evidence of a dropout incident; there was no evidence of a 

                                                 
8
 The achievement composite is a combined score on a math and reading test administered by NCES. 

9
 The variable used for analysis is F2EVERDO, which is an NCES composite variable that combines data recorded from 

enrollment status updates, the first follow-up survey, the second follow-up survey, and student transcript data.  Students who 

were recorded absent from school for four consecutive weeks were classified as having a dropout episode (coded 1). 
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dropout incident for 88.7% of the sample (14,367 students).  No observations are missing for the dropout 

variable, which is likely due to the coding of the variable as zero if there is ―no available evidence of a 

dropout episode,‖ and due to the collection of data on all sample members from multiple sources for this 

variable. While no observations are dropped from conditioning the sample on observations for the dropout 

episode outcome variable, however, conditioning on observations for the variable of interest—whether the 

student has ever taken a remedial math or English class—drops 2,045 observations from the sample due 

to missing data.  The remaining 14,152 observations make up the analytic sample for this study, of which 

11.5% reported taking a remedial math or English course.  

 

Weights 

 The design of the survey necessitated the use of an analytic weight.  The weight applied to each 

respondent adjusts for the differential probabilities of being selected into the sample.  Additionally, the 

weight accounts for the incidence of nonresponse from schools and students selected into the sample who 

did not participate in the study.  The weight, F2BYPNLWT, was created through applying the sophomore 

2002 cohort flag to the weight for students who responded to the first and second follow-up surveys 

(F1F2WT).  The weight adjusts for the fact that the actual observations of students responding in each of 

the surveys would bias the sample, making it unrepresentative of the national population; using the weight 

ensures that the results are generalizable to the population.  

 

Description of Sample 

In order to better understand how missing data affect the results of the logit models, I report 

descriptive statistics on the key student social and academic background variables in the ―in-sample‖ 

column of Table 1.  The sample is evenly divided between males and females.  In terms of race/ethnicity, 

57% of the sample is white, 13% of the sample is black, 14% of the sample is Hispanic, and 10% of the 

sample is Asian.  Just under a quarter (23%) of the sample is in the lowest socioeconomic status quartile.  
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Only 12% of the students in the sample have repeated a grade from kindergarten to 10
th

 grade, and most 

of the students have high school GPAs above 2.0 (on a 4.0 scale).  Students varied in their school 

attendance during the fall 2002 semester of 10
th

 grade with 15% never absent during the semester, 37% 

absent one to two times, 33% absent three to six times, and 16% absent seven or more times.
10

  

Approximately 15% of the students in the sample had been suspended from school (includes in- and out-

of-school suspensions) or put on probation. 

An advantage of the ELS:2002 dataset is the inclusion of school characteristics amongst the data.  

These data describe the school contexts that students in the sample experience.  Students are distributed 

across schools with varying free and reduced price lunch participation rates; 25% of students attend 

schools with 0-5% free and reduced lunch participation, and 24% of students attend schools with over 

50% free and reduced lunch participation.  Free and reduced price lunch percentage serves as a proxy for 

percent low-income, which is not available at the school level.  Eligibility for free or reduced price lunch 

is determined based on household poverty levels, thus schools with higher percentages of students on free 

and reduced price lunch are more economically disadvantaged.  Most students attend schools with 600 or 

more students, as well as attend urban or suburban schools.  The schools in the sample, on average, report 

small percentages of 10
th

 grade students in remedial math and reading programs, 5.8% and 4.2% 

respectively. 

 

Missing Data Analysis 

 Missing data substantially changed the composition of the sample.  I created a dichotomous 

variable ―insam,‖ coded 0 for the 2,045 observations dropped from the sample owing to missing data, and 

coded 1 for the 14,152 observations retained in the sample because they had complete data.  Table 1 

presents results from t-tests comparing the means for background variables and the outcome variable for 

                                                 
10

 Student absence data were captured in the base year survey.  The question on the survey asked how many times the student 

was absent during the fall 2002 semester of his 10
th

 grade school year. 
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cases in the sample and outside the sample.  The proportion of dropouts differs significantly between the 

sample and out-of-sample groups, with the out-of-sample group containing a higher proportion of 

dropouts.  The fact that these students are being dropped from the analysis weakens the results of this 

study. 

Table 1: Comparison of Out-of-Sample Group vs. In-Sample Group 

  Out-of-sample
1
 In-sample

2
  

  2,045 obs  14,152 obs 

  Variable Mean (SD)   Mean (SD) 

 Ever dropout of high school 0.16(0.36)***  0.11 (0.31) 

Student Social Background    

 Male 0.53 (0.50)*  0.50 (0.50) 

 White 0.56 (0.50)  0.57 (0.49)~ 

 Black 0.16 (0.37)**  0.13 (0.34) 

 Hispanic 0.15 (0.36)  0.14 (0.35) 

 Asian 0.10 (0.30)  0.10 (0.29) 

 Other race 0.04 (0.19)  0.06 (0.23)** 

 Lowest SES Quartile 0.27(0.44)*  0.23 (0.00) 

Student Academic Background    

 Repeated any grade (k-10) 0.16 (0.36)***  0.12 (0.32) 

 GPA 0-1.5 (lowest) 0.11 (0.31)***  0.06 (0.25) 

 GPA 1.51-2.0 0.13 (0.33)  0.12 (0.33) 

 GPA 2.01-3.0 0.37 (0.35)  0.42 (0.49)*** 

 GPA 3.01-4.0 (highest) 0.39 (0.49)  0.40 (0.49) 

 10th grade math/English achievement composite 50.25 (9.16)  50.71 (9.96) 

 Never absent during semester 0.22 (0.42)***  0.15 (0.36) 

 Absent 1-2 times during semester 0.35 (0.48)  0.37 (0.48) 

 Absent 3-6 times during semester 0.27 (0.02)  0.33 (0.47)* 

 Absent 7 or more times during semester 0.16 (0.36)  0.16 (0.36) 

 Ever suspended 0.19 (0.39)~  0.15 (0.36) 

School Characteristics    

 0-5% in free lunch program 0.27 (0.44)  0.25 (0.43) 

 6-20% in free lunch program 0.20 (0.40)  0.24 (0.43)*** 

 21-50% in free lunch program 0.29 (0.27)  0.32 (0.31)* 

 51% or more in free lunch program 0.24 (0.43)***  0.19 (0.39) 

 Small school (1-599 students) 0.19 (0.40)  0.27 (0.45)*** 

 Medium School (600-1,199 students) 0.30 (0.27)  0.31 (0.31) 

 Large school (1,200-1,999 students) 0.28 (0.45)  0.26 (0.44) 

 Very large school (2,000+ students) 0.23 (0.42)***  0.15 (0.36) 

 % in remedial reading 4.75 (7.85)*  4.24 (7.32) 

 % in remedial math 6.42 (10.05)*  5.78 (9.40) 

 Suburban school 0.44 (0.50)  0.49 (0.50)*** 

 Urban school 0.41 (0.49)***  0.33 (0.47) 

 Rural school 0.15 (0.36)  0.19 (0.39)*** 

  Private School 0.20(0.01)   0.21(0.00) 

***p<.001, ** p<.01, *p<.05, ~p<.10    
[1] The "out-of-sample" group consists of students for whom data on remedial coursework is missing. 
[2] The "in-sample" group consists of students for whom there are data on remedial coursework. 
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The out-of-sample group also differs significantly from the in-sample group on several key social 

background control variables.  The in-sample group contains a significantly higher proportion of females, 

white students, and students of other races (i.e., American Indian/Alaska native, multiracial) than the out-

of-sample group.  On the other hand, the in-sample group includes a significantly smaller proportion of 

black students and of students in the lowest SES quartile.  Thus, the sample is significantly whiter, more 

female, and higher SES than the out-of-sample group.  Indeed, this influences the results because SES, 

race/ethnicity, and gender all correlate with dropout behavior; the students who are excluded are those 

more likely to enroll in remedial courses and to drop out of school.  As a result, the coefficient on 

remediation might appear to be less than expected. 

In addition to significant differences between the in-sample and out-of-sample groups on social 

background characteristics, the two groups also differ on many of the school background variables used in 

this analysis.  Academic performance of the in-sample group appears to be superior to the performance of 

the out-of-sample group.  For example, there is a smaller proportion of repeaters in the in-sample than the 

out-of-sample group, and there is a significant difference in the proportion of students with low GPAs, 

6% in the in-sample group compared to 11% in the out-of-sample group.  Average achievement, as 

measured by a composite math and English standardized test score, is also significantly lower in the out-

of-sample group.  Perhaps surprisingly, the out-of-sample group has a significantly larger proportion of 

students with no absences during the semester and a smaller proportion of students with three to six 

absences than the in-sample group.  Finally, the out-of-sample group has a significantly higher proportion 

of students with recorded suspensions than the in-sample group.  The exclusion of the out-of-sample 

observations, which have seemingly lower average academic performance and more discipline problems, 

could potentially negatively bias the coefficient on remediation.  In other words, the over-representation 

of higher-achieving students in the sample might make the remedial courses seem more effective at 

reducing dropout occurrences. 
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 Just as individual characteristics differ, so do the characteristics of the schools of the students in 

the two groups.  There is a significantly higher proportion of out-of-sample students attending poorer 

schools, defined as 50% or above free and reduced lunch participation rate schools.  A higher proportion 

of in-sample students attend small schools of fewer than 600 students, while a higher proportion of out-of-

sample students attend very large schools of more than 2,000 students.  Moreover, the in-sample group 

contains a larger percentage of students in suburban and rural schools, while the out-of-sample group 

contains a larger percentage of students in urban schools.  Finally, students in the in-sample group attend 

schools with significantly lower percentages of 10th graders in remedial reading and math programs.  

Overall, students in the in-sample group attend small, suburban, low free and reduced lunch participation 

schools at higher rates than out-of-sample students, which could result in underestimated regression 

results.  That is, the exclusion of low-achieving students from disadvantaged schools could make remedial 

courses seem more effective at reducing dropout. 

 

Variables 

Dependent Variable 

 The NCES composite ―F2EVERDO‖ is the dependent variable in this study.  This is a 

dichotomous variable where a 1 value indicates that the student has experienced a dropout incident 

(absent for four or more consecutive weeks) and a 0 value indicates that there is no evidence the student 

has experienced a dropout incident.   

Variable of Interest 

The variable of interest in this study is the ―remed‖ variable.  This variable is a composite of the 

math remediation indicator and the English remediation indicator from the base year of the survey.  

―Remed‖ is a 0/1 variable in which students who responded ―yes‖ to having taken remedial English or 

―yes‖ to having taken remedial math, or ―yes‖ to both were coded 1.  Students who had not taken either 

remedial math or remedial English were coded 0.  A potential limitation of this variable that was 
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discussed in the missing data analysis is that there are 2,045 missing observations, and these students are 

significantly different in terms of background characteristics than the 14,152 students included in the 

sample.  Another problem with this variable is that it is self-identified.  Therefore, the variable might not 

capture all students who have taken remedial classes.  Unfortunately, detailed transcript data were not 

available for this study. 

Student Social Background Measures 

 Earlier research on dropout behavior focused on the relationship between dropout occurrences and 

student demographic characteristics such as gender, race, and socioeconomic status (Rumberger, 1983).  

From this research, gender is correlated with dropout propensity, and, thus, is included in this study using 

the variable ―male,‖ where male students are coded 1 and females coded 0 (Barro, 1987; Rumberger, 

1983).  Dummy variables were created from the NCES race composite variable.  The study includes 

controls for black (coded 0 for not black and 1 for black), Asian (coded 0 for not Asian and 1 for Asian), 

Hispanic (coded 0 for not Hispanic and 1 for Hispanic), and other race (coded 0 if not multiracial nor 

American Indian/Alaska native and coded 1for multiracial or American Indian/Alaska native).  White 

(coded 0 for not white and 1 for white) is used as the baseline category, since the majority of the sample is 

white.  While race represents an important control, prior research also showed socioeconomic status to be 

one of the strongest predictors of dropout behavior (Barro, 1987; Hill, 1979; Rumberger, 1983).  This 

analysis includes an indicator variable for low socioeconomic status, ―low SES,‖ where all students in the 

lowest SES quartile are coded 1 and all others coded 0.   

Student Academic Background Measures 

 In addition to student demographic characteristics, research shows that student academic 

background influences dropout propensity and, therefore, must be accounted for in the model to isolate 

the relationship between remediation and dropout behavior (Alexander et al., 2001; Allensworth and 

Easton, 2007; Balfanz et al., 2007; Barro, 1987; Jimerson et al., 2002; Roderick, 1994; Roderick and 

Camburn, 1999; Rumberger and Palardy, 2005).  First, student academic performance, as measured by 
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GPA, is related to dropout propensity, with low GPA students more likely to drop out of high school 

(Alexander et al., 2001; Allensworth and Easton, 2007; Roderick and Camburn, 1999).  Since the public 

use file of ELS:2002 data only included categorical GPA ranges, this variable is collapsed into four GPA 

categories (0-1.5; 1.51-2.0; 2.01-3.0; 3.01-4.0) and dummy variables are created for each range.  Students 

within each GPA range are coded 1 and students out of the GPA range are coded 0.  The highest GPA 

range (3.01-4.0), ‗A/B‘ students, serves as the baseline category for analysis.  Second, prior achievement 

must be considered due to its relationship to dropout behavior and placement in remedial classes (Balfanz 

et al, 2007).  Thus, the model includes the standardized 10
th

 grade math and English composite score on 

the NCES-created student achievement test.
11

 

 Other non-academic school background variables important to consider are the number of student 

absences and the number of student suspensions.  Both of these variables are predictors of poor school 

performance and dropout behavior (Balfaz et al., 2007).  Because the public use ELS:2002 file does not 

include data on the exact number of student absences, I collapse the categorical number of semester 

absences variable into four absence categories (0 semester absences, 1-2 semester absences; 3-6 semester 

absences; 7 or more semester absences).  Next, I create dummy variables for which students within each 

absence range are coded 1 and those outside the absence range are coded 0.  The ―never absent‖ (0 

semester absences) serves as the reference group for analysis.  Additionally, I include a dichotomous 

control variable measuring whether or not the student was ever suspended.  To create this variable I 

combine two variables: one measuring whether the student had ever been in in-school suspension (ISS), 

and the second measuring whether the student had ever been in out-of-school suspension 

(OSS)/probation.  Students responding ―yes‖ to one or both of these questions are coded 1 in the new 

―suspended‖ variable, and those responding ―no‖ to both of these questions are coded 0. 

 

                                                 
11

 The raw composite score on the NCES math and English achievement test is rescaled to have a mean of 0 and a standard 

deviation of 1.   
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School Characteristics Measures 

 School environment plays an important role in determining a student‘s likelihood of dropping out 

of high school.  While we can account for differences in certain observed characteristics such as school 

size, percent free and reduced lunch, and urbanicity, there are certain unobservable characteristics relating 

to school culture, and the commitment and motivation of the instructional staff for which there are no 

appropriate measures, despite the potential of these factors to bias results.  In order to control for school-

specific effects I create dummy variables for each school included in the model (748 total).  The school 

dummies are included in Models 5 and 6 as school fixed-effects.  The inclusion of school fixed-effects 

isolates the relationship between remediation status and dropout behavior, independent of school-specific 

characteristics.  

Interaction Variable 

 In order to address the second research question about whether the relationship between 

remediation and dropout incidence varies across ability groups, I create an interaction variable.  I interact 

the dichotomous remediation variable, ―remed,‖ with the standardized continuous 10
th

 grade math/English 

achievement test composite score.  The significance of this variable in the analysis at the student-level 

will indicate whether there is a difference between students in remedial classes and students not in 

remedial classes at the mean level of achievement. 

Omitted Variables 

 One variable omitted from this study that is strongly associated with dropout behavior is a 

measure of high school course failures.  This information is only available in the restricted use transcript 

data or on the dropout questionnaire.  Although the dropout questionnaire is publicly available, there are a 

significant number of missing observations on this question, with only 675 of dropouts having answered 

this question.  Including this variable would reduce the sample size significantly.  Yet, not including this 

variable introduces bias into the analysis making remediation appear more influential than it may be in 

reality, because factors related to dropping out that may be more important than remediation are 
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necessarily excluded.  The remediation variable may be capturing some of the variation in the outcome 

that is due to those missing factors.  However, the bias of the sample with these measures outweighs the 

omitted variable bias. 

 

RESULTS 

 

Descriptive Results 

Remedial vs. Non-Remedial 

Table 2 presents the results of bivariate comparisons for students who reported taking remedial 

courses and students who did not report taking remedial courses.  As expected the students, on average, in 

these two groups differ significantly across their social and academic characteristics.  The remedial group 

has a higher proportion of males and a higher proportion of students from racial/ethnic minority groups 

than in the non-remedial group. Specifically, there is a significantly higher proportion of black students in 

the remedial group than the non-remedial group, 25% to 13% (p<.001) respectively.   Moreover, there is a 

higher proportion of students from the lowest SES quartile in the remedial group (29%) than the non-

remedial group (23%, p<.001).  

 The academic background characteristics of the students in the remedial and non-remedial groups 

also differ markedly.  The remedial group has a higher proportion of students who have repeated a grade 

(21%) than the non-remedial group (11%, p<.001).   The remedial group also includes a higher proportion 

of students who have low GPAs relative to the non-remedial group.  There are differences in ability 

measured on the NCES math and English achievement test between the two groups.  Students in the 

remedial group are 0.41 standard deviations below the mean achievement composite score of the sample, 

while students not in the remedial group are 0.05 standard deviations above the mean achievement 

composite score (p<.001). In terms of school engagement, there are only small differences across the 

number of absences.  However, there is a significant difference in the suspension experiences of students 
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in the remedial and non-remedial groups.  Of the students in the remedial group, 22% were suspended 

from school at least once, compared to 14% for the non-remedial group (p<.001). 

Table 2: Descriptive Statistics for All Variables by Remediation Status (n=14,152) 

  

  
No Remedial 

Course(s)
1
 

 
Remedial 

Course(s)
2
 

  Variable Mean (SD)   Mean (SD) 

Student Social Background    

 Male 0.49 (0.50)  0.57 (0.50)*** 

 White 0.58 (0.49)***  0.53 (0.50) 

 Black 0.13 (0.33) . 0.25 (0.36)* 

 Hispanic 0.14 (0.35)  0.17 (0.38)** 

 Asian 0.10 (0.29)  0.09 (0.29) 

 Other race 0.06 (0.23)  0.06 (0.24) 

 Lowest SES Quartile 0.23 (0.42)  0.29 (0.45)*** 

Student Academic Background     

 Repeated any grade (k-10) 0.11 (0.31)  0.21 (0.41)*** 

 GPA 0-1.5 (lowest) 0.06 (0.24)  0.10 (0.30)*** 

 GPA 1.51-2.0 0.12 (0.32)  0.16 (0.36)*** 

 GPA 2.01-3.0 0.41 (0.49)  0.44 (0.50)* 

 GPA 3.01-4.0 (highest) 0.41 (0.49)***  0.30 (0.46)  

 Standardized math/English Achievement 0.05 (0.98)***  -0.41 (1.05) 

 Never absent during semester 0.15 (0.36)  0.17 (0.37)~ 

 Absent 1-2 times during semester 0.37 (0.48)  0.36 (0.48) 

 Absent 3-6 times during semester 0.33 (0.47)~  0.30 (0.46) 

 Absent 7 or more times during semester 0.16 (0.36)  0.17 (0.37) 

 Ever suspended 0.14 (0.35)  0.22 (0.41)*** 

School Characteristics    

 0-5% in free lunch program 0.25 (0.43)  0.26 (0.43) 

 6-20% in free lunch program 0.24 (0.43)  0.24 (0.42) 

 21-50% in free lunch program 0.32 (0.47)*  0.30 (0.46) 

 51% or more in free lunch program 0.19 (0.39)  0.21 (0.41)** 

 Small school (1-599 students) 0.27 (0.44)  0.28 (0.45) 

 Medium School (600-1,199 students) 0.31 (0.46)  0.33 (0.47) 

 Large school (1,200-1,999 students) 0.26 (0.44)  0.25 (0.44) 

 Very large school (2,000+ students) 0.15 (0.36)~  0.13 (0.34) 

 % in remedial reading 4.18 (7.23)  4.68 (8.07)* 

 % in remedial math 5.71 (9.36)  6.27 (9.67)* 

 Suburban school 0.49 (0.50)  0.48 (0.50) 

 Urban school 0.33 (0.47)  0.33 (0.47) 

  Rural school 0.19 (0.39)   0.19 (0.39) 

***p<.001, ** p<.01, *p<.05, ~p<.10    
[1] The ―no remedial course(s)‖ group includes students who have not taken remedial math nor remedial 

English. 
[2] The ―remedial course(s)‖ group includes students who have taken remedial math, remedial English, or 

both remedial math and remedial English. 
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A comparison of school characteristics for the remedial and non-remedial groups reveals a few 

important differences.  First, more students in the remedial group attend schools with high levels of free 

and reduced lunch participation.  Second, and not surprisingly, the average school percentage of students 

in remedial math and reading programs is higher among students in the remedial group. 

Dropout vs. Non-Dropout 

Table 3 presents the results of means testing for students who dropped out of high school and 

students who did not drop out of high school.  As expected, the students, on average, in these two groups 

differ significantly in their social and academic characteristics and in similar ways to the differences that 

distinguish students in remedial coursework and those not in remediation (see Table 2).  The significant 

variation between dropouts and non-dropouts serves as the motivation for this study.  The dropout group 

has a higher proportion of males than the non-dropout group, 57% male to 49% male respectively 

(p<.001).  In terms of race, the dropout group has a higher proportion of students from racial/ethnic 

minority groups.  Specifically, there are significantly higher proportions of black and Hispanic students in 

the dropout group than the non-dropout group, (20% vs. 12% for black students, p<.001, 22% vs. 14% for 

Hispanic students, p<.001).  Conversely, the non-dropout group contains higher proportions of white and 

Asian students.   Lastly, a higher proportion of students from the lowest SES quartile is in the dropout 

group (45%) than the non-dropout group (21%, p<.001).   

 In addition to social background characteristics, the academic background characteristics of the 

students in the dropout and non-dropout groups differ noticeably.  The dropout group has a higher 

proportion of students who have repeated a grade (33%) than the non-dropout group (10%, p<.001). The 

dropout group contains a higher proportion of students who have low GPAs and smaller proportion of 

students with high GPAs relative to the non-dropout group.  Students in the dropout group are 0.70 

standard deviations below the mean achievement composite score of the sample, while students not in the 

remedial group are 0.08 standard deviations above the mean achievement composite score (p<.001).  In 

terms of school engagement, the dropout group has a much higher proportion of students who are 
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chronically absent (7 or more times in the semester) than the non-dropout group, 36% to 13% respectively 

(p<.001).  Moreover, there is a significant difference in the suspension experiences of students in the 

dropout and non-dropout groups.  Of the students in the dropout group, 41% were suspended from school 

at least once, compared to 12% for the non-dropout group (p<.001). 

Table 3: Descriptive Statistics for All Variables by Dropout Status (n=14,152)  
  No Dropout

1
  Dropout

2
  

  Variable Mean (SD)   Mean (SD)  
Student Social Background      
 Male 0.49 (0.50)  0.57 (0.50)***  
 White 0.59 (0.49)***  0.43 0(.49)  
 Black 0.12 (0.33)  0.20 (0.34)***  
 Hispanic 0.14 (0.34)  0.22 (0.42)***  
 Asian 0.10 (0.30)***  0.07 (0.27)  
 Other race 0.06 (0.23)  0.08 (0.28)***  
 Lowest SES Quartile 0.21 (0.41)  0.45 (0.50)***  
Student Academic Background      
 Repeated any grade (k-10) 0.10 (0.30)  0.33 (0.47)***  
 GPA 0-1.5 (lowest) 0.03 (0.17)  0.38 (0.48)***  
 GPA 1.51-2.0 0.10 (0.30)  0.32 (0.47)***  
 GPA 2.01-3.0 0.44 (0.50)***  0.25 (0.01)  
 GPA 3.01-4.0 (highest) 0.44 (0.50)***  0.06 (0.23)  
 Standardized math/English Achievement 0.08 (0.98)***  -0.70 (0.89)  
 Never absent during semester 0.16 (0.37)***  0.10 (0.30)  
 Absent 1-2 times during semester 0.38 (0.49)***  0.24 (0.43)  
 Absent 3-6 times during semester 0.33 (0.47)~  0.31 (0.46)  
 Absent 7 or more times during semester 0.13 (0.34)  0.36 (0.48)***  
 Ever suspended 0.12 (0.33)  0.41 (0.49)***  
School Characteristics      
 0-5% in free lunch program 0.26 (0.44)***  0.14 (0.35)  
 6-20% in free lunch program 0.24 (0.43)  0.25 (0.43)  
 21-50% in free lunch program 0.31 (0.47)  0.35 (0.48)**  
 51% or more in free lunch program 0.18 (0.38)  0.25 (0.44)***  
 Small school (1-599 students) 0.28 (0.45)**  0.24 (0.43)  
 Medium School (600-1,199 students) 0.32 (0.47)  0.27 (0.44)  
 Large school (1,200-1,999 students) 0.26 (0.44)  0.30 (0.46)**  
 Very large school (2,000+ students) 0.15 (0.35)  0.20 (0.40)***  
 % in remedial reading 4.03 (7.02)  6.05 (9.38)***  
 % in remedial math 5.71 (9.36)  6.27 (9.67)~  
 Suburban school 0.49 (0.50)**  0.45 (0.50)  
 Urban school 0.33 (0.47)  0.35 (0.48)  
  Rural school 0.18 (0.39)   0.20 (0.40)  
***p<.001, ** p<.01, *p<.05, ~p<.10     
[1] Students classified as non-dropouts have no available evidence of dropout incident.  
[2] Students classified as dropouts have missed 4 or more weeks of school at some point during the survey period. 
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A comparison of the schools the dropout and non-dropout students attend reveals significant 

differences.  First, more students in the dropout group than in the non-dropout group attend schools with 

high levels of free and reduced lunch participation (25% vs. 18%, p<.001).  Second, compared to non-

dropout students, more students in the dropout group attend large or very large schools of 1,200 or more 

students (26% vs. 30% for large schools, p<.01, 15% vs. 20% for very large schools, p<.001).  Third, the 

average school percentage of students in remedial reading classes is higher among students in the dropout 

group.  Lastly, a higher proportion of students in the non-dropout group attend suburban schools (49%) 

than the dropout group (45%, p<.01). 

 

Correlation Tests and Multicollinearity 

Table 4 presents a correlation matrix for the academic background measures and the dependent 

variable (―ever drop out of high school‖).  The far left column of Table 4 contains phi correlation 

coefficients and statistical significance for each student academic background measure with the dependent 

variable.
12

  The columns to the right display the phi correlation coefficients and statistical significance 

between each of the student academic background measures.  A significant amount of correlation exists 

between the academic background measures and dropout status as well as within the academic 

background measures.  This affects the specification of the model and the results of the study.   

Ever dropout 

of high 

school

Remedial 

courses

Repeated 

a grade (k-

10) Suspended

Absent 3-6 

times

Absent 7+ 

times

0-1.5 

GPA

1.51-2.0 

GPA

Ever dropout of high school 1.00***

Remedial courses 0.04*** 1.00***

Repeated a grade (k-10) 0.20*** 0.10*** 1.00***

Suspended 0.25*** 0.07*** 0.16*** 1.00***

Absent 3-6 times -0.01* -0.02* -0.01 0.02** 1.00***

Absent 7+ times 0.19*** 0.01 0.08*** 0.19*** -0.30*** 1.00***

0-1.5 GPA 0.42*** 0.05*** 0.16*** 0.25*** -0.02** 0.15*** 1.00***

1.51-2.0 GPA 0.20*** 0.04*** 0.12*** 0.20*** 0.03*** 0.10*** -0.10*** 1.00***

*** p<0.01, ** p<0.05, * p<0.1

Table 4: Correlation Matrix for Student Academic Background Variables and Dropout Status

 

                                                 
12 A phi correlation, which is appropriate for dichotomous variables, is equivalent to a Pearson correlation test in Stata. 
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 The results of correlation tests in Table 4 raise multicollinearity as a potentially harmful statistical 

issue in the study.  Multicollinearity occurs when independent variables specified in the model are highly 

correlated with one another.  In this case, Table 4 demonstrates that significant correlation exists among 

all of the student academic background measures.  Therefore, including all of these correlated academic 

background measures as independent variables in the model makes multicollinearity likely.  

Multicollinearity does not reduce the predictive power of the model, but it may destabilize coefficient 

estimates.  This phenomenon makes it difficult to determine the unique contribution of remedial 

coursework in the model when such highly correlated independent variables exist.  A solution to the 

problem is to drop one of the correlated independent variables to reduce redundancy in the model.  Yet, 

dropping one of the independent variables is also delicate because of the threat of eliminating a 

confounding variable.  A confounding variable is an extraneous variable that is correlated with the 

independent variable of interest and the dependent variable such that leaving it out of the model threatens 

the validity of any inferences made about the relationship between the variable of interest and the 

dependent variable.  In this study, repeater status is dropped to lessen redundancies among the academic 

background factors, such as GPA, suspension and chronic absence. Notably, this does not eliminate the 

potential for multicollinearity to interfere with the validity of the results. 

 

Logit Model Results 

 All results for the logit models are located in Tables 5 and 6.  Table 5 presents the coefficients and 

associated standard errors for models 1-6.  Because logit coefficients are displayed in log odds it is 

difficult to make substantive interpretations of the results.  To address this problem, I include a 

transformation of the logit coefficients into odds ratios in Table 6.  There is no change in statistical 

significance of the parameter estimates from Table 5 to Table 6. 
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Table 5: Results of Model Predicting Likelihood of  

Dropping Out of High School from Remedial Coursework  

Logit Models 

  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

  F2EVERDO F2EVERDO F2EVERDO F2EVERDO F2EVERDO F2EVERDO 

  Coeff Coeff Coeff Coeff Coeff Coeff 

    (SE) (SE) (SE) (SE) (SE) (SE) 

Variable of Interest       

 Enrollment in remedial courses   -0.04 -0.12 -0.06 -0.01 

    (-0.09) (-0.11) (-0.12) -0.16 

Student Social Characteristics       

 Male 0.40*** 0.34*** 0.34*** -0.08 -0.09 -0.08 

  (-0.06) (-0.06) (-0.06) (-0.08) (-0.08) (0.08)  

 Black 0.57*** 0.12 0.12 -0.20* -0.10 -0.10 

  (-0.09) (-0.10) (-0.10) (-0.12) (-0.14) (-0.14) 

 Asian -0.18 -0.02 -0.02 0.15 0.16 0.16 

  (-0.12) (-0.13) (-0.13) (-0.16) (-0.18) (-0.18) 

 Hispanic 0.51*** 0.18* 0.18* -0.04 -0.02 -0.02 

  (-0.09) (-0.09) (-0.09) (-0.11) (-0.14) (-0.14) 

 Other race 0.64*** 0.41*** 0.41*** 0.39*** 0.37** 0.37** 

  (-0.12) (-0.12) (-0.12) (-0.15) (-0.16) (-0.16) 

 Low SES 0.98*** 0.64*** 0.64*** 0.63*** 0.55*** 0.55*** 

  (-0.06) (-0.07) (-0.08) (-0.08) (-0.09) (-0.09) 

Student Academic Characteristics       

 10th grade math/English   -0.62*** -0.62*** -0.13** -0.02 -0.03 

 achievement composite  (-0.04) (-0.04) (-0.05) (-0.05) (-0.06) 

 Absent 1-2 times during semester -0.05 -0.05 -0.19 -0.17 -0.17 

   (-0.11) (-0.11) (-0.13) (-0.14) (-0.14) 

 Absent 3-6 times during semester 0.28*** 0.28*** -0.03 -0.04 -0.05 

   (-0.11) (-0.11) (-0.13) (-0.14) (-0.14) 

 Absent 7+ times during semester  1.18*** 1.18*** 0.54*** 0.46*** 0.46*** 

   (-0.11) (-0.11) (-0.14) (-0.14) (-0.14) 

 Ever suspended  1.01*** 1.01*** 0.52*** 0.43*** 0.43*** 

   (-0.07) (-0.08) (-0.09) (-0.09) (-0.09) 

 GPA 0-1.5 (lowest)    4.35*** 4.58*** 4.58*** 

     (-0.18) (-0.19) (-0.19) 

 GPA 1.51-2.0    2.90*** 3.09*** 3.08*** 

     (-0.16) (-0.18) (-0.17) 

 GPA 2.01-3.0    1.22*** 1.36*** 1.36*** 

     (-0.15) (-0.15) (-0.15) 

 Achievement Composite *Remed     0.06 

       -0.13 

School Fixed Effects No No No No Yes Yes 

McFadden’s R2 0.04 0.17 0.17 0.40 0.63 0.63 

Observations 14,152 13,916 13,916 12,829 9,174 9,174 

*** p<0.01, ** p<0.05, * p<0.1       
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Table 6: Odds Ratios Results of Model Predicting Likelihood of  

Dropping Out of High School from Remedial Coursework  

  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

  F2EVERDO F2EVERDO F2EVERDO F2EVERDO F2EVERDO F2EVERDO 

  Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio 

    (SE) (SE) (SE) (SE) (SE) (SE) 

Variable of Interest       

 Enrollment in remedial courses   0.96 0.89 0.94 0.74 

    (-0.09) (-0.10) (-0.11) (-0.40) 

Student Social Characteristics       

 Male 1.50*** 1.41*** 1.41*** 0.93 0.92 0.92 

  (-0.09) (-0.09) (-0.09) (-0.07) (-0.07) (-0.07) 

 Black 1.76*** 1.13 1.13 0.82* 0.9 0.9 

  (-0.16) (-0.11) (-0.11) (-0.10) (-0.12) (-0.12) 

 Asian 0.84 0.99 0.98 1.16 1.17 1.17 

  (-0.10) (-0.13) (-0.13) (-0.18) (-0.21) (-0.21) 

 Hispanic 1.67*** 1.20* 1.20* 0.96 0.98 0.98 

  (-0.15) (-0.11) (-0.11) (-0.15) (-0.13) (-0.14) 

 Other race 1.90*** 1.50*** 1.5*** 1.47*** 1.44** 1.45** 

  (-0.22) (-0.18) (-0.18) (-0.22) (-0.23) (-0.23) 

 Low SES 2.66*** 1.89*** 1.89*** 1.87*** 1.73*** 1.73*** 

  (-0.17) (-0.13) (-0.13) (-0.15) (-0.15) (-0.15) 

Student Academic Characteristics       

 10th grade math/English   0.54*** 0.54*** 0.88** 0.98 0.98 

 achievement composite  (-0.02) (-0.02) (-0.04) (-0.05) (-0.06) 

 Absent 1-2 times during semester 0.95 0.95 0.83 0.85 0.85 

   (-0.10) (-0.10) (-0.11) (-0.11) (-0.11) 

 Absent 3-6 times during semester 1.33*** 1.32*** 0.97 0.96 0.95 

   (-0.14) (-0.14) (-0.13) (-0.13) (-0.13) 

 Absent 7+ times during semester  3.25*** 3.25*** 1.72*** 1.59*** 1.58*** 

   (-0.36) (-0.36) (-0.23) (-0.23) (-0.23) 

 Ever suspended  2.73*** 2.73*** 1.68*** 1.54*** 1.54*** 

   (-0.19) (-0.19) (-0.14) (-0.14) (-0.14) 

 GPA 0-1.5 (lowest)    77.08*** 97.69*** 97.09*** 

     (-13.63) (-18.43) (-18.36) 

 GPA 1.51-2.0    18.12*** 21.88*** 21.77*** 

     (-2.86) (-3.65) (-3.64) 

 GPA 2.01-3.0    3.40*** 3.90*** 3.89*** 

     (-0.49) (-0.59) (-0.59) 

 Achievement Composite *Remed     1.06 

       -0.13 

School Fixed Effects No No No No Yes Yes 

Observations 14,152 13,916 13,916 12,829 9,174 9,174 

*** p<0.01, ** p<0.05, * p<0.1      
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Models 1-2 

 In the initial logit model all student social characteristics are significantly related to dropping out 

of high school, with the exception of Asian.  On average, students identifying as black are 1.8 times more 

likely to drop out of high school than white students, all else equal (p<.001).  Similarly, Hispanic students 

are 1.7 times more likely to drop out (p<.001) and students classified as ―other race‖ are 1.9 times more 

likely to drop out than white students (p<.001).  The coefficient accounting for the largest amount of 

variation in dropout behavior is the indicator variable for lowest SES quartile.  In Model 1, students in the 

lowest SES quartile are 2.7 times more likely to drop out of high school than students of middle or upper 

socioeconomic status (p<.001).  However, Model 1 explains only 4.4% of the variation in the dependent 

variable (McFadden‘s R
2
=.044).  This indicates that purely social background characteristics do not 

strongly predict dropout likelihood. 

 Model 2, which includes student academic background characteristics, explains four times as 

much of the variation of the dependent variable as Model 1 (McFadden‘s R
2
=.170).  The addition of 

controls for student academic characteristics affects the statistical significance of the coefficient on black. 

Accounting for differences in student academic characteristics effectively eliminates the importance of 

being black to dropping out of high school.  The coefficient on low SES is a little more than half as large 

as it was in Model 1, indicating that the coefficient was overestimated in the initial model and perhaps 

some of its relationship to the outcome is represented by differences in achievement.  Economically 

disadvantaged students and minority students tend to perform poorly on standardized tests, so accounting 

for differences in achievement reduces the unique contribution of SES and minority status to dropping 

out.  In Model 2, students from the lowest SES quartile, on average, are 1.9 times more likely to drop out 

of high school than their higher income peers, all else equal (p<.001). 

 Not only do student academic background characteristics explain more of the variation in dropout 

incidence, but most of these factors are uniquely related to the outcome.  Interestingly, in Model 2 the 

standardized English and math achievement composite score, a proxy for ability, is statistically 
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significant, yet not substantively significant.
13

  Later, the fully specified models actually eliminate the 

significance of math and English achievement test scores.     

In addition to academic performance measures, school engagement variables such as ―ever 

suspended‖ and the dummy variables for semester absences (absent 7 or more times and absent 3-6 times) 

are statistically significant in Model 2.  Adjusting for myriad social and academic differences, students 

who have been suspended are 2.7 times more likely to exit high school before graduation than students 

who have never been suspended from high school (p<.001).  Students with 7 or more absences during the 

fall 2002 semester are 3.3 times more likely to drop out of school (p<.001) by 2004 and students with 3-6 

semester absences are 1.3 times more likely to drop out (p<.001), than students with no reported absences 

during the semester.
14

   

Model 3 

 Model 3 includes student social and academic characteristics as well as the variable of interest, 

remediation status.  Adding remediation status after Model 2 was intended to demonstrate the mediating 

influence of remedial coursework on the other variables in the model.  For this to be the case, remediation 

would have to be significant in Model 3 and the student background characteristics would become non-

significant.  As shown in Table 5, this is not the case.  In Model 3, the coefficient on remediation is non-

significant.  Additionally, the parameter estimates are generally stable from Model 2 to Model 3.  This 

indicates that the omission of remediation did not bias the results in Model 2.  Statistical significance does 

not change from Model 2 to Model 3, and there are only miniscule changes in coefficient estimates 

between the two models.  Lastly, the addition of the remediation variable does not change the overall 

explanatory power of the model (McFadden‘s R
2
=.170).   

                                                 
13

 In Model 2, a one standard deviation increase in achievement is associated with slight increase in the likelihood of dropping 

out of high school (p<.001). 
14

 A student is considered a dropout if he or she misses 4 or more weeks of school during the survey period.  This has the 

potential to introduce multicollinearity into the model because chronically truant students might be captured as dropouts as 

well as being absent 7 or more times during the fall 2002 semester.  Students coded 1 on having 7 or more absences during the 

fall 2002 semester are more likely to be coded 1 on dropout because he or she missed 4 or more weeks of school.  Essentially, 

the outcome variable and the absence indicator are dependent on a student‘s number of absences, which makes both measures 

highly correlated.  The results of the correlation test between these two variables are displayed in Table 4. 
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Model 4 

 Model 4 has the same specification as Model 3, but the dummy variables for GPA are included in 

the model. The addition of GPA to the model significantly increases the explanatory value of the model 

(McFadden‘s R
2
=.40).  In line with prior dropout research, having a low high school GPA is strongly 

related to the likelihood of dropping out of high school.  GPA, which was split into four categorical 

variables to approximate grade ranges (A/B; B/C; C/D; D/F), is significantly related to the outcome for 

each grade range.  The baseline group is composed of A/B students (9-12
th

 GPA 3.01 to 4.00).  Students 

in the low GPA category (D/F students) are 77.1 times more likely, on average, to drop out of high school 

than the A/B students in the high GPA category (p<.001).  Students with GPAs between 1.51-2.0  (C/D) 

are predicted to be 18.1 times more likely to drop out of high school than high GPA (A/B) students, all 

else equal (p<.001).  As expected, the relationship between dropping out and GPA is much weaker for the 

middle GPA category (B/C), but still significant.  Students with GPAs between 2.01-3.0 (B/C) are 

predicted to be 3.4 times more likely to drop out of high school than the A/B students, all else equal 

(p<.001). 

The inclusion of GPA in the model changes the significance of social and academic 

characteristics.  The coefficients on male and Hispanic become non-significant.  The coefficient on low 

SES remains approximately the same as in Models 2 and 3.  The achievement composite score also retains 

the same explanatory power as in prior models.  In terms of school engagement, when GPA is included in 

the model, the importance of school absences fades.  For example, the coefficient on absent 3-6 times in 

the semester becomes non-significant and there is a decrease in the magnitude of the odds ratio for 

students who are absent 7 or more times.  There is a similar decrease in the magnitude of the coefficient 

on the suspension variable, though the significance does not change at all.  The model suggests that GPA 

works as a mediating variable for the relationship between these student background measures and 

dropping out; these background variables are linked to GPA, and GPA is so strongly related to dropping 
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out that differences in GPA essentially explain the underlying relationship between student background 

and dropping out of high school. 

Model 5 

 Model 5 contains the same specification as Model 4 with additional controls for school fixed-

effects.  Adding school fixed-effects, which control for school specific characteristics that could influence 

dropout behavior, strengthens the model‘s explanatory power (McFadden‘s R
2
=.625).  Overall, the 

estimates from Model 4 prove to be fairly stable as there is little change in statistical significance or 

coefficient magnitudes.  The coefficient on remedial coursework remains non-significant, but the 

coefficient on the achievement composite is no longer significant.  Thus, in this study dropout probability 

is independent of student performance on an achievement test.  The lowest two categories of GPA remain 

the strongest determinants of dropout behavior in the model. 

Model 6 

 The final model in Table 5 is the same as Model 5 but includes a variable for the interaction 

between remediation and achievement.  The variable is not significant indicating that the relationship 

between being in remedial courses and dropping out does not vary by a student‘s level of achievement on 

standardized tests of English and math. The remedial coursework variable also remains non-significant, 

such that remedial classes are not associated with increased dropout likelihood for average ability 

students.  In other words, there is not a significant difference between students in remedial classes and 

students not in remedial classes at the mean level of achievement.  All the coefficient estimates are similar 

in magnitude and statistical significance to what they are in Models 4 and 5.  The two lowest GPA 

categories remain the strongest explanatory variables for dropout behavior. 
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Wald Testing 

 The Wald test measures the goodness-of-fit of each of the models, essentially asking whether 

leaving predictor variables out of the model harms the overall explanatory power of the model.   Wald 

tests the null hypothesis that the coefficients on the independent variables are simultaneously equal to 0.  

If these parameters are not statistically different from 0, then they can be dropped from the model without 

reducing the fit of the model.  To conduct this test in Stata, I ran the unrestricted model (Model 6), and 

imposed restrictions on sets of independent variables.  The sets of restricted variables matched the 

variable groupings that were added to the model in steps beginning with Model 1 and ending with Model 

6.  The results of the Wald tests displayed in Table 7 show that adding student social and academic 

characteristics to the model improved its fit (p<.001).  However, the addition of the achievement and 

remediation interaction does not significantly improve the fit of the model.  Therefore, this variable could 

be dropped from Model 6, and there would be no decrease in the explanatory power of the model.  

 

Table 7: Wald Testing Results for Logit Models (n=9,174) 

Test Number Restrictions
1
 Models

2
 Wald Statistic

3
 Improve Model Fit? 

 Student Social Characteristics     
1 

 

Male, race/ethnicity dummies, 

and low SES indicator 1 - 6 
46.87*** Yes 

 Student Academic 

Characteristics 
   

2 

 

10th grade achievement 

composite, absence dummies, 

and suspension indicator 

2 - 6 62.39*** Yes 

3 
 GPA dummies 3 - 6 537.16**  

 Interaction Variable    

4 

  

Achievement composite 

*remed 
6 0.28 No 

*** p<0.01, ** p<0.05, * p<0.1    

(1) ―Restrictions‖ represent the independent variables that were tested. 

(2) ―Models‖ reports the models in which the tested variables appear. 

(3) The Wald statistic has a chi-square distribution. 
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DISCUSSION 

 Examination of the relationship between remedial coursework and dropout behavior, accounting 

for differences in student and school characteristics, reveals that remedial coursework is not associated 

with increased dropout likelihood as hypothesized.  However, the results do suggest that remedial 

coursework itself is not uniquely linked to the likelihood of dropping out of high school; instead, GPA 

proves of utmost importance to this outcome. 

 While academic background factors, including GPA, clearly have the strongest influence on 

dropout behavior, the results of the study also indicate the importance of school-level factors in predicting 

dropout likelihood.  The addition of school fixed-effects, which adjust for varying school characteristics, 

substantially improve the fit of the model.
15

   While prior research supports linkage between specific 

school characteristics and dropout propensity (Barro, 1987; Bryk and Thum, 1989; Lee and Burkam, 

2003; Lee and Smith, 1997; Rumberger and Palardy, 2005; Werblow and Duesbery, 2009), this study 

does not examine the relationship between remediation and dropout behavior dependent on specific 

school characteristics.  A hierarchical linear model, where students are nested in schools, would support 

examination of how the relationship between remedial coursework and dropout behavior varies given 

certain school characteristics (i.e., percent of student in the lowest SES quartile, percent of students in 

remedial courses, urbanicity, school sector, school size).   

In comparison to academic background factors and school-level factors, social background factors 

have little explanatory power with regards to dropout likelihood.  From Model 1 to Model 5 the 

coefficients on male, black, Asian and Hispanic become non-significant.  Additionally, the coefficient on 

low SES is substantially reduced from Model 1 to Model 5.
16

  This is important since students might be 

targeted for dropout prevention services based on their SES even though this is only a weak predictor of 

dropout likelihood when accounting for differences in academic background and school-level effects.   

                                                 
15

 McFadden‘s R
2
 increased 1.5 times with the inclusion of school fixed-effects in the model. 

16
 The odds ratio parameter estimate for low SES in Model 1 is 2.66 and is 1.73 in Model 5.  Therefore, the estimate in Model 

1 is 1.5 times larger than the estimate in the unrestricted model. 
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Similarly, prior ability, as measured on the NCES math and English achievement test has little 

influence on dropout behavior.  In the initial models, a one standard deviation increase in a student‘s 

standardized achievement composite score actually slightly increased a student‘s likelihood of dropping 

out of high school (p<.05).  However, by Model 5 prior ability is non-significant.  The non-significance of 

prior ability could relate to the weak alignment of the NCES test to the math and English curricula 

students experience.  It is uncertain how accurately the NCES test measures student ability and even more 

uncertain how well the NCES test predicts GPA.  Certainly, even if the NCES achievement tests 

accurately measure English and math ability, in a school context, it pales in comparison to the importance 

of GPA in measuring school performance.  Grades, given out by teachers, are the main tool for 

determining student promotion and for rating a student‘s mastery of a specific subject.  Thus, school 

districts seeking to identify potential dropouts using nationally norm-referenced achievement tests might 

find that using a student‘s school performance, indicated by grades, more reliably predicts dropout 

behavior.  Indeed, a student‘s GPA captures more than just his or her ability, but also his or her 

engagement in school, mastery of the district‘s curriculum and other unobservable factors (i.e., 

motivation, work ethic, value of education). 

The results of this study overwhelmingly support prior research on the strong association between 

high school GPA and dropout behavior.  Numerous studies found that low GPA and course failures were 

highly predictive of dropping out of high school (Barro, 1987; Roderick and Camburn, 1999; Alexander, 

Entwistle and Kabbani, 2001; Allensworth and Easton, 2007).  In this study, GPA had the strongest 

association with increased dropout likelihood.  This is not surprising, given that success in high school 

depends on accumulating enough credits to graduate.  Students with low GPAs have potentially failed 

several courses, setting them back on the path toward graduation.  While it is not clear from this study, at 

some point some of these students with low GPAs make the decision to drop out of high school because 

the probability of graduating seems unlikely due to the number of credits they would need to recover.  An 

interesting area for further research might be isolating the point at which high school students with low 



 45 

GPAs, on average, make the decision to drop out of school.  How many course failures does it take for a 

student to walk away from pursuing his or her high school diploma?  This research could inform the type 

and timing of interventions for students with low GPAs.  Perhaps supports for these students occur too 

late, when the climb to graduation seems far too steep. 

 

LIMITATIONS 

In this particular study, several limitations could hamper the effort to find a relationship between 

remediation and dropping out of high school, including the dependence on student self-identification of 

prior remedial course enrollment, the exclusion of 9
th 

grade and fall semester 10
th

 grade dropouts from 

ELS:2002, the multicollinearity of several variables in the model, and the exclusion of critical 

observations from the analytical sample due to missing data on the remedial coursework variable.  The 

reliance on student self-identification meant that remedial coursework was underreported, given that 

students may not actually know whether or not they have taken remedial courses.  In the future, detailed 

transcript data should be used to ensure more accurate observation of remediation experiences.   

The spring 2002 start date of ELS meant that all students who had dropped out during the 9
th

 

grade—a particularly difficult transition period for low-achieving students—or during the first half of 10
th

 

grade were not part of the study.  Observations from these students could be particularly informative.  If 

these students were known to be academically at-risk, then they would be more likely to be enrolled in 

remedial coursework.  Any future analysis of the relationship between remediation and dropout behavior 

should utilize longitudinal data that observes students prior to their transition to high school.   

Finally, the students in the analytic sample differed significantly, on average, from the students 

who had to be dropped from the sample due to missing data on the variable of interest.  The out-of-sample 

group had a significantly higher proportion of students with low GPAs and a higher proportion of students 

who had repeated a grade.  Moreover, students excluded from the analytic sample had a lower 

socioeconomic status, on average, than the students contained in the sample.  Phi correlation tests in Table 
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4 found that low SES, GPA between 0 and 2.0, and repeater status were are all highly correlated with 

enrollment in remediation and with dropping out (p<.001).  Therefore, statistically, issues with 

multicollinearity may have overwhelmed the potential of remediation proving significant.  And, 

substantively, excluding students with these characteristics could have made remediation seem more 

effective than it would have seemed had these students been included in the sample.  Perhaps future 

studies should utilize propensity score matching to compare students with similar social and academic 

background characteristics who received the remediation treatment with students who did not receive the 

treatment. 

  

CONCLUSION 

 While the results of this study leave many questions unanswered regarding the influence of 

remedial coursework on dropout likelihood, they also suggest several conclusions for where school 

district leaders should target limited resources to reduce dropout rates. 

Given that GPA is so strongly linked to dropout behavior, interventions must target this area.  

Certainly, schools often employ interventions that target low achievement of students, with the hope of 

increasing their success in high school courses.  While bolstering students‘ math and reading skills is 

critical, in this study higher achievement (measured on a standardized test) did not have a significant 

association with dropout behavior.  This finding, along with the strength of low GPA as a predictor of 

dropping out, supports development of interventions that directly target the academic performance of 

students in core courses.  Any intervention designed to address basic skill gaps should also be closely 

aligned with raising the academic performance of students in their core high school courses.  As schools 

develop early warning systems, they must include GPA as an important indicator to flag students with low 

GPAs for receipt of academic and social support services.  More research must be done in order to 

determine what causes students to have low GPAs in high school.  School districts must harness the 

power of developing longitudinal data systems in many states to identify those students most at risk for 
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high school course failure before they enter high school, and implement the appropriate supports that will 

increase their chances of graduating. 

The fact that remedial coursework did not actually reduce the likelihood of dropping out in these 

analyses raises serious doubts about the usefulness of this intervention.  The purpose of remedial courses 

is to support at-risk students.  If this intervention were successful, a remediation treatment should be 

negatively associated with dropping out of high school.  However, this was not the case in this study.  

Thus, districts using remedial courses might actually be spending scarce money and time on an 

intervention that does not increase a student‘s chance of graduating.   

School district leaders should think critically about the design of their remedial courses. What are 

the desired outcomes for students who enroll in these courses?  Which teachers should be assigned to 

teach these courses? Should remedial coursework take place during the regular academic year, replacing 

courses required for graduation?  If districts continue to use remediation to support at-risk students, then 

these courses must have strong curricula, must be taught by teachers who have a track record of success 

with low-achieving students, and must be designed to transition students into college-prep core courses 

that are required for graduation. 

Undoubtedly, research on the factors influencing students‘ choices to dropout will become more 

robust with additional data collection on the state and district level.  This research should continue to 

focus on the reasons why students drop out of high school, and on the effectiveness of the interventions 

that school systems put in place to reduce dropout rates.  This study focused on just one of a variety of 

interventions schools can implement in order to keep students on track toward graduation.  Given that 

today‘s economy necessitates not only a high school diploma, but also post-secondary training in order to 

be successful in the labor market, policymakers and education leaders must be even more attuned to 

pushing all students toward graduation. 
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