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ABSTRACT 
 
 The objective of this study was to examine the relationship among Advanced 

Placement (AP) access, AP coursetaking, AP exam-taking and enrollment in 

postsecondary education.  Socioeconomic disparities persist in AP coursetaking and 

exam-taking while lower-SES students continue to enroll in college at lower rates than 

their higher-SES peers.  Using logistic regression with data from the National 

Education Longitudinal Study of 1988 (NELS:88), I analyze students� AP participation 

and transition to postsecondary education.  Results indicate that AP access, AP 

coursetaking, and AP exam-taking patterns cannot account for any significant share of 

the college enrollment gap between students from lower socioeconomic and higher 

socioeconomic backgrounds. 
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Introduction 
 

In more than 16,000 high schools across the United States, students can enroll 

in Advanced Placement (AP) courses in 37 different subjects.  Run by the College 

Entrance Examination Board (College Board), the AP program is targeted at college-

bound students who want to tackle postsecondary-level coursework while still in high 

school.  The curriculum of each class is generally left to teachers and schools to decide, 

yet each AP course nationwide is capped with a single comprehensive examination that 

is designed to cover the material in an introductory college course.  If a student scores 

sufficiently well on the exam � at least a 3 on a scale from 1 to 5 � some colleges will 

allow the student to place into advanced sections of that course or place out of 

introductory courses altogether.  

While more than 1,464,000 U.S. high school students � nearly one-quarter � 

took an AP exam in 2007 (College Board, 2007b), the program started with just 1,200 

students from about 100 of the nation�s elite preparatory schools in 1956 (College 

Board, 2007a).  Over the last six decades, the program has expanded and participation 

in AP has become an important criterion for admission to many of the nation�s 

selective colleges and universities.  Between 1998 and 2007, the number of high 

schools offering AP courses increased by more than 30 percent � from 12,486 to 

16,464 schools.  Simultaneously, the average number of courses per school also grew, 

from 6 to 8, implying that students had, on average, the opportunity to choose from a  
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greater variety of subjects (College Board, 2007d).  Furthermore, the number of 

students taking an AP exam also increased significantly during the same time period.  

From just 2006 to 2007, an additional 124,972 students took AP exams � an increase of 

9 percent in one year (College Board, 2007b). 

Thousands more students are taking AP courses and exams each year, yet low-

income and minority students lag behind their peers in AP participation.  Nationally, 

black students represent a disproportionately small percentage of AP exam-takers, and 

Hispanic students take AP exams less often than their white peers in many states with 

large Hispanic populations (College Board, 2007c; Dougherty, Mellor, & Jian, 2006; 

Geiser & Santelices, 2004; Klopfenstein, 2004).  Data from the U.S. Department of 

Education�s National Center for Education Statistics also reveal disparities in college 

enrollment rates by family background, including race, family income, and parents� 

educational attainment (Planty et al, 2007), echoing research findings that higher 

socioeconomic status is positively linked with rates of postsecondary matriculation 

(Plank & Jordan, 2001; Hamrick & Stage, 1998; Hossler & Stage, 1992).   

In an effort to expand the AP program and address the shortage of college 

graduates trained in science, technology, engineering, and mathematics fields, 

President Bush, in his 2006 State of the Union Address, proposed training 70,000 new 

Advanced Placement math and science teachers (Bush, 2006).  In 2007, the U.S. 

Congress responded by passing into law the America COMPETES Act, which 

authorized $75 million to increase the number of teachers trained for AP and 
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International Baccalaureate courses in math, science, and critical foreign languages.  

The goal was to expand the number of students taking and passing these courses, and 

grants were targeted at schools with few or no AP students or that served primarily 

low-income populations (P.L. 110-69).  With the upcoming reauthorization of the No 

Child Left Behind Act, Congress may provide additional support to expanding the AP 

program.  A discussion draft of the law�s reauthorization circulated by House 

Education and Labor Committee Chairman George Miller (D-CA) and Ranking 

Member Howard �Buck� McKeon (R-CA) would authorize an Advanced Placement 

grant program to provide additional funds to states to increase access, coursetaking, 

and exam-taking with the ultimate goal of increasing the number of students attending 

and graduating from college (Miller-McKeon Discussion Draft, 2007). 

The AP program is an important part of the high school academic experience 

for many students looking to attend college, and many universities use AP courses and 

exams as markers of students� ability and accomplishments.  Yet, low-income and 

minority students are underrepresented in both AP participation and in college 

enrollment.  The question remains, however, whether policymakers� goal of expanding 

AP courses to these underrepresented students would have an impact on the college 

enrollment gap.  In other words, how much of the current enrollment gap can be 

explained by socioeconomic disparities in access to the Advanced Placement program? 
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Review of Previous Research  
 

Which Students Take Advanced Placement Courses and Where? 
 

According to the National Center for Education Statistics (NCES), 67 percent 

of public high schools offered at least one AP course during the 2002-03 school year.  

The larger the school�s enrollment, the more likely it was to offer at least one AP class: 

40 percent of small schools, 82 percent of medium schools, and 97 percent of large 

schools had at least one AP course in their catalog.  Differences in population density 

were also associated with the relative availability of AP courses in schools.  Rural 

schools � located in towns or regions with a population of fewer than 2500 people � 

were the least likely to offer an AP class (50%), whereas schools in urban fringe areas 

� towns nearby but outside central cities � were the most likely (87%).  Interestingly, 

high schools with between 6 and 49 percent minority enrollment were the most likely 

to have an AP course in their catalog, compared to schools with less than 6 percent 

minorities, which were the least likely to offer at least one AP course.  Furthermore, 

majority-minority schools offered at least one AP class more often than schools with 

only 6 percent minorities (Planty, Provasnik & Daniel, 2007).  This probably reflects 

the lack of AP courses at rural schools, where students are more likely to be white than 

from a minority racial or ethnic group.  Unfortunately, data on AP coursetaking 

nationwide is difficult to obtain because the College Board mainly reports on exam-

taking statistics.  To examine coursetaking patterns nationwide, only NCES offers 
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appropriate data. 

On a narrower scale, research conducted in the state of California provides 

some additional insight about the kinds of schools where AP courses are likely to be 

available.  In this large and diverse state, researchers found that the average number of 

AP and honors courses offered at a school increased as the average socioeconomic 

status of the school increased (Geiser & Santelices, 2004).  Moreover, another study of 

the AP program in California found that small rural schools with large numbers of low-

income students were, on average, more likely to have a high ratio of students to the 

number of AP courses offered when compared with larger suburban schools with 

smaller low-income student populations.  This high ratio of students to AP courses 

indicated a comparatively low availability of opportunities to enroll in AP courses.  

Schools with relatively few or no AP courses tended to enroll more Hispanic students 

compared to schools with more white students, where more AP courses were available.  

Additionally, high-availability schools enrolled few students whose families received 

welfare benefits or who were Free and Reduced Lunch Recipients (CSU Institute for 

Education Reform, 1999).  Although California is not representative of the nation, 

findings from the state echo the NCES analysis, shedding light on the socioeconomic 

disparities in Advanced Placement course access. 

Who Chooses to Participate in Advanced Placement Courses? 
 

The research indicates that students from lower socioeconomic (SES)  
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backgrounds not only lack access to AP courses relative to higher-SES students, but 

they also enroll in the courses less often than their higher-SES peers regardless of 

availability.  Klopfenstein (2004) analyzed the odds of students enrolling in an 

Advanced Placement course based on various student and school characteristics, which 

revealed socio-economic stratification in students� AP coursetaking patterns.  Using 

longitudinal data from Texas public high schools, she found that a student�s low-

income status and a peer culture in the school that was unsupportive of academic 

achievement were powerful negative predictors of AP course enrollment; furthermore, 

the impacts of socioeconomic status and peer culture variables were stronger for black 

and Hispanic students than for white students.  More specifically, minority students 

enrolled in AP math, science, and English courses at lower rates than white students, 

even after accounting for differences in family income, mother�s educational 

attainment, peer culture, urbanicity of residence, and school size.  Even when minority 

students attended schools where AP courses were offered, they were less likely to take 

such courses than white students.  When the sample was restricted to students who 

indicated an interest in attending college by taking the SAT, black and Hispanic 

students were still less likely to enroll in AP courses than white students.  Her analysis 

suggests that the average minority student was significantly more likely to be from a 

low-income family than the average white student and that these observed differences 

in family income for students from minority backgrounds were the most important 

factors influencing the AP participation gap between white and minority high school 
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students.   

In a study of college students in California, Geiser & Santelices (2004) also 

found that students who were minorities, first-generation college students, from low-

performing high schools, or from low-income families took fewer AP and honors 

classes than white college students whose parents had some postsecondary education, 

who had attended high schools with higher average achievement scores, and whose 

family income was higher than the low-income threshold.  It appears, then, that 

minority students and those from lower socioeconomic backgrounds face multiple 

barriers to AP participation: not only are they less likely to be enrolled in schools that 

offer AP courses, but they also are less likely to be in the courses even where they are 

offered.  Students who are both minority and from low-SES backgrounds may face an 

even higher barrier to AP course participation because both minority status and family 

income show a negative association with AP course enrollment.  Whether there is a 

strong interactive influence of minority status and socioeconomic background on AP 

course participation remains an open question, however.  Previous studies using state 

longitudinal data have been unable to capture students� family income and parents� 

educational attainment without restricting the sample or using insufficient proxy 

measurements because of privacy concerns, so thorough analysis of the relationship 

among socioeconomic status, minority status, and AP participation has been 

challenging. 
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What Are the Possible Benefits of AP Participation? 
 

Much of the research argues that participation in the Advanced Placement 

program may provide students with several benefits that could be related positively to 

enrollment in postsecondary education.  First, student participation in AP courses may 

demonstrate to colleges student motivation and ability to handle rigorous material 

(Dougherty, Mellor, & Jian, 2006; Klopfenstein, 2004; Bailey & Karp, 2003).  Second, 

students who earn the minimum required score (usually, a 3 out of 5) on the AP exam 

may place out of earn credit for introductory college courses (Dougherty, Mellor, & 

Jian, 2006).  Additionally, AP courses expose students to a culture of academics and 

high expectations that they can anticipate in college, helping them to develop in high  

school the study habits necessary to succeed in postsecondary education (Bailey & 

Karp, 2003).  Researchers also assert that college admissions officials value AP 

courses because they indicate a student�s desire to take on academic challenges 

(National Research Council, 2002), demonstrate the strength of the academic program 

at the student�s high school (Geiser & Santelices, 2004), and signal to students the 

importance of taking rigorous high school courses in order to be prepared for 

postsecondary education (Geiser & Santelices, 2004).   

The grades students earn in their AP courses can often increase their high 

school grade point averages (GPA) and, consequently, students� college admissions 

chances due to the common practice of colleges providing GPA bonus points for AP  



 
 

9

courses (Geiser & Santelices, 2004; Sadler & Tai, 2007).  Research on postsecondary 

admissions practices shows that many colleges and universities weight AP and honors 

courses more heavily than regular high school courses in their application review 

process (Sadler & Tai, 2007; CSU Institute for Education Reform, 1999), at times 

providing AP students with multiple benefits in the calculation of their high school 

GPA, high school class rank, and their GPA for college admissions.  For example, the 

University of California and the California State University systems� admissions 

policies award students one bonus GPA point for AP classes, such that a student 

earning an A in an AP class would receive 5 rather than 4 GPA points for it.  In both of 

these university systems, high school GPA is the primary criterion used in admissions 

decisions.  The higher a student�s GPA, the lower the SAT score he or she needs to be 

eligible for matriculation (CSU Institute for Education Reform, 1999).  Under such a 

metric, participation in just one AP course can help a student increase his or her odds 

of being considered for admission to one of these institutions.  Given that many of the 

nation�s selective postsecondary institutions take AP course participation under 

consideration when accepting students, these courses can serve as a filtering 

mechanism that disadvantages students with limited or no access to Advanced 

Placement courses. 

The weight that the University of California and California State University 

Systems place on GPA in their admissions decision systems is not unique.  In surveys 

of university admissions officials from 1979-2000, high school GPA was consistently 
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reported as the most important factor used in admissions decision-making, and students 

who receive boosts in their GPA from AP courses may receive an advantage in the 

admissions process (Breland et al, 2002).  Among colleges that considered AP 

coursetaking in their acceptance decisions, AP course enrollment and course grades 

were also each considered moderately important.  The only factors deemed more 

important than AP enrollment and grades were high school GPA and scores on 

admissions tests such as the SAT and ACT.  The consideration of AP courses was 

equivalent with the weight placed on the pattern of high school coursework, and 

slightly more important than their AP exam grades (Breland et al, 2002).  AP course 

participation can thus help students both directly � through bonus GPA points and the 

importance of AP courses in admissions metrics � and more indirectly � through the 

relative importance of high school GPA in postsecondary admissions decisions. 

Postsecondary Outcomes for AP Participants 
 
 Several studies examine the relationship of AP participation with college 

outcomes, such as GPA, retention, and graduation.  In general, these studies reach 

mixed conclusions about whether and how taking an AP course, taking an AP exam, 

and passing an AP exam are each related to postsecondary outcomes.  Much of the 

difference derives from the level of analysis used and whether the analysis accounted 

for differences in the rigor of students� previous coursetaking.  Using longitudinal data 

on Texas high school graduates in 1999, Klopfenstein and Thomas (2006) examined  



 
 

11

the relationship among AP coursetaking, first-semester college grade-point average, 

and second-year college retention.  In this study, Advanced Placement course 

participation did not predict success in college when accounting for the other rigorous 

courses students took in high school.  Furthermore, students who took Advanced 

Placement exams in math, English, and history did not have statistically significantly 

higher second-year retention rates or first-semester grade point averages than their 

peers who did not take AP exams in those subjects.   

Two additional studies also examined the relationship between AP course 

participation and postsecondary outcomes but could not control for differences in 

students� previous coursetaking.  Dougherty, Mellor, and Jian (2006) also used data 

from the Texas public schools to explore the correlation among college graduation  

rates, AP course participation, and AP exam-taking for the class of 1998.  Unlike 

Klopfenstein and Thomas, they found a statistically significant relationship between a 

university�s graduation rate and the proportion of students passing an AP exam in high 

school.  Conversely, there was no significant correlation between participation in an 

AP course and college graduation rates.  Additionally, Sadler and Tai (2007) examined 

the relationship between honors or AP coursetaking in high school and the grades 

students earned in the analogous college course, using a sample of 9,000 students at 

more than 55 colleges.  They found a statistically significant correlation between AP 

course enrollment and college course grades; however, they did not control for 

previous high school academic achievement, which may bias the significance and 
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magnitude of that relationship.  The inconsistent relationship shown between AP 

course participation and postsecondary outcomes in this research may reflect important 

characteristics about students that could be related to their decision to take AP courses 

and to their success in college but that these studies could not account for, such as 

academic tracking, student motivation, and the academic and peer culture within high 

schools.  If these unmeasured factors influence students� decisions about AP 

coursetaking, then they may also be useful predictors of students� likelihood of 

enrolling in postsecondary education.  If so, AP course participation may reflect 

students� motivation or expectations for college rather than academic preparation.  

Predisposition to College  
 

Increasing the share of U.S. high school students enrolling in college has been a 

goal of policymakers over the last several decades in an effort to promote greater social 

equality as well as to ensure American economic competitiveness.  Expanding access 

to AP courses has been proposed as a means to meet both of these objectives, yet such 

a policy assumes that AP courses will encourage more students to attend college and 

will prepare students for college-level work better than regular honors or advanced 

courses.  However, a student�s predisposition to enroll in college is linked to a host of 

social, academic, and demographic characteristics, including academic ability, high 

school GPA, educational aspirations, parents� expectations, parents� education, 

race/ethnicity, and socioeconomic status.  While many of these factors have a direct  
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relationship to the probability of a student attending college, they can also be indirectly 

related because so many of the variables show independent relationships with each 

other (Plank & Jordan, 2001; Hossler & Stage, 1992; Hamrick & Stage, 1998).  For 

example, parents� education is positively associated with students� high school GPA 

and each is associated with students� educational aspirations (Hossler & Stage, 1992). 

Hossler and Stage (1992) modeled students� predisposition to enroll in 

postsecondary education as a function of both direct and indirect influences of family 

background and school characteristics.  They found that parents� education was 

strongly and directly related to students� postsecondary plans and also exerted an 

indirect influence on student�s plans through relationships among parents� education, 

students� GPA, and parents� own expectations for their children.  Ethnicity was not 

related directly to students� aspirations; however, race/ethnicity did show an indirect 

association with students� educational plans through relationships with GPA and 

parents� expectations.  Interestingly, family income was not linked to students� 

educational aspirations either directly or indirectly.  Students� academic record, as 

reflected by their GPA, was linked to their postsecondary plans both directly and 

indirectly through parents� expectations and students� aspirations.  Given the 

fundamental importance of GPA in the college admissions process � and the positive 

impact AP courses can have on high school GPA � its relationship with students� 

postsecondary aspirations takes on greater significance.  If a minority student from a 

lower socioeconomic background lacks access to AP courses and is less likely to enroll 
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in those courses than a white student even when he has access to them, then he is less 

likely than a white student to receive the GPA boost that often comes from AP courses.  

Lacking the opportunity for a GPA boost may be associated with lower aspirations for 

postsecondary education. 

Research also shows a link between the factors that influence postsecondary 

aspirations and students� ultimate enrollment in postsecondary education.  In a study 

examining the role of information, guidance, and parents� involvement on 

postsecondary decisions, Plank and Jordan (2001) found a strong correlation between 

socioeconomic status and the likelihood that a student would enroll in a four-year 

school versus a two-year school or not enrolling at all.  They suggest that social capital 

drives the influence of SES on postsecondary decisions, arguing that communication 

between parents and students, between parents and schools, and among parents plays a 

key role in giving students access to information and guidance about college.  Low-

SES students, they propose, lack the social capital their more advantaged peers have, 

which inhibits their access to the information and guidance necessary to prepare for 

decisions about postsecondary education.  If the AP program not only helps students 

prepare academically for college but also addresses information gaps related to the 

college enrollment process, increased access to AP for students from lower 

socioeconomic backgrounds may help address their lack of social capital. 
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Research Hypothesis 
 

The research literature reveals racial, ethnic, and socioeconomic inequality in 

students� access to AP, the importance of AP participation in the college admissions 

process, and racial, ethnic, and socioeconomic disparities in college enrollment rates.  

But, there is little research that directly examines the relationship among these three 

issues.  This paper endeavors to explore those relationships and to examine whether 

and how much differential access to Advanced Placement courses explains 

socioeconomic gaps in college enrollment.  Given the importance of Advanced 

Placement in admission to selective postsecondary institutions, I hypothesize that AP 

coursetaking patterns will explain some of the socioeconomic variation in four-year 

college enrollment.  More specifically, I expect that, after controlling for differences in 

demographic characteristics, school context, previous academic achievement, access to 

AP, AP coursetaking, and AP exam-taking, the relationship between socioeconomic 

status and the probability of a student enrolling in college will be reduced. 

Data 
The data for this study are drawn from the National Center for Education 

Statistics� National Education Longitudinal Study of 1988 (NELS:88).  The NELS:88 

study used a two-stage, stratified random sample of nearly 25,000 eighth-grade 

students at 1,052 private and public schools across the United States.  The participating 

schools were chosen through stratified sampling designed to capture a representative  
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cross-section of U.S. schools and students.  Within each school, students were 

randomly selected to participate, with an average of 23 students per school in the full 

NELS:88 eighth grade cohort.  Students responded to questions about their family and 

background characteristics, school experiences, attitudes, expectations, and in-school 

and out-of-school activities.  The students� parents, teachers, and school administrators 

were also surveyed.  Students were revisited in 1990, 1992, 1994, and 2000 to examine 

their transitions into and through high school and beyond.  Parents were resurveyed in 

1992, while teachers and administrators were resurveyed in 1990 and 1992.  In each 

successive wave of the survey, the sample of students was freshened to ensure that the 

data represented a valid probability sample of all U.S. students enrolled in that grade 

that year (Curtin et al, 2002). 

This study utilizes data from the student sample collected in 1988, 1990, 1992, 

and 2000, which corresponds to students in the 8th grade, 10th grade, 12th grade, and 

eight years after their expected date of high school graduation.  The survey also 

separately followed students who dropped out of high school and tracked their 

employment, educational, and family outcomes.  Because a student�s decision to attend 

college is influenced by his or her parents, teachers, and opportunities at school (as 

reported by school administrators), I include data drawn from surveys with those 

individuals to investigate the student�s probability of college enrollment.  Included in 

each analysis is the NCES-provided longitudinal panel weight, which allows me to 

draw inferences from the results about the U.S. population of eighth-graders in 1988. 
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Conceptual Model 
 

Based on the research base about what is related to AP access, AP 

coursetaking, and college matriculation, I developed the theoretical model shown in 

Figure 1.  I use logistic regression to estimate the probability of a student attending a 

four-year postsecondary institution (PSI) based on student academic and social 

background characteristics and the demographic and academic context of students� 

schools.  Variables measuring access to AP courses in the schools, AP coursetaking by 

students, and AP exam-taking by students will be introduced in successive regression 

models to estimate the impact of the AP program on students� likelihood of attending 

four-year colleges or universities. 

Analytic Sample 
 
 Of the 12,144 eighth grade students in 1988 included in the full NELS:88 

panel, 5,697 were selected for this analysis.  Because logistic regression analysis 

requires data on each variable for all observations, missing data for either the 

dependent variable or the independent variables automatically excludes a student from 

the analytic sample.  Thus, each student also needed to have information collected for 

all waves of the survey in order to be included.  Students in the analytic sample differ 

from those in the full NELS:88 sample on several characteristics, with a greater 

proportion of students in the highest socioeconomic quartile (33.2% vs. 27.8%), a 

higher average rate of postsecondary enrollment (63.7% vs. 51.8%), a greater average  



 
 

18

rate of participation in AP courses (39.2% vs. 37.9%) and exams (17.6% vs. 17.0%), 

although average characteristics of the schools attended by these students appear 

relatively equivalent.  This may introduce bias into the results of the logistic regression 

since data on individual observations are not missing completely at random, so the 

relationships among the variables may be attenuated due to a somewhat more educated 

analytic sample. 

Student-Level Characteristics 
 
 Student Outcome.  The dependent variable � college enrollment � is a binary 

variable equal to one if the student enrolled in a four-year college or university by 2000 

and equal to 0 if the student did not.  Although many students taking Advanced 

Placement courses may enroll in a four-year college or university, it is likely that some 

students, particularly those from lower socioeconomic backgrounds, may enroll at a 

two-year community college prior to, or instead of, a four-year school due to financial 

constraints or other reasons (Plank & Jordan, 2001).   Previous research on this topic 

used a categorical outcome variable measuring whether a student enrolled at a four-

year school, full-time at a two-year school, part-time at a two-year school, or never 

enrolled in postsecondary education (Plank & Jordan, 2001).  Exploring only whether 

students enrolled in four-year postsecondary institutions (PSI) omits from the analysis 

students who pursued associate�s degrees or other credentials from two-year PSIs.  

However, policymakers� and education leaders� interest in the Advanced Placement  
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program is largely focused on increasing the number of students prepared to earn 

bachelors� degrees, so I will define the outcome variable in this more restrictive way 

for this analysis (Cech, 2007; Bush, 2006; P.L. 110-69).  Additionally, because 

enrollment at a four-year PSI is measured eight years after students� expected high 

school graduation, this variable captures the postsecondary decisions of students who 

may not have graduated high school on time, who may have enrolled in a two-year 

community college program before entering a four-year PSI, or who may have taken 

several years off of school before entering college.  Of the 5,697 students in the 

analytic sample, 63.9 percent enrolled in a four-year PSI by 2000, while 86.7 percent 

enrolled at any postsecondary institution by 2000.  (See Table 1 for a descriptive 

analysis of student and school characteristics by postsecondary enrollment decision.) 

Student Background.  The demographic characteristics included in the model 

each show a well-documented association with students� educational outcomes and 

opportunities in previous research (Alexander, 2002; Hossler & Stage, 1992; Lee, 

Croninger & Smith, 1997; Hamrick & Stage, 1998).  The student�s socioeconomic 

status is measured in eighth grade and constructed using data on mother�s education, 

father�s education, mother�s occupational prestige, father�s occupational prestige, and 

family income from the parent questionnaire.  For this analysis, students are divided 

into quartiles based on their socioeconomic status, ranging from Quartile 1 (lowest) to 

Quartile 4 (high).  Indicator variables for students in Quartile 1 and Quartile 4 are 

employed to compare their outcomes with students in the middle two quartiles.  Nearly 
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18 percent of students in the analytic sample are in the lowest SES quartile, whereas 23 

percent are in Quartile 2, 26 percent are in Quartile 3, and 33 percent are in Quartile 4.  

The uneven distribution of students in the quartiles may be attributed to higher rates of 

attrition among students in the lower quartiles, because they dropped out of high 

school, did not participate in later waves of the survey, or were missing data on key 

variables at higher rates than students in the higher quartiles, or to the differences in 

characteristics of the analytic sample relative to the full NELS:88 cohort. 

Students� race/ethnicity is drawn from the 8th grade student survey, in which the 

student could report his or her race/ethnicity as White, Black, Hispanic, Asian/Pacific 

Islander, or American Indian/Native Alaskan.  In the regression analysis, dummy 

variables are used to designate whether a student was Black or Hispanic.  Students 

identifying as Asian/Pacific Islanders had similar rates of college enrollment and other 

academic outcomes as White students, so they are included with White students in the 

reference group.  The sample was 79.1 percent White, 9.5 percent Black, 7.9 percent 

Hispanic, and 3.5 percent Asian/Pacific Islander.  Fewer than 100 Native American 

students were eligible for inclusion in the analytic sample, so they were dropped from 

the analysis due to the small group n size. 

In other research, female students were statistically significantly more likely to 

enroll in college than male students (Klopfenstein, 2004; Plank & Jordan, 2001; 

Hossler & Stage, 1992), so a dummy variable equal to 1 if a student was female is 

included in the regression analysis.  Gender was nearly evenly distributed in the 



 
 

21

sample, with 50.3 percent female students and 49.7 percent male students. 

Parent�s education measures the highest level of education attained by either of 

the student�s parents using three dummy variables representing some college 

education, attainment of a bachelor�s degree, and attainment of an advanced degree 

such as a master�s degree, PhD, doctorate, or law degree.  High school completion or 

less is the reference group.  Of all parents in the sample, 24.8 percent earned a high 

school diploma or less, 41.4 percent had some postsecondary education but not 

completed a four-year degree, 17.7 percent earned a bachelor�s degree, and 16.1 

percent earned an advanced degree. 

Parent�s expectations for student educational attainment indicates how far in 

school the student�s mother would like him or her to go, as reported in the 1992 

follow-up survey with parents.  Mothers� responses are chosen because there are fewer 

missing responses than for fathers.  The possible responses include high school 

diploma or less, some college or vocational school, completion of a bachelor�s degree, 

earning an advanced degree, or the parent is not involved.  Using these choices, four 

dummy variables are included in the analysis to control for parent�s expectations, and 

high school diploma or less is the reference category.  Of mothers in the sample, 3.4 

percent expected their child to earn a high school diploma or less, 20.1 percent 

expected their child to enroll in some type of postsecondary education, 49.8 percent 

expected their child to complete a bachelor�s degree, 19.9 percent expected their child 

to earn an advanced degree, and 6.9 percent were not involved in their child�s 
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educational plans. 

 Student Academic Background.  Standardized test scores are included as a 

proxy for a student�s previous academic ability, which is, admittedly, an imperfect 

instrument.  However, it is included to account for previously demonstrated ability, 

which is likely correlated with a student�s probability of taking advanced academic 

courses in high school (Schiller & Muller, 2003).  Each student in the eighth grade 

sample completed four achievement tests that assessed his or her cognitive abilities in 

reading comprehension, mathematics, science, and social studies.  The quartile of the 

student�s combined score in math and reading is included in the model, using dummy 

variables equal to 1 if the student scored in Quartile 1 (lowest) or in Quartile 4 

(highest), with the two middle quartiles used as the reference group.  Fourteen percent 

of students scored in the lowest quartile on the standardized test, 22.0 percent in 

Quartile 2, 28.3 percent in Quartile 3, and 35.6 percent in Quartile 4. 

Students� math grades and English grades are also captured from the 10th grade 

sample to control for their influence on both AP coursetaking and on college 

enrollment (Plank & Jordan, 2001; Hossler & Stage, 1992; Hamrick & Stage, 1998).  

Students� academic achievement in the classroom may demonstrate more than 

academic ability measured on standardized tests: some students may not score in the 

highest quartile on a standardized assessment but may prove to be motivated, hard 

workers who earn good grades for their efforts.  In more than 95 percent of schools in 

the NELS:88 sample offering AP courses, students were admitted into AP classes 
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through a teacher�s recommendation and/or through the student�s academic record.  

The effort students put forth in their coursework and the grades they earn in their core 

classes may influence the school�s decision to enroll them in AP courses.  While 

course grading is unlikely to be consistent across schools, the impact of students� 

grades on course enrollment decisions is likely to be somewhat consistent within each 

school.  Students� math grades and English grades are each dummy variables 

measuring the average grades earned by a student in his/her 10th grade courses.  Each 

variable is equal to one if the student earned mostly B�s or higher and is equal to 0 if 

the student earned a mix of B�s and C�s or lower.  Of students in the sample reporting 

math course grades, 56.5 percent earned mostly B�s or higher and 43.5 percent earned 

B�s and C�s or lower.  In English, average grades were slightly higher: 64 percent of 

students earned mostly B�s or higher, while 36 percent earned lower grades. 

Student�s expectations for educational attainment is measured by several 

dummy variables reflecting how far the student thinks he or she will get in school 

when in 10th grade, ranging from a high school diploma or less to completion of an 

advanced degree.  The reference group comprises students who expect to earn a high 

school diploma or less.  Of students in the sample, the majority expect to complete a 

four-year degree or more: only 6.2 percent of 10th graders expect to earn a high school 

diploma or less, whereas 27.1 percent expect to enroll in some postsecondary 

education, 36.8 percent expect to complete a bachelor�s degree, and 29.9 percent 

expect to earn an advanced degree. 
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School Characteristics 
 

Variables measuring school context are included to account for factors that 

affect the school�s curricular offerings.  Previous research shows that the school�s 

poverty rate and percent minority enrollment are linked to the number of advanced and 

AP course offerings in a school (Geiser & Santelices, 2004; Dougherty, Mellor & Jian, 

2006; CSU Institute for Education Reform, 1999; Solorzano & Ornelas, 2004; 

Alexander, 2002).  Percent of students receiving free/reduced lunch is included as a 

proxy for the school�s poverty rate and measured by two dummy variables for the 

share of students in the student�s 10th grade school who are eligible for free or reduced 

price lunch.  The comparison group is schools with 0-10 percent of students eligible for  

free or reduced lunches, which constitutes 50.7 percent of the sample.  An additional 

42.1 percent of schools have 11-50 percent of students eligible, and 7.3 percent of 

schools have 51-100 percent of students eligible. 

Percent minority enrollment measures the share of minority students in the 

student�s 10th grade school with four dummy variables: 10-24 percent minority, 25-49 

percent minority, 50-74 percent minority, and 75-100 percent minority.  NELS:88 

asked school administrators to report the share of white students in their schools; 

therefore, I created this variable as the inverse of the administrators� report.  Schools 

with 0-9 percent minority students make up the reference group and account for 48.1 

percent of the sample.  An additional 20.3 percent of schools have 10-24 percent 

minority students, 14.6 percent have 25-49 percent minority students, 6.8 percent have 
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51-74 percent minority students, and 10.3 percent have 75-100 percent minority 

students. 

School enrollment size has been positively correlated with advanced curricular 

offerings, and thus is included as a control variable (Monk & Haller, 1993; CSU 

Institute for Education Reform, 1999).  The NELS:88 data available to the public did 

not report school enrollment as a continuous variable but instead constructed 9 

categories ranging from total enrollment size of 1-399 students to more than 2500 

students.  Because the distribution of schools within each of these categories is fairly 

equal and the number of categories is large, I do not employ dummy variables 

representing different school sizes, instead using this variable in a continuous form.  

The distribution of school enrollment size is as follows: 1-399 students (11.4%), 400-

599 students (12.1%), 600-799 students (11.4%), 800-999 students (13.9%), 1000-

1199 students (13.6%), 1200-1599 students (16.0%), 1600-1999 students (11.3%), 

2000-2499 students (6.0%), and more than 2500 students (4.2%). 

Urbanicity represents the type of community in which the student�s school is 

located.  Schools are classified as urban if they are within central cities inside a 

Census-defined metropolitan statistical area (MSA), suburban if they are located 

outside a central city but within an MSA, and rural if they are outside an MSA.  More 

schools in the sample are in suburban communities (42.9%) than rural (32.6%) or 

urban ones (24.5%), so suburban schools are used as the reference group.  Dummy 

variables equal to one if the school is located in a rural area or an urban area are 



 
 

26

included in the regression analysis. 

Geographic region of residence indicates in which of the four Census regions 

the student�s school is located � Northeast, North Central, South, or West.  A plurality 

of students lives in the South (33.0%), so that region is used as the comparison group 

for the dummy variables for residence in the Northeast, North Central, and West 

regions.  The Northeast was home to 23.2 percent of students, while 27.3 percent lived 

in the North Central region and 16.5 percent lived in the West. 

The 1992 follow-up survey also collected information relevant to students� 

access to AP and their matriculation to college, which may serve as useful indicators of 

the college-going culture in a school.  School administrators reported the school�s 10th 

grade dropout rate, which is included in the analysis as a continuous variable with a 

weighted mean of 6.7 percent.   

The percentage of 12th grade students enrolled in AP courses was also reported 

by school administrators, and is included in the regression analysis as a continuous 

variable.  Schools that have more seniors taking AP courses may reflect a culture that 

values college preparation and college enrollment.  On average, schools in the sample 

had 10.2 percent of their 12th graders enrolled in AP courses. 

The four-year college enrollment rate of the previous 12th grade class is also 

included in the regression analysis to capture a different dimension of the school�s 

culture-going culture, which assumes that students� postsecondary expectations and 

decisions are somewhat influenced by the decisions of their peers.  If a school has a 
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relatively small percentage of graduates enrolling in four-year postsecondary 

institutions (PSIs), it may reflect low incomes or few socioeconomic resources among 

students and their families; however, it may also reflect a peer culture that does not 

value academic achievement and educational attainment.  The four-year college 

enrollment rate is measured with four dummy variables reflecting each high school�s 

share of graduates at four-year PSIs, with 0-10 percent of graduates enrolled at four-

year PSIs as the reference group.  That group made up only 4.7 percent of the sample; 

15.8 percent of schools had 11-24 percent of graduates enrolled in four-year PSIs, 41.3 

percent had 25-49 percent of graduates enrolled, 27.8 percent had 50-74 percent of 

graduates enrolled, and 10.3 percent had 75-100 percent of graduates enrolled.  

Researchers have noted the importance of peer effects on AP coursetaking and 

students� academic behaviors more generally (e.g., Klopfenstein, 2004), and these 

variables measuring the school�s dropout rate, college enrollment rate, and AP course 

participation rate may serve as useful proxies for peer influence in the aggregate.  

AP Access, Coursetaking, and Exam-Taking 
 

The three key explanatory variables in this analysis are indicators of AP access, 

AP coursetaking, and AP exam-taking.  Greater access to Advanced Placement courses 

within a school should allow more students from diverse socioeconomic backgrounds 

to participate in AP.  However, as previous research has found, students from lower 

socioeconomic backgrounds tend to take AP courses at lower rates than their higher- 
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SES peers, even when courses are available to them (Klopfenstein, 2004; Solorzano & 

Ornelas, 2004), so this factor likely will be insufficient to explain all the AP-related 

socioeconomic disparities in college enrollment.  Descriptive analysis of the NELS:88 

sample also reveals a statistically significant difference in students� AP exam-taking 

based on socioeconomic status: 6.5 percent of students from the lowest SES quartile 

had taken an AP exam by 12th grade, whereas 58.3 percent of students in the highest 

socioeconomic quartile had (Cramer�s V=0.26, p < .001).  Thus, introducing AP 

access, AP coursetaking, and AP exam-taking into the empirical model in three stages 

will help to parse the nuances of unequal AP access from AP coursetaking and exam-

taking trends.  

AP access is a discrete variable measuring the number of Advanced Placement 

courses offered at a school in 1992, as reported by the school administrator.  Possible 

responses range from 0 to 31, since the College Board reports administering exams in 

31 subjects in 1992.  Responses greater than 31 were excluded from the analysis 

(n=86).  Responses greater than 13 were truncated due to very small n sizes (< 1% of 

the sample), and were coded as 13.  The weighted mean number of AP courses in the 

sample was 4.6 (SE=0.07).  Nearly 25 percent of schools offered no AP courses, 40.4 

percent offered 1-5 AP courses, 22.6 percent offered 6-10 AP courses, and 12.7 percent 

offered 11 or more AP courses. 

The second key independent variable � AP coursetaking by the student � is a 

dummy variable equal to 1 if the student reported ever having been in the Advanced 
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Placement program by the end of 12th grade.  Of all students in the sample, 39.2 

percent had taken an AP course by the end of 12th grade. 

The third key independent variable � AP exam-taking by the student � is a 

dummy variable equal to 1 if the student had taken or planned to take an AP course by 

the end of 12th grade.  Consistent with prior research (Klopfenstein, 2004; Geiser & 

Santelices, 2004), a smaller share of students had taken an AP exam (17.6%) than had 

taken an AP course (39.2%), indicating that a substantial share of students decide not 

to take the AP exam despite needing a score of 3 or better on the test to get college 

credit at many four-year PSIs. 

Weight 

 The NCES-provided fourth follow-up complete panel weight is included in the 

analysis in order to adjust for unequal probabilities of student selection in the stratified 

sample and for possible nonresponse bias.  This weight applies to students who 

responded to NELS:88 surveys in all five waves of the study and allows inferences to 

be made about the U.S. population of 8th graders in 1988. 

Method 
 
 First, descriptive analyses are conducted using contingency tables that present 

the independent variables as a function of students� postsecondary enrollment status 

(Table 1) and socioeconomic status (Table 2).  In Table 2, the strength of association 

between the outcome and explanatory variable is estimated using Cramer�s V, which  
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measures the relationship between two variables as a percentage of their maximum 

possible variation.  For variables with a perfect relationship, Cramer�s V equals 1; for 

variables with a statistical independence, Cramer�s V equals 0 (Garson, 2008).  Next, 

binary logistic regression models are used to estimate the likelihood of a student 

attending a four-year college or university by 2000, eight years after most students in 

the sample graduated from high school, as a function of the set of explanatory variables 

described above.  Binary logistic regression is appropriate when the dependent variable 

is dichotomous and the independent variables are dichotomous, discrete, and/or 

continuous.  Maximum likelihood estimation is used to calculate the parameter 

estimates for explanatory variables, and it seeks to maximize the odds that the 

observed values of the dependent variable may be predicted from the observed values 

of the independent variables (Wooldridge, 2006).  Logistic regression assumes a 

simple random sample, but NELS:88 employs a clustered, stratified survey design that 

does not produce a simple random sample.  To control for those design-based effects 

and mitigate bias in the parameter estimates, I use the SURVEYLOGISTIC procedure 

in SAS, which employs the Taylor series linearization method to estimate the 

covariance matrix of parameter estimates for complex survey data (SAS Institute, Inc., 

2008).  This method produces more reliable standard errors for regression coefficients 

and thus reduces the probability of Type I error. 

Although binary logistic regression methods for complex survey data are 

appropriate given the dichotomous nature of the dependent variable and the stratified 
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sample produced for NELS:88, there are two limitations that arise.  First, it is difficult 

to assess overall goodness-of-fit because the preferred test statistics (i.e. Hosmer-

Lemeshow) also assume simple random sampling.  The SAS program calculates the -2 

Log Likelihood, which has a chi-square distribution under the null hypothesis that the 

parameter estimate for each coefficient is equal to zero.  It also calculates two statistics 

that adjust for the number of values in the model and the number of observations in the 

sample: the Akaike information criterion and Schwarz criterion (SAS Institute, Inc., 

2008).  I report the -2 Log Likelihood and chi-square statistic and how they change 

from model to model in order to assess the relative impact of the variable introduced in 

each successive model.  The second limitation is that binary logistic regression requires 

listwise deletion of cases, such that this analysis is based solely on observations where 

there are no data missing.  As discussed previously, this reduces the number of 

observations from 12,144 in the full NELS:88 longitudinal panel sample to 5,967 in 

this analysis.   

The first model in the logistic regression analysis, the baseline model, includes 

all variables on the students� background characteristics, academic background, and 

school characteristics, and it will be used to estimate the differences in probability to 

attend college across socioeconomic groups.  Model 2 introduces the measure of access 

to AP courses to examine the relationship between students� opportunity for Advanced 

Placement participation and the college enrollment gap by socioeconomic status.  

Model 3 introduces the dummy variable indicating whether a student had ever 
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participated in the AP program to explore the college enrollment gap in relation to 

actual AP coursetaking, while accounting for the social, academic, and contextual 

differences included in Model 2.  Finally, Model 4 introduces the dummy variable 

indicating whether a student had taken an AP exam to estimate the relationship 

between AP exam-taking and socioeconomic gaps in college enrollment.  The analysis 

centers on examining if and how much the coefficients on low socioeconomic status 

and high socioeconomic status change between Model 1, Model 2, Model 3, and 

Model 4.  Changes in the SES coefficients would provide evidence about the extent to 

which differential AP access and coursetaking explain socioeconomic gaps in college 

enrollment.  Regression results are presented in log odds to indicate the relationship 

between the explanatory variable and the odds of a student enrolling in a four-year PSI. 

Empirical Results and Analysis 

Descriptive Analysis 
 
 Postsecondary Enrollment Status.  In Table 1, student and school 

characteristics are reported by students� postsecondary enrollment status in 2000.  The 

second and third columns list the percentage of students who have ever attended a 

four-year postsecondary institution and the percentage that has not for key explanatory 

variables used in the analysis.  The fourth and fifth columns report the percentage of 

students who have attended any type of PSI and the percentage that has not in order to 

compare the four-year PSI student population with entire population of PSI attendees.  
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Among the full sample of students, 63.9 percent attended a four-year college or 

university and 86.7 percent enrolled in any type of postsecondary education by 2000.  

Yet, those averages mask the strong association between socioeconomic status and 

college enrollment: 87.9 percent of students in the highest SES quartile enrolled in a 

four-year PSI, whereas only 33.3 percent in the lowest SES quartile did (χ2=965.8, 

p≤.001).  That socioeconomic disparity persists when looking at all PSI attendees in 

the sample; 97.7 percent of students in the highest SES quartile enrolled in some kind 

of postsecondary education, whereas 67.1 percent of those in the lowest quartile did 

(χ2=571.2, p≤.001). 

 Not surprisingly, students� academic background characteristics are also 

associated with their enrollment in postsecondary education.  Students who scored in 

the highest quartile on the 8th grade standardized test enrolled in four-year colleges and 

any type of PSI at significantly higher rates than students who scored in the lowest 

quartile (χ2=1067.0, p≤.001; χ2=503.0, p≤.001).  Those students who participated in at 

least one AP course and those who took at least one AP exam were also significantly 

more likely to attend college than students who were not engaged in the AP program.   

These differences are expected, given the AP program�s focus on preparing students 

for college-level coursework and the perception of AP as an important component in 

the college admissions process.  Eighty-five percent of students who had taken an AP 

course enrolled in a four-year PSI, compared with only 49.8 percent of students who 

had not taken an AP course (χ2=696.7, p≤.001).  In addition, among students who took 
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at least one AP exam, 92.9 percent enrolled in a four-year college, compared to 57.4 

percent of students who did not take an AP exam (χ2=431.2, p≤.001).   

Interestingly, schools that offered more AP courses did not have substantially 

more graduates enrolling in college than schools that offered few or none.  Sixty 

percent of students who attended schools with no AP courses enrolled in a four-year 

PSI, and 85.4 percent enrolled in any type of PSI; the same share of students at schools 

with 1-5 AP courses attended a four-year PSI (60.9%) or any type of PSI (84.2%).  

Students at schools with 6-10 AP courses or 11 or more AP courses attended college at 

higher rates, but the difference is not as stark as between socioeconomic groups.   

 Socioeconomic Status.  Table 2 displays student and school characteristics 

disaggregated by students� socioeconomic quartile.  The distribution by socioeconomic 

quartile is reported in the second through fourth columns, while the row total for that 

variable is reported in the fifth column.  The final column displays the strength of 

association between the variable and socioeconomic status as measured by Cramer�s 

V.  The results confirm previously documented socioeconomic disparities in college 

enrollment and in AP program participation.  Access to AP courses, as measured by 

the number of AP courses in a student�s school, appears to be associated with 

socioeconomic status; as the number of AP courses offered rises, so does the share of 

students in higher SES quartiles.  Among schools offering no AP courses, 20.5 percent 

of students are in SES Q1, 28.8 percent were in Q2, 25.7 percent were in Q3, and 25.1 

percent were in Q4 � a fairly even distribution among the quartiles.  In contrast, among 



 
 

35

students at schools with 11 or more AP courses, 10.7 percent were in SES Q1, 17.7 

percent were in Q2, 21.6 percent were in Q3, and fully half were in Q4 (χ2=106.4, 

p≤.001).   

As expected, students� AP coursetaking and exam-taking patterns reveal similar 

socioeconomic disparities: students from higher socioeconomic groups are 

significantly more likely to take AP courses and AP exams than students from the 

lower socioeconomic groups (χ2=392.9, p≤.001; χ2=360.3, p≤.001).  Among the 39.2 

percent of students who had taken an AP course, 9.6 percent were from the lowest SES 

quartile and 47.2 percent were from the highest.  Students in quartiles 2 and 3 made up 

17.1 percent and 26.2 percent of total AP participants, respectively.  Taking an AP 

exam is also associated strongly with socioeconomic status: 6.5 percent of students 

who had taken an exam were in the lowest SES group and 58.3 percent were in the 

highest. 

Additionally, it is noteworthy that female (χ2=23.5, p≤.001), black (χ2=224.9, 

p≤.001), and Hispanic students (χ2=196.1, p≤.001) are overrepresented in the lower 

socioeconomic groups in the sample relative to male and to white or Asian students.  

Higher proportions of young women in the lower SES quartiles may reflect higher high 

school dropout rates among young men from disadvantaged backgrounds.  The large 

shares of minority students in the lower socioeconomic groups are consistent with 

trends in education policy research and reflect the complicated set of challenges facing 

low-income, minority students.  By focusing this analysis on socioeconomic resources 
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rather than on minority status, I hope to explore disparities in college enrollment more 

broadly than on racial gaps, but it is important to recognize that black and Hispanic 

students fall into the lower socioeconomic groups more often than white or Asian 

students.   

Students from lower socioeconomic groups also report lower expectations for 

their educational attainment when in 10th grade.  Of the 6.2 percent of students who 

expected to earn a high school diploma or less, 43.6 percent were in the lowest SES 

quartile and only 6.0 percent were in the highest quartile.  Conversely, 36.8 percent of 

students expected to earn a bachelor�s degree, of which 11.9 percent were in the lowest 

SES group and 37.1 percent were in the highest (χ2=871.1, p≤.001).   

Logistic Regression Analysis  
 

Logistic regression estimates coefficients for the relationship of each 

explanatory variable on a student�s choice to enroll in college, and the results presented 

in this analysis convert the coefficients into odds ratios for easier comparison across 

predictors.  (For the logistic regression coefficients and standard error estimates, see 

Appendix Table 1.)  Odds ratios presented in Table 3 can be interpreted as the 

likelihood of a student enrolling in a four-year PSI associated with the explanatory 

variable, holding all other factors constant.  Odds ratios less than 1.0 indicate 

decreased odds relative to the reference group, and values greater than 1.0 indicate 

increased odds.   
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Baseline Model.  In the baseline model, chi-squared statistics testing the null 

hypothesis that all slope coefficients are equal to zero can be rejected with greater than 

99.9 percent confidence (χ2=2463.17).  As expected, the coefficients for 

socioeconomic status, parent�s education, and all the student�s academic background 

characteristics are each statistically significant positive predictors of a student�s 

probability to enroll in a four-year PSI.  Students in the lowest SES quartile are 66 

percent less likely to enroll in a four-year PSI than students in the middle two quartiles, 

and students in the highest quartile are 51 percent more likely to enroll in a four-year 

PSI than students in the middle SES groups (p≤.01).  Before accounting for AP 

participation, children of parents who had earned bachelors� degrees are more than 

twice as likely to attend a four-year college than the children of parents with a high  

school diploma or less, and children of parents with an advanced degree are more than 

three times as likely (p≤.001).  Furthermore, students� expectations for their own 

educational attainment are very strong predictors of enrollment at four-year PSIs in the 

baseline model, which makes sense intuitively.  Notably, students who expected to 

earn a bachelor�s degree are 9 times more likely to attend a four-year college than 

students who expected to earn a high school diploma or less, holding all else constant 

(p≤.001).   

Students� test scores and math and English course grades are highly statistically 

significant predictors of college enrollment, as should be expected.  These variables are 

intended to reflect students� academic ability and classroom achievement, both of 
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which one would expect to influence students� decisions about postsecondary 

education.  In contrast, few school characteristics are statistically significant positive 

predictors, with the exception of a majority of graduates attending a four-year PSI and 

the school�s location in the Northeast or North Central region relative to the South.  

Students attending schools with 50-74 percent of graduates at four-year PSIs are 85 

percent more likely to attend a four-year PSI themselves than students with 0-10 

percent of graduates attending four-year colleges (p≤.001), holding all else constant.  

Substantially larger odds (490%) are associated with attending a school where 75-100 

percent of graduates enrolled in four-year colleges (p≤.001).  The only statistically 

significant negative predictor is attending a school with 10-24 percent minority 

students versus a school with 0-9 percent minority students. 

AP Access.  Model 2 introduces the measure of AP access and retains all the 

variables from the baseline model.  The chi-squared statistic testing the null hypothesis 

that the coefficients for all explanatory variables are equal to 0 can again be rejected 

with greater than 99.9 percent confidence (χ2=2565.0).  The parameter estimates for 

both low and high socioeconomic status remain statistically significant (p≤.01), but the 

odds ratios remain constant from the baseline model, indicating that the number of AP 

courses at the school may not attenuate the predictive power of SES on a student�s 

probability of attending a four-year PSI.  After holding the number of AP courses in 

the school constant, a student from the lowest socioeconomic group is still 66 percent 

less likely and a student from the highest SES group remains 51 percent more likely to 
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enroll in a four-year PSI than a student from the middle two SES groups.  Given this 

result, it is not surprising that the number of AP courses offered at the school is not a 

statistically significant predictor of a student�s odds of enrolling at a four-year college.1 

Other explanatory variables remain statistically significant predictors of a 

student�s odds of enrolling in a four-year PSI.  After accounting for the number of AP 

courses offered in a student�s school, the odds of enrolling in a four-year PSI 

associated with having parents who had earned bachelors� or advanced degrees 

continue to be positive and statistically significant.  The strength and size of the 

association between students� academic background characteristics and the odds of 

attending a four-year college also remains stable in the AP Access model, suggesting 

that access to AP courses does not substantially change the postsecondary enrollment 

decisions of students after factoring in their family and personal backgrounds, their 

academic ability and achievement, and other characteristics of their schools. 

AP Coursetaking.  Model 3 attempts to measure the impact of a student�s AP 

course participation on the coefficient estimate for socioeconomic status.  This model 

retains all the explanatory variables from Model 2 while adding the dummy variable 

indicating whether a student participated in at least one AP course.  The chi-squared 

statistic testing the null hypothesis that the coefficient estimates for the explanatory 

variables are equal to zero can once more be rejected with greater than 99.9 percent 

                                                
1 To see if there was a difference between a one-unit change in the number of AP classes versus a critical mass of 
AP courses (which might indicate a strong college-going culture), I separately tested regression models using a 
continuous measure of the number of AP courses and dummy variables for 1-5, 6-10, and 11 or more AP courses.  
Regression estimates and goodness-of-fit statistics for the models using the dummy variables had lower Log 
Likelihood Ratios and fewer statistically significant parameter estimates, so the continuous measure appears to be a 
better fit for the model. 
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confidence (χ2=2647.58).  As anticipated, the coefficient estimate on student 

participation in an AP course has a statistically significant positive value (p≤.001), and 

the odds ratio assessing the impact of socioeconomic status decreases slightly from 

Model 2.  After controlling for students� AP course participation, the odds of a low-

SES student attending a four-year PSI change from 66 percent to 69 percent less than 

those of a mid-SES student; conversely, the odds of a high-SES student enrolling in a 

four-year college change slightly from 51 percent to 49 percent greater than a mid-SES 

student.  While these results are statistically significant (p≤.01), they are quite small � 

especially given the strong differences in AP course participation by socioeconomic 

quartile.  AP course participation is associated with significantly greater odds of 

college enrollment.  Students who take at least one AP course are 2.26 times more 

likely to attend a four-year PSI than students who did not take an AP course, even after 

accounting for differences in family background and academic achievement (p≤.001).  

It is quite possible, however, that those differences in family background and academic 

achievement partially drive students� decisions to take AP courses, and the 

observational nature of the survey data make it impossible to determine the direction of 

the influence. 

The statistically significant explanatory variables from the baseline model and 

AP Access model remain significant predictors of a student�s odds of enrolling in a 

four-year PSI, but the magnitude of those odds have changed for some factors after 

controlling for AP course participation.  Of particular note are the changes in the odds 
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ratio estimates for 8th grade standardized test scores and for students� expectations for 

educational attainment.  The odds of enrolling in a four-year PSI for students scoring in 

the highest quartile on the 8th grade standardized test relative to the middle two 

quartiles fall by 23 percentage points (from 207% to 184%), after taking into account 

students� participation in an AP course (p≤.001).  Additionally, the substantially 

greater odds associated with students expecting to earn a bachelor�s or advanced 

degree relative to a high school diploma or less are somewhat attenuated after 

controlling for their AP coursetaking.  For example, students who expected to earn a 

bachelor�s degree are still 8.93 times more likely to attend a four-year college than 

students who expected to earn a high school diploma or less, but this is a drop of 0.77 

from the previous model.  This change could reflect common attitudes or expectations 

about college that AP students may have, or it may capture some aspect of the 

motivation to do well in school and attend college that one might expect among higher 

achieving students.   

AP Exam-Taking.  The final model introduces a dummy variable indicating 

whether or not a student took at least one AP exam before the end of high school.  The 

chi-square test testing the null hypothesis that the coefficient estimates for the 

explanatory variables are equal to zero can once more be rejected with greater than 

99.9 percent confidence (χ2=2680.64).  Contrary to expectations, the odds ratio 

estimates for both high and low SES in this model move in the opposite direction from 

the previous model.  After controlling for students� AP exam-taking, the odds of a low-
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SES student enrolling in a four-year college drop by 1 percentage point, such that he or 

she is 68 percent less likely to attend a four-year PSI than a student in the middle-SES 

groups.  The advantage of a high-SES student also increases marginally � increasing 1 

percentage point to 50 percent higher than the reference group.  Both results remain 

statistically significant at p≤.01.  This could be attributed to the fee associated with 

taking an AP exam, although nearly all states partially or fully subsidize the $84 AP 

exam fee for low-income students (College Board, 2008).  It may reflect the 

significantly larger share of high-SES students who take AP exams (58.3%) relative to 

their low-SES peers (6.5%).  Or, it may suggest that students from lower 

socioeconomic backgrounds who take at least one AP exam are less likely to enroll in 

four-year PSIs than students from higher SES backgrounds.  This analysis cannot 

definitively answer that question, and further research is necessary to examine the 

factors underlying this relationship. 

Little in the model changes noticeably from Model 3, aside from small 

decreases in the relative advantages of students in schools with 50-74 percent and 75-

100 percent of graduates attending four-year PSIs and the advantages associated with 

students� high expectations for educational attainment.  Students at schools with high 

shares of graduates at four-year colleges are still significantly more likely to attend 

four-year colleges themselves than their peers at schools with 0-10 percent of 

graduates at four-year PSIs: they are 90 percent more likely if 50-74 percent of 

graduates are at four-year PSIs and nearly 5 times as likely if 75-100 percent of 
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graduates are at four-year PSIs.  Each odds ratio estimate is only 3-8 percentage points 

lower than in the previous model, suggesting, as in prior research, that a college-going 

culture at a high school may have strong predictive value for students� likelihood of 

attending college themselves.  

The odds ratio estimate for AP coursetaking changes the most from Model 3 to 

Model 4: it drops by 0.32 to 1.94.  Thus, after accounting for whether a student takes 

an AP exam or not, a student who takes an AP course is still 94 percent more likely to 

attend a four-year college than a student who did not take the course (p≤.001).  In 

addition, students who take an AP exam are 2.43 times more likely to attend a four-

year college than students who have not taken an exam, holding all other factors 

constant (p≤.001).  Despite these statistically significant estimates, the odds ratios 

associated with students� standardized test scores, English and math grades, 

expectations for educational attainment, parents� expectations, and parents� education 

remain relatively stable from Model 3 to Model 4, perhaps indicating that AP exam-

taking cannot explain much of the influence of these variables on a student�s 

probability of enrolling in a four-year college. 

While the odds ratio estimates for socioeconomic status in each model are 

statistically significant, the magnitude of the change in odds from the baseline model to 

Model 4 is tiny.  The impact of a student�s academic background (8th grade 

standardized test scores, 10th grade course grades in math and English, and 

expectations for educational attainment) as well as parent�s education, and the college-
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going culture at his or her school all contribute significantly to a student�s likelihood of 

college enrollment.  While participation in the AP program and taking an AP exam 

also show a significant relationship with college enrollment, they do not appear to be 

strong enough to make a substantial impact on the relationship between socioeconomic 

status and college enrollment.  

Conclusion, Policy Implications, and Suggestions for Further Research 

 Despite evidence that socioeconomic status is strongly linked to trends in AP 

coursetaking and exam-taking, there is little in the regression analyses to suggest that 

AP participation attenuates the relationship between socioeconomic status and 

enrollment at four-year colleges and universities.  The relative odds of students in the 

highest socioeconomic quartile attending a four-year PSI remain significantly higher 

than those of students in the middle two quartiles, even after controlling for 

socioeconomic disparities in access to AP, AP course participation, and AP exam-

taking.  Conversely, the relative odds for students in the lowest SES quartile to attend a 

four-year college remain significantly lower than students in the middle range across 

all the models.   

AP participation � in courses or exams � is a strong predictor of college 

enrollment, but so are parents� education, student expectations, and all of the variables 

measuring students� academic background.  Those factors remain statistically 

significant and strong throughout each of the successive models, and each likely has a  
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relationship with students� propensity to participate in the AP program independent of  

the other factors.  For example, students who score in the highest quartile on 

standardized tests are, in many schools, likely to be enrolled in more challenging 

courses in high school than students scoring in the lower or middle quartiles.  If a high 

school offers AP courses, students who are in more challenging courses in the lower 

grades are likely to be enrolled in those AP classes.  This relationship makes sense 

intuitively because the AP program is seen, in many schools and by many people, as a 

domain for higher-achieving students bound for competitive four-year colleges and 

universities.  However, policy proposals to expand the AP program to underserved 

schools with students from lower socioeconomic backgrounds seek to change that 

perception and offer a wider range of students the chance to take AP courses.  The 

hope is that these students will be encouraged to enroll in more competitive 

postsecondary programs and to mitigate the socioeconomic disparities in AP 

participation and college enrollment.   

The results of this research, however, question whether simply expanding 

access to AP courses for students from underrepresented groups will meet 

policymakers� goals.  Increasing the number of AP courses offered in a student�s 

school did not increase his or her odds of enrolling in a four-year college or university.  

If a student took an AP course or exam, he or she was more likely to attend a four-year 

PSI that students who did not take a course or an exam, but the strong influence of 

socioeconomic status on college enrollment persisted.  Thus, even policies that would 
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increase the number of students participating in the AP program do not appear to 

undercut socioeconomic disparities in college enrollment.  Policies designed to reduce 

the college enrollment gap between low-SES and high-SES students need to address 

the challenges that low-SES students face beyond AP access, coursetaking, and exam-

taking.  Those students scored significantly lower on standardized tests, received lower 

grades in their 10th grade math and English courses, and reported lower expectations 

for their educational attainment than students in the higher-SES quartiles.  Addressing 

these disparities, which are undoubtedly substantially more complicated, are likely to 

be more successful at reducing the college enrollment gap than increasing AP 

participation.  Improving students� educational achievement in earlier grades would 

also have the added benefit of preparing more students for AP-level work and thus 

allowing more students to take advantage of the college admissions benefits that accrue 

to AP participants.  

Given the continued popularity of the AP program among college-bound 

students, their families, and policymakers, further research on the AP program is 

needed to understand whether the program itself provides educational benefits to 

students or whether it simply reflects the students� previous academic achievements 

and socioeconomic advantages.  Some school districts and policymakers have 

suggested an �AP for All� strategy that either allows any interested student to take an 

AP course or requires all students to take at least one AP course (or dual enrollment, 

distance learning, or honors course) before graduation (Dickey, 2008; New Mexico 
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Public Education Department, 2007).  Exploring student outcomes in school districts 

that implement these policies may shed some light on the impact of AP participation 

on college enrollment, which cannot be examined using survey data such as NELS:88.  

Other research should also explore the curricular strength of AP programs across 

school districts, since the impact of AP course participation on college enrollment may 

increase as the rigor of the courses increase.  Although notoriously difficult to measure, 

the quality of teachers leading AP courses may also be related to students� outcomes.  

Lastly, researchers with access to NCES�s newest set of panel data, the Education 

Longitudinal Survey of 2002 (ELS:2002), may want to explore the links between AP 

participation and college enrollment using more recent trends.   The AP program has 

grown exponentially since NELS:88 was administered, and trends in AP access and 

participation for different socioeconomic groups may also have changed.   

Despite the questions that remain unanswered, this research proved beneficial 

by shedding light on the persistent socioeconomic gaps in AP participation and college 

enrollment and by raising questions about the effectiveness of policies that increase AP 

access in an effort to raise college enrollment rates.  Socioeconomic disparities in 

access to four-year postsecondary opportunities will require more time, attention, and 

research, and policy choices will need to reflect the complicated set of factors that 

influence students� college enrollment decisions.   
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Table 1: Student and School Characteristics by Postsecondary Institution (PSI) Enrollment Status  
(n =5,967) 

Variable 
 

% Ever 
4yr PSI 

% Never 
4yr PSI 

% Ever 
any PSI 

% Never 
any PSI 

Full Sample 63.9 36.3 86.7 13.3 
Student Background     
Socioeconomic Status     
     Quartile 1 (Low) 33.3 66.7 67.1 32.9 
     Quartile 2 48.9 51.1 81.0 19.0 
     Quartile 3 66.5 33.5 90.9 9.1 
     Quartile 4 (High) 87.9 12.1 97.7 2.3 
Female 64.1 35.9 88.4 11.6 
Male 63.3 36.7 84.9 15.1 
Black 54.3 45.7 86.8 13.2 
Hispanic 51.0 49.0 84.1 15.9 
Asian 76.3 23.8 94.5 5.5 
White 65.5 34.5 86.6 13.5 
Parent�s expectations for student educ. attainment    
     High School degree or less 23.0 77.1 47.7 52.4 
     Some college 43.5 56.5 77.6 22.4 
     Bachelor�s degree 71.8 21.2 84.6 15.4 
     Advanced degree (MA, PhD, MD, etc) 81.6 18.5 92.8 7.2 
     Parent not involved 32.6 67.4 65.3 34.7 
Student Academic Background    
8th grade standardized test score quartile    
     Quartile 1 (Low) 26.3 73.7 66.1 33.9 
     Quartile 2 47.8 52.2 80.2 19.8 
     Quartile 3 64.5 35.5 89.3 10.7 
     Quartile 4 (High) 87.5 12.5 96.7 3.3 
Expectations for educational attainment    
     High school degree or less 9.8 90.2 39.4 60.6 
     Some college 36.1 63.9 75.6 24.4 
     Bachelor�s degree 75.4 24.6 94.7 5.3 
     Advanced degree (MA, PhD, MD, etc) 85.2 14.8 96.6 3.4 
AP course 85.1 14.9 95.7 4.3 
No AP courses 49.8 50.2 80.9 19.1 
AP exam 92.9 7.1 98.0 2.0 
No AP exams 57.4 42.6 84.3 15.8 
School Characteristics    
% Graduates attending 4-year postsecondary inst.    
     0-10% 43.1 56.9 77.5 22.5 
     11-24% 50.0 50.0 81.3 18.7 
     25-49% 57.6 42.4 83.9 16.1 
     50-74% 73.2 26.8 91.0 9.0 
     75-100% 92.8 7.2 98.4 1.6 
% Minority Enrollment    
     0-9% 66.1 33.9 85.0 15.0 
     10-24% 67.2 32.8 88.7 11.3 
     11-50% 58.1 41.9 87.5 12.5 
     50-74% 60.8 39.2 88.2 11.8 
     75-100% 55.6 44.4 88.0 12.0 
0 AP courses offered 60.0 40.0 85.4 14.6 
1-5 AP courses offered 60.9 39.1 84.2 15.9 
6-10 AP courses offered 67.0 33.1 89.6 10.4 
11 or more AP courses offered 73.7 26.3 91.8 8.2 
Note: Totals may not sum to 100% due to rounding. 
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Table 2: Student and School Characteristics by Socioeconomic Quartile (n=5,967) 

 
Note: Totals may not sum to 100% due to rounding. 
 
 
 
 

Variable 
 

Socioeconomic Quartile  Cramer�s 
V 

 % Q1 % Q2 % Q3 % Q4 % Total   
Full Sample (n = 5,697) 17.9 22.8 26.2 33.2 100.0 -- 
Student Outcome       
Ever enrolled in 4-year PSI 33.3 48.9 66.5 87.9 63.7 0.42 
Student Background       
Female 19.8 23.5 26.2 30.6 50.3 0.07 
Male 15.9 22.1 26.2 35.8 49.8 0.07 
Black 39.7 27.4 15.3 17.6 9.5 0.20 
Hispanic 41.6 22.8 19.6 16.0 7.9 0.19 
Asian 11.1 13.5 26.3 49.2 3.5 0.17 
White 13.2 22.7 28.2 36.0 79.2 0.17 
Student Academic Background       
8th grade standardized test quartile       
     Quartile 1 (Low) 41.2 26.3 22.0 10.5 14.0 0.23 
     Quartile 2 25.7 27.5 25.1 21.7 22.0 0.23 
     Quartile 3 15.9 25.0 29.8 29.3 28.3 0.23 
     Quartile 4 (High) 5.4 16.7 25.6 52.3 35.6 0.23 
Expectations for ed. attainment       
     High school degree or less 43.6 31.7 18.7 6.0 6.2 0.23 
     Some college 29.6 29.5 26.9 14.1 27.1 0.23 
     Bachelor�s degree 11.9 22.4 28.6 37.1 36.8 0.23 
     Advanced degree 9.3 15.4 24.2 51.2 29.9 0.23 
10th grade English grades       
     Mostly B�s or better 14.1 20.2 26.7 39.0 64.0 0.19 
     ½ B�s and ½ C�s or worse 24.5 27.5 25.3 22.8 36.0 0.19 
10th grade Math grades       
     Mostly B�s or better 15.2 20.1 25.4 39.3 56.5 0.16 
     ½ B�s and ½ C�s or worse 21.3 26.3 27.2 25.2 43.5 0.16 
AP course 9.6 17.1 26.2 47.2 39.2 0.27 
No AP courses 23.2 26.4 26.2 24.1 60.8 0.27 
AP exam 6.5 13.5 21.6 58.3 17.6 0.26 
No AP exams 20.3 24.8 27.2 27.8 82.4 0.26 
School Characteristics       
% Graduates attending 4-year PSI       
     0-10% 34.2 26.2 25.4 14.1 4.7 0.20 
     11-24% 22.1 30.3 27.7 19.9 15.8 0.20 
     25-49% 22.6 24.2 28.1 25.1 41.3 0.20 
     50-74% 11.5 21.1 25.7 41.7 27.8 0.20 
     75-100% 2.1 8.8 17.9 71.2 10.3 0.20 
Number of AP courses offered       
     0 20.5 28.8 25.7 25.1 24.4 0.14 
     1-5 21.6 23.7 26.8 27.9 40.4 0.11 
     6-10 12.4 17.7 28.2 41.7 22.6 0.12 
     11 or more 10.7 17.7 21.6 50.0 12.7 0.14 



 
 

54

Table 3: Partial Odds Ratio Estimates of Student Enrolling at 4-Year Postsecondary Institution (n = 5,967) 
Independent Variables 
 

Model 1: 
Baseline 

Model 2:        
AP Access 

Model 3: AP 
Coursetaking 

Model 4: AP 
Exam-taking 

Student Background         
Socioeconomic Status      
     Quartile 1 (Low) 0.66** 0.66** 0.69** 0.68** 
     Quartile 4 (High) 1.51** 1.51** 1.49** 1.50** 
Female 0.88 0.88 0.90 0.89 
Black 1.36 1.36 1.40 1.41 
Hispanic 1.01 1.01 1.08 1.07 
Parents' education      
     Some college 1.17 1.17 1.19 1.18 
     Bachelor's Degree 2.07*** 2.07*** 2.10*** 2.07*** 
     Advanced Degree 3.33*** 3.33*** 3.14*** 3.03*** 
Parents' Expectations      
     Some college 0.97 0.99 1.07 1.03 
     Bachelor's Degree 1.34 1.36 1.50 1.45 
     Advanced Degree 1.67 1.69 1.74 1.70 
     Not involved 0.85 0.86 0.95 0.90 
Student Academic Background         
8th Grade Std Test Score      
     Quartile 1 (Low) 0.45*** 0.44*** 0.48*** 0.48*** 
     Quartile 4 (High) 2.07*** 2.07*** 1.84*** 1.76*** 
10th grade English grades 1.32*** 1.32*** 1.27*** 1.27*** 
10th grade Math grades 1.17*** 1.17*** 1.16*** 1.15*** 
Expectations for ed. attainment      
     Some college 4.06*** 4.06*** 3.80*** 3.76*** 
     Bachelor's Degree 9.71*** 9.70*** 8.93*** 8.75*** 
     Advanced Degree 10.52*** 10.50*** 8.74*** 8.34*** 
School Characteristics         
% Grads at 4-year PSI      
     11-24% 1.14 1.13 1.09 1.07 
     25-49% 1.28 1.27 1.25 1.22 
     50-74% 1.85** 1.86** 1.90** 1.87** 
     75-100% 4.90*** 4.91*** 4.99*** 4.91*** 
% Minority Enrollment      
     10-24% 0.72** 0.72** 0.73* 0.72* 
     11-50% 0.77 0.78 0.73 0.72 
     50-74% 1.39 1.39 1.34 1.35 
     75-100% 1.42 1.43 1.29 1.30 
% 12th graders in AP program 1.00 1.00 1.00 1.01 
School enrollment size 1.03 1.04 1.04 1.04 
Number of AP courses -- 0.99 0.99 0.99 
AP coursetaking -- -- 2.26*** 1.94*** 
AP exam-taking -- -- -- 2.43*** 
-2 Log Likelihood 4545.98 4545.15 4461.56 4428.51 
Log Likelihood Ratio 2463.17*** 2565.00*** 2647.58*** 2680.64*** 
Pseudo R-squared 0.36 0.36 0.37 0.38 
Note: *** p≤.001; **p≤.01; *p≤ .05     
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Appendix Table 1: Logistic Regression Estimates of Student Enrolling at 4-Year PSI (n=5,967) 
  Dependent Variable: Enroll at 4-year PSI 

Independent Variables 
Model 1: 
Baseline 

Model 2:      
AP Access 

Model 3: AP 
Coursetaking 

Model 4: AP 
Examtaking 

Student Background         
Socioeconomic Status      

     Quartile 1 (Low) 
-0.41** 
(0.15) 

-0.42** 
(0.15) 

-0.38** 
(0.14) 

-0.39** 
(0.14) 

     Quartile 4 (High) 
 0.41** 
(0.15) 

 0.41** 
(0.15) 

 0.40** 
(0.15) 

 0.40** 
(0.16) 

Female 
-0.13 
(0.09) 

-0.12 
(0.09) 

-0.11 
(0.09) 

-0.11 
(0.09) 

Black 
 0.31 
(0.28) 

 0.31 
(0.28) 

 0.34 
(0.27) 

 0.35 
(0.27) 

Hispanic 
 0.01 
(0.19) 

 0.01 
(0.19) 

 0.08 
(0.19) 

 0.07 
(0.19) 

Parents' education      

     Some college 
 0.16 
(0.12) 

 0.16 
(0.12) 

 0.17 
(0.12) 

 0.16 
(0.12) 

     Bachelor's Degree 
 0.73*** 
(0.17) 

 0.73*** 
(0.17) 

 0.74*** 
(0.17) 

 0.73*** 
(0.18) 

     Advanced Degree 
 1.20*** 
(0.23) 

 1.20*** 
(0.23) 

 1.14*** 
(0.23) 

 1.11*** 
(0.23) 

Parents' Expectations      

     Some college 
-0.03 
(0.48) 

-0.01 
(0.48) 

 0.07 
(0.42) 

 0.03 
(0.42) 

     Bachelor's Degree 
 0.29 
(0.48) 

 0.31 
(0.47) 

 0.40 
(0.41) 

 0.37 
(0.42) 

     Advanced Degree 
 0.51 
(0.49) 

 0.53 
(0.48) 

 0.56 
(0.42) 

 0.51 
(0.43) 

     Not involved 
-0.17 
(0.48) 

-0.15 
(0.47) 

-0.05 
(0.42) 

-0.10 
(0.43) 

Student Academic Background         
8th Grade Std Test Score      

     Quartile 1 (Low) 
-0.80*** 
(0.16) 

-0.80*** 
(0.16) 

-0.73*** 
(0.15) 

-0.73*** 
(0.15) 

     Quartile 4 (High) 
 0.72*** 
(0.11) 

 0.73*** 
(0.11) 

 0.61*** 
(0.11) 

 0.56*** 
(0.11) 

10th grade English grades 
 0.28 
(0.03) 

 0.28*** 
(0.03) 

0.24*** 
(0.03) 

 0.24*** 
(0.03) 

10th grade Math grades 
 0.16 
(0.03) 

 0.16*** 
(0.03) 

0.15*** 
(0.03) 

 0.14*** 
(0.03) 

Expectations for ed. attainment      

     Some college 
 1.40*** 
(0.31) 

 1.40*** 
(0.31) 

 1.33*** 
(0.29) 

 1.33*** 
(0.29) 

     Bachelor's Degree 
 2.27*** 
(0.30) 

 2.27*** 
(0.30) 

 2.19*** 
(0.29) 

 2.17*** 
(0.29) 

     Advanced Degree 
 2.35*** 
(0.30) 

 2.35*** 
(0.30) 

 2.17*** 
(0.29) 

 2.12*** 
(0.29) 
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(Appendix continued) Dependent Variable: Enroll at 4-year PSI 

Independent Variables 
Model 1: 
Baseline 

Model 2:      
AP Access 

Model 3: AP 
Coursetaking 

Model 4: AP 
Examtaking 

School Characteristics         
% Grads at 4-year PSI's      

     11-24% 
 0.13 
(0.20) 

 0.12 
(0.20) 

 0.08 
(0.20) 

 0.07 
(0.19) 

     25-49% 
 0.24 
(0.21) 

 0.24 
(0.21) 

 0.22 
(0.20) 

 0.20 
(0.20) 

     50-74% 
 0.61** 
(0.21) 

 0.62** 
(0.21) 

 0.64** 
(0.21) 

 0.63** 
(0.21) 

     75-100% 
 1.59*** 
(0.28) 

1.59*** 
(0.28) 

1.61*** 
(0.28) 

 1.60*** 
(0.28) 

% Minority Enrollment      

     10-24% 
-0.33* 
(0.13) 

-0.32* 
(0.13) 

-0.32* 
(0.13) 

-0.33* 
(0.14) 

     11-50% 
-0.26 
(0.19) 

-0.25 
(0.19) 

-0.31 
(0.20) 

-0.32 
(0.20) 

     50-74% 
 0.33 
(0.24) 

 0.33 
(0.24) 

 0.31 
(0.24) 

 0.30 
(0.24) 

     75-100% 
 0.35 
(0.27) 

 0.35 
(0.27) 

 0.25 
(0.27) 

 0.26 
(0.27) 

% Eligible free/reduced lunch      

     11-50% 
-0.11 
(0.12) 

-0.12 
(0.12) 

-0.11 
(0.12) 

-0.11 
(0.12) 

     51-100% 
-0.12 
(0.23) 

-0.14 
(0.23) 

-0.22 
(0.22) 

-0.20 
(0.22) 

% 10th graders dropped out 
-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

% 12th graders in AP program 
 0.002 
(0.004) 

 0.003 
(0.004) 

 0.001 
(0.004) 

 0.001 
(0.004) 

School enrollment size 
 0.03 
(0.03) 

 0.04 
(0.03) 

 0.04 
(0.03) 

 0.04 
(0.03) 

Urban  
-0.24 
(0.15) 

-0.23 
(0.15) 

-0.26 
(0.15) 

-0.26 
(0.15) 

Rural 
 0.02 
(0.12) 

 0.02 
(0.12) 

 0.03 
(0.12) 

 0.04 
(0.12) 

Northeast 
 0.40* 
(0.16) 

 0.41** 
(0.16) 

 0.47** 
(0.16) 

 0.47** 
(0.16) 

North Central 
 0.27* 
(0.14) 

 0.27* 
(0.14) 

 0.30* 
(0.14) 

 0.31* 
(0.14) 

West 
-0.18 
(0.15) 

-0.17 
(0.15) 

-0.14 
(0.15) 

-0.15 
(0.15) 

Number of AP courses -- 
-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

AP coursetaking -- -- 
 0.81*** 
(0.11) 

 0.66*** 
(0.11) 

AP exam-taking -- -- -- 
 0.89*** 
(0.17) 

Log Likelihood Ratio 2463.17*** 2565.00*** 2647.58*** 2680.64*** 
Note: *** p≤.001; **p≤.01; *p≤ .05; Standard Errors in parentheses.   

 


