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Abstract 

This dissertation consists of two essays on the impact of state-mandated Advanced 

Placement (AP) programs in public high schools on student outcomes. In the first essay, I 

examine the effects of a 2004 state-mandate in Arkansas on student achievement (measured 

by test scores), high school graduation and dropout rates, and student composition within a 

school. In the second essay, using the same policy, I study the effects of the mandate on 

college enrollment measures, as well as high school completion. 

 The first essay examines the effect of a state mandate to offer Advanced Placement 

(AP) programs at all public high schools on student outcomes. Requiring schools to offer a 

program they may otherwise not have offered could produce unintended consequences 

through the shifting of resources or re-sorting among students. To investigate these 

possibilities, I take advantage of a 2004 state-wide mandate to offer AP programs in 

Arkansas and use a difference-in-differences estimation strategy to identify the effects of the 

policy on graduation and attendance rates, student achievement measures, and student 

composition within a school. Results suggest that on average, the 4-year graduation rate 

increases by 3.3 percentage points and the dropout rate increases by nearly one percentage 

point at schools required to comply with the mandate. I find no effect on student 

achievement (measured by end-of-course exams and ACT scores) attributable to the 

mandate, however. Additionally, the share of students choosing to attend an out-of-district 

school increases by almost two percentage points and the percentage of students who qualify 

for free or reduced price lunch decreases by more than three percentage points, which 

suggests that the policy may have important sorting effects. 



v 

 

 In the second essay, I build on the work from the previous chapter of this thesis by 

examining the impact of state-mandated Advanced Placement (AP) programs on college 

enrollment and high school graduation rates. By extending the analysis to college-going, we 

can gain a better understanding of how increased rigor in the high school curriculum can 

affect college matriculation, which itself has important implications for later labor market 

outcomes. Furthermore, corroborating the estimates on high school completion from the 

previous work will contribute to the scant existing literature on the causal impact of AP 

program participation. I use a triple differences estimation strategy that exploits exogenous 

variation in AP program exposure generated by the 2004 mandate in Arkansas to identify 

the causal impact of the reform on student outcomes. While robust standard errors suggest 

the results are statistically insignificant, the point estimates are indicative of positive impacts 

on the rate of high school completion for nearly all gender and racial sub-groups of students 

analyzed, and mixed impacts on measures of college attendance by race and gender. I find 

positive impacts on ever having enrolled in college for females (negative for males) and 

positive impacts on currently enrolled in college for non-Hispanic white students (negative 

for non-Hispanic black students). 
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Chapter 1 

The Impact of State-Mandated Advanced Placement Programs on 

Student Outcomes 
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1.1     Introduction 

Advanced Placement (AP) classes, which are high school classes that cover college-level 

curriculum content and offer students the potential to earn college credit while still in high 

school, are an increasingly common component of the high school curriculum in the United 

States. For example, the number of schools offering at least one AP class has doubled since 

1990, to 18,920 in the 2012-2013 school year (College Board, 2013). While the decision to 

offer AP classes has typically been made at the district level, several states (Arkansas, 

Indiana, Mississippi, South Carolina, and West Virginia) have implemented mandates that 

require every public high school to offer a minimum number of AP classes. In theory, 

offering AP classes has the potential to improve student outcomes through increased 

exposure to a more rigorous curriculum; however, requiring schools to offer a program they 

may otherwise not have offered could lead to a reallocation of resources that may produce 

unintended consequences. For example, in an environment with binding resource 

constraints, resources might be redistributed from academically weaker students to higher-

performing students (as it is the latter who would participate in AP classes), so some 

students may gain while others are harmed. Moreover, shifts in classmate composition due 

to some higher-performing students being separated into an AP track or students changing 

their school choice in response to the possibility of taking AP classes could generate positive 

or negative peer effects. 

To date, there has been no study estimating the causal impact on student outcomes of 

state laws mandating AP classes. The purpose of this paper is to study the impact on student 

outcomes of one such policy: a 2004 state mandate to offer a minimum number of AP 

classes at all public high schools in Arkansas. Addressing this question is important for 
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several reasons. First, knowledge about the impacts of these state mandates would help 

guide policymakers about whether to continue or introduce these policies. Second, since 

these state mandates provide plausibly exogenous variation in a school’s AP offerings, 

studying this policy will provide information about the more general question of the causal 

impacts of AP classes on student outcomes. Although a number of studies provide estimates 

of the correlations between student outcomes and taking AP classes or attending a school 

offering AP classes (I provide a brief discussion of these in Section 2.3), these estimates are 

unlikely to have a causal interpretation because of the non-random selection of students into 

taking AP classes and of schools into offering AP classes. Furthermore, these previous 

studies have focused on a narrow set of outcomes centered on the higher-performing 

students who would be the likely participants in AP programs, and largely ignored potential 

spillover effects to other students. This study is the first evaluation of state-mandated AP 

programs that I am aware of, and further, directly addresses the potential endogeneity of AP 

program exposure that is unaccounted for in many of the related studies. In addition, it is 

among the first to examine a wider set of student outcomes to test for potential impacts on 

academically weaker students. Finally, it also adds to the small, but growing, literature that 

rigorously analyzes how high school curriculum choices impact student outcomes (Altonji et 

al., 2012). 

The Arkansas law mandating AP classes required all public high schools to provide a 

minimum of four AP courses (one each in four specified subject areas; I provide the details 

of the state mandate in Section 1.2); it was announced in 2004 and schools were required to 

be compliance by the 2008-2009 school year. To identify the causal effect of the 2004 

Arkansas state AP program mandate, I take advantage of school-time variation in AP class 
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offerings induced by the policy. In particular, only high schools with fewer than the 

specified four AP classes at the outset would have to expand their AP class offerings in 

order to become compliant (about 57 percent of schools in 2003); below, I refer to these as 

“treatment” schools. Those offering no AP classes at all (about 25 percent of all schools in 

2003 and 33 percent of treatment schools) would furthermore have to introduce an AP 

program. I will refer to schools already in compliance with the requirements of the mandate 

in 2003 and thus did not have to change their AP offerings as “control” schools. This allows 

me to use a difference-in-differences strategy to identify the causal impact of the 2004 

Arkansas state AP program mandate. The change over time in student outcomes in treatment 

schools that is in excess of the change in control schools can be interpreted as the effect of 

the 2004 state mandate under the assumption that had the policy not occurred, the change 

over time would have been the same between treatment and control schools. I explore the 

validity of this identifying assumption by examining pre-policy trends for the student 

outcomes for which historical data are available, and also by performing sensitivity analyses 

with samples limited to schools that are closer in size and type. 

I apply this difference-in-differences strategy to a school level panel data set on 

public high schools in Arkansas from 2003-2010. The main finding of this study is that 

although the AP mandate did not have statistically significant impacts on student 

achievement (measured by performance on the ACT and state-wide end-of-course exams in 

Grade 11 Literacy and Geometry), it significantly increased both the 4-year graduation rate 

and the dropout rate. The point estimates suggest that the policy raised the 4-year graduation 

rate by more than 3 percentage points and the dropout rate by nearly one percentage point. 

Additionally, I find that the AP mandate increased a school's share of enrollment that comes 
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from out of district students by almost 2 percentage points and decreased the share of 

students that qualify for free or reduced price lunch by over 3 percentage points. Therefore, 

the mandate appears to have changed the sorting of students across high schools; for this 

reason, I am not able to rule out that changes in sorting could be partly driving the main 

findings on educational outcomes. 

The main findings of higher graduation rates and higher dropout rates are consistent 

with weaker students being harmed (they get discouraged earlier, leading to higher dropout 

behavior) and stronger students benefiting (they are brought over the margin of dropping out 

or graduating late to graduating in 4 years). To investigate this possibility, I estimate the 

effects of the Arkansas AP mandate that are allowed to be heterogeneous, by the pre-policy 

average academic performance of the school. I find that the treatment schools with the 

strongest average academic performance prior to the policy experience a larger increase in 

the graduation rate. On the other hand, the policy had more pronounced impacts on the 

dropout rate in schools with the weakest average academic performance. These results 

suggest that the policy may have produced unintended negative consequences at schools that 

were initially relatively weaker, academically speaking. 

The rest of this chapter is organized in the following manner. Section 1.2 provides a 

brief history of the AP program in the U.S. and specifically in Arkansas, followed by a 

description of the mandate and a discussion of the related literature. Section 1.3 provides a 

theoretical framework for thinking about the impact of the AP policy and further details the 

empirical strategy. Section 1.4 describes the data used to estimate outcomes. Section 1.5 

presents the estimation results, and Section 1.6 concludes. 
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1.2     Background 

Section 1.2.1 provides a brief history of the Advanced Placement program and Section 1.2.2 

describes the mandate in Arkansas. Section 1.2.3 discusses the existing literature on the 

effect of Advanced Placement classes on various student outcomes.  

 

1.2.1     Advanced Placement Program  

The Advanced Placement program officially launched in 1955 under the College Board’s 

administration and consisted of eleven distinct course offerings across 104 U.S. high 

schools, with 130 colleges rewarding credit for participation in AP classes (College Board, 

2013). A study produced by the Fund for the Advancement of Education (1953) had 

previously identified two major concerns regarding the current state of the U.S. public 

education system that would eventually give rise to the AP program as one of four proposed 

solutions to these weaknesses. The two concerns described in the study suggested that first, 

because of a lack of distinct functionality between high schools and college, students were 

unnecessarily subjected to a repeating of courses in college that had earlier been completed 

in high school, and second, the inability to provide more targeted classes to accommodate 

students’ needs, especially important in the transition from high school to college, could 

potentially lead to a loss in student interest through decreased motivation or the unnecessary 

repetition mentioned earlier. As a result, a proposed solution to these concerns was to have 

colleges and high schools collaborate on curriculum options offered at the high school level, 

with colleges rewarding credit for AP classes completed in high school (and thereby 

reducing repetitive coursework) as well as simultaneously providing students the 

opportunity to enroll in a more challenging curriculum during their high school career. 

Interestingly, while the study contends that these types of advanced high school courses 
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would most likely benefit the above-average ability student the most, it explicitly states that 

the underlying intention was the improvement of education for all types of students.  

As it stands today, the AP program consists of 34 distinct courses that high schools 

can choose to offer, with nearly 19,000 schools and more than 4,000 colleges and 

universities participating in the program in the 2012-2013 school year (College Board, 

2013). With the expansion in course offerings and the popularity of the program, the College 

Board has also developed a supporting curriculum targeted at middle schools that consist of 

“pre-AP” classes. The choice to offer AP or pre-AP classes is typically a district level 

decision, allowing for a more localized response to education-related demands.
1
 

Participating in an AP course alone does not guarantee college credit, however; a student is 

only potentially eligible for college credit by earning a minimum required score on a course-

specific exam offered in May of each year.
2
 The College Board has suggested that regardless 

of the score received on an AP exam, colleges report that admissions decisions are favorably 

affected by a student's AP experience alone.
3
  

 

1.2.2     Arkansas Policy Background 

The Arkansas legislature passed a mandate (HB 1154) in February of 2004 that required all 

public high schools to offer a minimum of four AP classes by the 2008-2009 school year, 

with one course in each of the following subjects: math, English, social science, and 

                                                           
     

1
Moreover, Iatarola, et al. (2011) find that the likelihood of a high school offering AP classes is dependent 

on having a high-achieving group of students that demand such classes. 

     
2
The required minimum score differs by college, with many colleges requiring a minimum score of 3 out of 

5, for example, to be considered for college credit. Furthermore, sitting for an AP exam does not require that 

the student have participated in the AP class; the exam itself costs $89 to take, and while some school districts 

will cover this cost, others require the students to pay for it. The College Board does offer reduced rates in case 

of financial need, however. 

     
3
See for more information: http://professionals.collegeboard.com/k-12/assessment/ap. 
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science.
4
 Prior to the adoption of the reform, some areas of Arkansas were already 

participating in the AP program, beginning with two participating high schools in 1975. As 

shown in Figure 1.1 using data from the College Board, before 1984, there was very little 

change in participation rates among Arkansas students or schools and in the subsequent 20 

years, there was a steady growth in participation across the two groups. Indeed, between 

2004 and 2008 there is a distinct jump in participation of schools and students coinciding 

with the AP mandate, with schools reaching a plateau after 2007 (likely due to universal 

compliance with the mandate), while student participation continues to increase. 

While the 2004 mandate applied to all public high schools, not all schools were 

required to change their AP offerings. As the first panel of Figure 1.2 shows, 43 percent of 

the schools in my sample
5
 were offering four or more AP classes in 2003 while 57 percent 

were offering fewer than four; nearly 25 percent did not have any AP classes at all. By the 

2008-2009 deadline, 98 percent of these schools were offering at least four AP classes, with 

only four schools offering less than four AP classes (see the second panel of Figure 1.2).
6
 

This significant jump in AP programs from 2003 to 2008 suggests that schools were 

adhering to the deadlines of the mandate and furthermore, makes a strong case for choosing 

Arkansas to analyze the impact of state-mandated AP programs.
7
  

                                                           
     

4
A copy of the mandate can be searched for on the following website: http://www.arkleg.state.ar.us/.  

     
5
This sample is described in Section 4 and excludes alternative, magnets, or charter schools as well as 

schools that were affected by the district consolidation policy passed in 2004. 

     
6
Offering at least 4 AP classes is a necessary, though not sufficient, measure of compliance with the policy 

since the policy stipulates the courses be in specified subject areas. Measures of actual compliance with the 

policy are illustrated in Figure 1.3. 

     
7
The state mandates in Mississippi and West Virginia are the most similar to the one in Arkansas; however, 

their respective policies did not induce as big a change in AP offerings as the mandate in Arkansas. The larger 

variation in AP offerings over time and across schools in Arkansas allows for greater power in testing for 

impacts of increasing AP offerings on student outcomes. 
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Figure 1.3 shows schools’ actual adherence to the policy over time, depending on 

whether or not the school was in compliance
8
 with the mandate prior to its adoption. Public 

high schools that did not meet the mandate in 2003 are defined as “treatment” schools. 

These schools may have had the correct minimum number of AP classes, but they failed to 

have one in each of the four core areas as stipulated by the mandate. Conversely, schools 

that met the mandate in 2003 are defined as “control” schools. I use the 2003-2004 school 

year to define this assignment since it is a true “before” year: because the mandate was 

passed in February of 2004, schools likely did not have time to adjust their schedules in 

2003-2004 to commence with the mandate. Thus, the 2004-2005 school year likely consists 

of already partially treated schools, even though the deadline for the mandate was not until 

the 2008-2009 school year. Indeed, as Figure 1.3 shows, the interim period from 2004 

through 2008 is one of adjustment, as treatment schools are increasingly becoming 

compliant with the mandate, with almost 93 percent of all treatment schools fully compliant 

by the deadline. Of the 18 treatment schools that failed to comply with the mandate by the 

deadline, all but one school eventually comply at some point in the “after” period. 

 

1.2.3     Related Literature 

There is a large body of research that studies how human capital investments relate 

to later outcomes. However, few studies explore how curriculum choices in high school 

affect later education or labor outcomes (Altonji, et al., 2012). This study contributes to this 

broader literature by examining one increasingly common offering in the high school 

curriculum: AP courses. 

                                                           
     

8
In this case, “complied” is a dummy variable that takes the value of one if the school offered the required 

minimum of one AP class in each of the four core subject areas in that particular year. 
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There has been no previous work rigorously evaluating state laws that mandate AP 

classes, to the best of my knowledge.  However, several studies have attempted to estimate 

the impact of participating in AP programs on student outcomes, with most concentrating 

almost exclusively on post-secondary outcomes. The evidence on this group of outcomes 

has been mixed. Scott et al. (2010) find that students who have taken AP classes in high 

school outperform similarly-abled students (as defined by SAT score and high school rank) 

who have not taken AP classes on college GPA, while Geiser and Santelices (2004) find that 

the number of AP and honors classes are not good predictors for later performance in 

college. Additionally, Dougherty et al. (2005) find that the AP curriculum has a positive 

association with college degree completion and further, indicate that the percentage of 

students within a school who take and pass an AP exam can serve as evidence of how 

successful the school is at preparing its students for college. On the other hand, Hallett and 

Venegas (2011) conclude that increased access to AP classes in low-income urban high 

schools has not led to a better sense of preparedness for the challenges of college. Finally, 

Klopfenstein and Thomas (2009) find no evidence to support the assertion that the average 

student gains more from AP classes than what is obtained from a non-AP curriculum in math 

and science, in terms of college performance measures. 

More directly related to the outcomes examined in this paper, Jackson (2010) and 

Jeong (2008) both address several of the college outcomes described above, and 

additionally, provide some of the only estimates on high school graduation rates or the 

potential for negative spillover effects due to AP participation. Using a Texas AP incentive 

program rewarding teachers and students for good performance on AP exams that generated 

exogenous variation in AP participation across schools, Jackson (2010) finds positive 
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impacts on college related outcomes but no impact on high school graduation rates. Jeong 

(2008) uses NELS:88 data and after correcting for selection into program exposure, 

similarly finds positive impacts of AP participation on college-related outcomes. Neither 

study finds evidence of negative spillover effects related to AP classes. Additionally, these 

two studies are among the only ones that attempt to provide causal estimates by directly 

addressing the potential endogeneity of AP program participation; however, in the former 

case, it remains to be seen if the effects derived from an AP incentive program generalize to 

AP programs unrelated to an incentive policy, while in the latter case, the nature of the data 

set does not allow for differential trends among states, which could be influencing the 

results.       

This study helps to fill the gaps in the literature as follows. First, I address the 

potential endogeneity of high schools having an AP program by making use of a policy 

change in Arkansas. This policy induced public high schools that did not already offer the 

prescribed AP program at the policy’s outset to introduce it by 2008, enabling me to use a 

difference-in-differences methodology to obtain convincing estimates of the impact of 

introducing an AP program. Second, I estimate impacts on a wider set of outcomes than 

previous studies. For example, I consider high school dropout behavior, which is not 

typically considered since students who take AP classes are not thought to be at risk for 

dropping out. In the event there are spillover effects, however, this outcome is quite relevant. 

I additionally consider a broader set of students; that is, not just those that are high-

performing and likely to participate in AP classes, but also lower-performing students and 

students from differing income backgrounds. This analysis helps to provide a more complete 
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picture of which students might gain, which students might lose, and what is the overall 

impact when a school is mandated to offer an AP program. 

 

1.3     Empirical Strategy 

Section 1.3.1 provides the intuition behind the analysis and Section 1.3.2 details the 

identification strategy.  

 

1.3.1     Conceptual Framework 

State-mandated AP course offerings may affect student outcomes through various 

mechanisms which can roughly be categorized as direct (by altering the curriculum choices 

available to students) and indirect (by causing schools to shift resources, students to change 

schools, or inducing changes in student peer group composition).   

In the more direct channel, we can think of the introduction of AP classes as 

providing students the opportunity to access a more rigorous curriculum, which may or may 

not affect learning in the short run, and college interest or readiness in the longer run. While 

schools may have offered other high-level classes, such as “gifted” or “honors” track 

courses, AP courses are distinctly different from these, in that the coursework reflects 

college-level material. This aspect of AP classes arguably gives students more possibilities 

of assessing their college-level academic potential while still in high school and may also 

expand their ability to learn in other non-AP classes. As a result, we might expect an impact 

on college-going and achievement related student outcomes due to the introduction of AP 

classes. These may include ACT scores, ACT taking behavior, college enrollment, 

achievement on end-of-course exams, for example, or the likelihood of graduating and 

attendance rates. We would not expect all students to be affected through this channel, 
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however; indeed, those students who were already at the very top or very bottom of the 

academic-potential distribution would likely be unaffected by these additional classes. 

Rather, it is the marginal student that sits on the fence between going to college or not that 

would perhaps benefit the most from the opportunity to take AP classes. Within this group, it 

is an empirical question as to what the net effect of additional AP classes may be on the 

above outcomes.  

Less directly, the introduction of AP classes could alter the distribution of a number 

of inputs into the education production function that may have unintended consequences. 

Because resource constraints are commonly binding in education environments, schools may 

be forced to adhere to the mandate by reallocating existing inputs only (i.e., no new 

resources are added). One immediate consequence of having to offer a minimum of four 

new advanced classes (if a school was completely non-compliant with the mandate) is the 

task of assigning teachers and classrooms for these classes. Because AP courses are expected 

to be more rigorous than the typical higher-level class offered at a high school, it is entirely 

possible to see top teachers reassigned to teach these additional classes. Depending on what 

types of classes a teacher was assigned to prior to the re-assignment, students of differing 

academic ability may be unintentionally affected. Along those same lines, training teachers 

or purchasing the required materials for the AP classroom involves funding that could have 

been used to serve other student populations at the school. It is not clear a priori that a 

reallocation of resources produces negative effects overall, however. Theoretically, schools 

that are more flexible in their ability to reallocate resources may not see an impact on 

student outcomes at all; furthermore, schools that have a student body that is not very 

sensitive to changes in resources may also fail to see an impact on student outcomes. 
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In addition to reallocating teachers or funds, we could also see a change in student 

composition, both at the classroom level and the school level. For example, due to the 

introduction of higher-level classes, some students could be re-sorted in a way that separates 

more academically able students from those that are weaker, across classrooms. If peer 

effects are important in the education production process, this re-sorting could potentially 

hurt the academically weaker students the most. Moreover, at the school level, the additional 

AP classes could induce some students to enroll in a different school altogether. Because 

Arkansas offers students the choice of enrolling in schools out of district, I am able to 

directly measure the impact on this particular outcome. Thus, any observed impact on 

student outcomes could be attributed to an underlying change in student composition, and 

not solely to the more direct effects described earlier. It is unclear, however, how changes in 

student composition may affect average student outcomes at a given school, since the 

student exercising the choice option may be relatively better or worse academically than 

peers at the receiving school.  

It is for these reasons that the impact of the AP mandate on several student outcomes 

is theoretically ambiguous. In the next section, I specifically describe my empirical 

estimation strategy for identifying the causal effect of the AP mandate. 

 

1.3.2    Empirical Strategy 

I take advantage of the school-time variation in student exposure to AP classes during high 

school generated by the 2004 mandate in Arkansas to identify the causal impact of student 

exposure to AP classes during high school on student outcomes. While we could simply 

compare student outcomes at high schools affected by the mandate before and after the 2008 

school year, this naïve comparison will likely misstate the effects of the policy, since this 



15 

 

difference includes not only the true impact of the policy but also changes over time in 

student outcomes that have nothing to do with the policy (for example, there may be shifts in 

educational spending or economic conditions that impact school-going and work decisions, 

as well as shifts in the composition of students across schools). By incorporating data on 

unaffected schools, i.e., schools already offering the minimum four AP courses at the outset 

of the policy, we can control for the changes that would have occurred over time and isolate 

the true impact of the policy. The intuition behind this approach is that the unaffected 

schools would experience the same shifts in student composition and in economic and policy 

decisions, and the only difference with these schools and the affected schools is that they are 

not required to expand their AP program. 

Specifically, I compare the difference in the change over time in outcomes of those 

students that attended a high school that was forced to offer more AP classes to the change 

in outcomes of students that attended a high school unaffected by the mandate, and interpret 

this difference-in-differences in student outcome as the causal effect of expanding the AP 

program. This strategy is summarized by the following equation:  

 

 

 

where Yst denotes a vector of student outcomes of interest including attendance, graduation, 

and dropout for school s in year t.
9
 The indicator variable, , denotes the treatment 

schools, and equals one for those schools that have less than the required four AP classes in 

2003, zero otherwise. The selection of 2003 as the year in which to define treatment status is 

                                                           
     

9
The specific outcomes I would like to explore will be listed in the next section. 

(1) 
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chosen because schools may have already started to add AP classes in the 2004-2005 school 

year, immediately after the policy was announced. is a dummy equal to one for 

observations in the year 2008 and later, and zero otherwise.  As the 2008-2009 school year 

was the deadline for schools to comply with the mandate, it represents a natural cutoff point 

for which to assign the “after” designation. The in-between years (2004-2007) represent a 

period of partial treatment and constitute a time when schools are free to choose how many 

AP classes they add per year; as there could be endogeneity in timing of AP program 

expansion prior to the 2008 deadline, my main analysis will drop these in-between years. 

The coefficient on the interaction term, , β1, is the difference-in-

differences in student outcomes. Under the assumption that had the policy not occurred, the 

change over time would have been the same between treatment and control schools, this 

gives the average impact of AP program expansion induced by the mandate on student 

outcomes. I explore the validity of this identifying assumption by examining pre-policy 

trends for the student outcomes for which historical data are available, and also by 

performing sensitivity analyses with samples limited to schools that are closer in size and 

type. To help improve the precision of this estimate, I include school and year fixed effects, 

captured by and , respectively, in Equation (1).  

 AP classes tend to be taken by academically stronger students; however, all public 

high schools, regardless of how many students might be at risk to take AP classes, are 

obligated to offer an AP program with the minimum four AP classes in order to comply with 

the mandate. Thus, in schools with more academically stronger students, more students can 

be expected to take up on the AP offerings, and so the benefit of a more rigorous curriculum 

is likely to outweigh other potential mechanisms for the impact of the state AP mandate. On 
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the other hand, in schools with more academically weaker students, the diversion of 

resources away from remedial and regular instruction toward AP classes is likely to 

outweigh any direct benefits from taking the AP classes, as relatively few students will be 

able to take AP classes. For this reason, I modify the previous model to incorporate 

heterogeneity in effect by a school’s initial academic strength as follows: 

 

 

 

 

 

where  is a dummy variable equal to one for schools that are ranked in the lowest third 

of schools by share of students scoring “below basic” on the Grade 11 Literacy end-of-

course exam in 2003 (thus, these are the best schools in terms of pre-policy academic 

performance),  is a dummy variable equal to one for schools that are ranked in the 

highest third (thus, these are the worst schools), and the omitted category in the middle third 

of schools.  gives the effect of the AP mandate on student outcomes for the schools in the 

middle third of initial academic performance and  and  give the differential effect for 

academically stronger and weaker schools, respectively, relative to the middle third schools.  

 

1.4     Data 

The three primary data sources I use for this analysis are administrative school-level panel 

data from the Arkansas Department of Education Data Center (ADE), the National Office 

(2) 
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for Research on Measurement and Evaluation Systems (NORMES)
10

, and the National 

Center for Education Statistics (NCES) Common Core of Data (CCD). Additionally, I use 

school-level panel data from the Office for Education Policy at the University of Arkansas
11

 

as a secondary source to supplement missing values for some of the achievement outcomes.  

I begin with a list containing 336 public high schools provided by the ADE
12

 for the 

year 2000, then make two data restrictions to form my analysis sample.
13

 First, I exclude any 

school classified as alternative, charter or magnet.
14

 These schools tend to be populated by 

students that are inherently different from those attending the traditional public high school, 

and so they are likely to have different trends in student outcomes, which could present 

difficulties in interpreting the difference-in-differences estimate as the impact of the AP 

mandate. This leads to a loss of 30 schools. Second, I exclude all public high schools from 

the final data set that were affected by a separate mandate requiring certain school districts 

to consolidate in 2004. Arkansas passed the “Arkansas Consolidated Schools Improvement 

Plan” (ACSIP)
15

 in the Fall of 2004, wherein all school districts serving less than 350 

students total were subject to mandatory consolidation with another school district. As a 

result of this mandate, a small portion of the public high schools that might have otherwise 

                                                           
     

10
Data initially downloaded from (last accessed November, 2012): http://normes.uark.edu/. 

     
11

Data are available to be downloaded from: http://www.officeforeducationpolicy.org/arkansas-schools-

data/. 

     
12

Data are available to be downloaded from: https://adedata.arkansas.gov/. (2004-2012 are the only 

available years from the website; I obtained pre-2004 data directly from the ADE Data Center via email 

communication). 

      
13

This initial list included only those public high schools that offered at least 11
th

 and 12
th

 grades, since the 

AP program is most likely to be taken in the final two years of high school. 

     
14

The list for schools classified as alternative, magnets, or charters was obtained from the ADE Data Center 

website. 

     
15

More information regarding this consolidation can be found at: http://acsip.state.ar.us/about.html. 
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been included in this study were closed and these displaced students were incorporated into 

a different school district. Moreover, even if two consolidated schools remained open, 

district funds were to be redistributed among the newly consolidated districts, which, 

because of the timing of the ACSIP, could interfere with the identification of the effects of 

the AP policy.
16

 Dropping consolidated schools leads to a loss of 126 schools. After these 

two excisions, I obtain my analysis sample containing 180 public high schools, among 

which 136 (76 percent) are treatment schools (i.e., schools that did not meet the AP mandate 

in 2003) and 44 (24 percent) are control schools (i.e., schools that did meet the AP mandate 

in 2003).  

All analyses use data on the 180 schools from 2003, 2008, 2009, and 2010. As 

mentioned in Section 1.3.2, I omit the in-between years after which the policy was 

announced but before it was effective (i.e., 2004, 2005, 2006, and 2007) as these years are 

partial treatment years in which some schools expanded AP programs earlier than 

necessary.
17

 The student outcomes that I analyze can be categorized into four outcome 

groups: (i) attendance and graduation, (ii) student achievement, (iii) ACT-related, and (iv) 

student composition. 

                                                           
      

16
It should be noted that both treatment and control schools experienced consolidation, so the issue is not 

that the consolidation and the AP program affected the very same schools, it is that for consolidated treatment 

schools their treatment effect could reflect not only the AP mandate effect but also its interaction with the 

consolidation policy. 

      
17

Thus, even though 2004-2007 are before years vis-à-vis the effective date for the policy, they cannot be 

considered to be unaffected by the policy since schools can begin reacting after the policy's announcement. 

There could be selection in which schools add AP courses ahead of the effective date, and to the extent that 

there is heterogeneity in the policy's effect along these dimensions of selection, then these difference-in-

differences for the in-between years relative to 2003 might not be straightforward to compare to the difference-

in-differences for 2008-2010 relative to 2003, as they are capturing effects averaged over a different set of 

schools with expanded AP programs. 
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Within the first group, I specifically look at high school enrollment, 4-year 

graduation rate, dropout rate, and attendance rate. Enrollment is measured October 1 of a 

given school year and includes enrollment across all grades offered at a school. The 4-year 

graduation rate measures the number of students graduating in a given year divided by the 

number of students that were enrolled in 9
th

 grade four years prior, at a given high school. It 

is adjusted for students who transfer, emigrate or are deceased during that four year window. 

The dropout rate is defined as the number of students who leave a given school between 

October 1 of the previous school year and September 30 of the current school year and have 

not graduated, divided by the number of students enrolled at a given school as of October 1 

of that school year.
18

 Finally, the attendance rate is defined as the three quarter average daily 

attendance at a given school divided by the three quarter average daily membership at a 

given school (reported throughout the school year with the final submission recorded on 

June 15). 

The second and third groups of outcomes listed above contain various measures of 

test-taking performance. Within the ACT-related group, outcomes measured include ACT 

composite, English, and math scores, as well as the college remediation rate , which is 

defined as the number of graduating students scoring below a 19 in the math or English 

component on the ACT, divided by the number of graduating students that took the ACT in 

that school year. It is intended to be a measure that is indicative of how prepared a student is 

for college. The larger this number, the more students, on average, who are less prepared for 

                                                           
     

18
There are 14 categories available for describing the different types of student departure; while the ADE is 

not precise about which categories are included in this figure, based on my own calculations when trying to 

replicate the reported dropout rate, it would appear that only the following categories are included: 

incarceration, failing grades, suspension/expulsion, lack of interest, conflict with school, economic hardship, 

pregnancy/marriage, peer conflict, enrolled in GED, alcohol/drugs, and other. 
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college at a given school. While the ACT provides information about college potential, not 

all students take this exam. Thus, in the student achievement group of outcomes I also 

consider the score distributions from end-of-course exams in Geometry and Grade 11 

Literacy. These scores should provide a more complete picture of the average level of 

achievement within a school, given that almost all students take these two exams at some 

point in their high school career.  

Finally, I also consider student outcomes that reflect the underlying composition of 

students at a given school. These include the percent of students that are enrolled in a school 

by exercising the Arkansas Public Choice Act option, the share of students that qualify for 

free or reduced price lunch, and the per student expenditures at the district level.  

Table 1.1 provides descriptive statistics for the data I use in my main empirical 

analysis. While treatment schools tend to be smaller than control schools, they also tend to 

have higher graduation rates, smaller dropout rates, and better attendance rates, on average. 

Additionally, treatment schools tend to have a higher percentage of choice students, but also 

have a higher percentage of students who qualify for free or reduced price lunch than the 

control schools. Treatment and control schools look somewhat similar, however, on several 

of the achievement measures, including ACT-related scores and the distribution of scores on 

the end-of-course exams, both before and after the adoption of the mandate. 

Table 1.1 shows that treatment and control schools are different on a number of 

observables. However, for the purpose of interpreting the difference-in-differences estimate 

as the causal impact of the state AP mandate, it is not required that treatment and control 

schools be the same in levels of the outcome variable had the policy not occurred. What is 
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essential is that they experience the same changes over time in the outcome variable in the 

counterfactual world with no policy. This “parallel trend” assumption can be assessed by 

examining graphs depicting pre-policy mean outcomes for treatment and control schools. 

For most of the school outcome variables I use there are not multiple years of pre-policy 

data, so I am unable to test whether recent historical patterns are consistent with the parallel 

trend assumption. However, for two variables, I am able to form a longer sample time period 

by using data from the National Center of Education Statistics Common Core of Data: 

average school-level enrollment and shares of students that qualify for free or reduced price 

lunch. Figure 1.4 shows average enrollment over time by treatment and control schools, 

from 2000 through 2010. In this figure, we can see that enrollment appears to be increasing 

slightly faster at control schools relative to treatment schools in the time period before the 

mandate was passed; however, I am unable to reject the null hypothesis that the year-

specific difference-in-differences (with 2000 as the omitted year) are zero or the joint 

hypothesis that they are all zero prior to the adoption of the mandate. Figure 1.5 shows 

historical trends (from 2000 to 2010) for the average share of students that qualify for free 

lunch across treatment and control schools and Figure 1.6 contains the average share of 

students that qualify for reduced price lunch across both groups. The patterns displayed 

suggest similar trends prior to the policy, then subsequently a slower increase in share of 

reduced price lunch for treatment schools while the pre-policy trend for control schools 

continues in the post-policy period. In both figures I cannot reject the null hypothesis that 

the yearly difference-in-differences point estimates comparing the before years to 2000 are 

zero or the joint hypothesis that they are all zero. Figures 1.4-1.6, and the more formal 

analysis estimating year-specific difference-in-differences using regression models, 
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generally support the validity of the parallel trend assumption. In robustness checks below, I 

will show results using samples of schools that are more comparable in size and type; 

although these samples have fewer observables, arguably they are more likely to satisfy the 

parallel trend assumption.   

 

1.5     Results 

Section 1.5.1 describes the impact of the mandate on the number of AP class offerings as 

well as the rate of compliance with the mandate. Section 1.5.2 presents the main results of 

the estimation of equation (1) and Section 1.5.3 provides the results when allowing for the 

possibility of heterogeneous treatment effects. Section 1.5.4 discusses the robustness checks 

I perform for the analysis.  

 

1.5.1     Impact of the AP Mandate on High School AP Offerings 

First, I evaluate whether the mandate changed AP offerings in Arkansas high schools. I 

estimate Equation (1) using ordinary least squares with a dummy variable corresponding to 

compliance with the AP mandate and the number of AP classes offered as the dependent 

variable in turn. The estimation results are shown in Table 1.2. In column 1, the difference-

in-differences estimate of the impact of the mandate on the rate of compliance is 0.93, and 

this is statistically significant at the 1 percent level. Thus, the compliance of schools with 

this policy is nearly perfect – the mandate was successful in placing an AP program with a 

minimum of one course in each of the four required core subjects in all public high schools 

in Arkansas.  
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Column 2 indicates that the AP mandate caused the number of AP classes to increase 

by 1.1, and this is statistically significant at the 5 percent level. From Figure 1.2, we know 

that treatment schools had to add one to four AP classes to become compliant, with as many 

as one quarter needing to introduce an AP program altogether.
19

 The findings suggest that 

some treatment schools are adding more AP classes while others might be shifting their 

existing offerings to meet the subject area requirements, for an overall increase of one AP 

course relative to the control schools (who themselves are expanding AP offerings) over the 

time period. 

The results in Table 1.2 indicate that the interaction between the dummy for 

treatment school and dummy for after the policy effective date is measuring exposure to the 

Arkansas AP mandate. I find nearly full compliance with the policy, with most schools 

without an AP program meeting the minimum criteria expanding their AP programs in order 

to become compliant by 2008, such that all high schools in the sample had a basic AP 

program by 2008. Given the high degree of compliance, the reduced-form estimates of the 

effect of the Arkansas mandate that I report in this paper, which give the intention-to-treat 

effects of a law mandating schools to offer a basic AP program, are not materially different 

from the treatment-on-the-treated effects of a school offering a basic AP program.
20

 Thus, 

below, when interpreting the difference-in-differences estimates, I interchangeably call them 

                                                           
     

19
In principle, it is possible to form an identification strategy that further exploits the distance (in terms of 

number of AP classes) that a school is from compliance with the policy.  For simplicity and transparency, this 

paper uses a binary definition of treatment status (i.e., if a school does not meet the 4-AP class requirement 

prior to the policy, it is labeled as a treatment school that will need to expand its AP offerings to become 

compliant), and it may be of interest in future work to examine whether treatment schools that had to expand 

programs to a greater degree experienced different impacts that those that were closer to being compliant. 

     
20

The intention-to-treat effect (ITT) divided by the compliance rate is the effect of treatment on the treated 

(TT), and since I find the compliance rate is 0.93, the ITT and TT are quite similar. 
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the effect of the AP mandate and the effect of offering a basic AP program among schools 

induced to do so via a state mandate.  

 

1.5.2     Impact of the AP Mandate on Student Outcomes 

 

1.5.2.1 Effect of the AP Mandate on Graduation and Attendance Outcomes 

Panel A of Table 1.3 reports the results of estimating Equation (1) with graduation and 

attendance related measures as the dependent variables. The first row of this panel gives the 

difference-in-differences estimate of the effect of the AP mandate on the individual outcome 

indicated by the column headings. I find that the AP mandate increased the 4-year 

graduation rate by 3.3 percentage points and the dropout rate by 0.9 percentage point on 

average for schools that did not have the required core AP classes in 2003 relative to schools 

that were in compliance in 2003 (Columns 2 and 3, respectively). These estimates are 

statistically significant at the 10 percent and 5 percent levels, respectively. It is important to 

reiterate that these two measures do not, as a rule, sum to one, so these coefficients are not 

automatically opposite-signed and of the same magnitude; that is, the 4-year graduation rate 

is measured over a different set of students and time periods than the dropout rate.
21

 One 

important implication of this difference, for example, is that the dropout rate reflects 

students that are no longer enrolled at any grade offered by the school. Thus, if the high 

school offers 7
th

 through 12
th

 grade, it could be the case that dropouts are occurring in grades 

that are not used in the calculation of the graduation rate, which only reflects the comparison 

                                                           
     

21
See Section 4 for a more precise description of how these two outcomes are measured. 
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of 9
th

 grade entrants from four years prior to the senior class at present.
22

 The increase in 

graduation rates may be indicative of the marginal student having a better understanding of 

his or her college potential due to increased exposure to AP classes, which may have 

motivated the student to finish high school in order to enroll in college, for example. I 

additionally find that the AP mandate reduced both enrollment and the attendance rate at 

schools induced to comply with the mandate (Columns 1 and 4, respectively), but these 

results are not statistically significant at conventional levels.  

 

1.5.2.2 Effect of the AP Mandate on Student Achievement 

The first row of Panel B in Table 1.3 shows the difference-in-differences estimates of the 

effect of the AP mandate on student achievement with respect to Grade 11 Literacy (top 

half) and Geometry (bottom half). I find that the AP mandate decreases the percentage of 

students that score at the lower end (“Below Basic” and “Basic”) and the very top end 

(“Advanced”) of the score distribution for either exam, but none of these estimates is 

statistically significant at any conventional level of significance. Conversely, I find that the 

policy increases the percentage scoring “Proficient” on either exam, but as before, neither 

estimate is statistically significant. Not finding any statistically significant effects on these 

end-of-course exams is consistent with several scenarios. First, while the additional AP 

classes do in fact provide the opportunity to take a more rigorous curriculum, not all 

students will actually enroll in such classes. Indeed, there is no reason, necessarily, to expect 

student achievement scores on end-of-course exams to change as a result of exposure to AP 

                                                           
     

22
In fact, in the robustness checks, where I perform the analysis after excluding schools that offer grades 

below 9
th

 grade, I find that the dropout rate is no longer statistically significant, suggesting that most of the 

variation in dropout behavior is being driven by the more rural schools that serve more than these four grades 

and are less specialized. 
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classes, especially since it is likely that only a select sub-set of students will participate in 

the program. Second, if the mechanism through which mandated AP classes are affecting 

student outcomes is by way of resource reallocation, we might expect to see results across 

these achievement measures if better quality teachers are being reassigned from more 

general classes (such as Geometry, or 11
th

 grade English, for example) to the AP classes.
23

 

Finding no results on these outcomes suggests that the average student’s academic 

achievement is not necessarily being impacted, positively or negatively, due to inflexibility 

of resource allocation. Finally, it could also be the case that while these results appear to be 

zero, they may actually be masking any heterogeneous effects of treatment among schools 

of different academic ability, since I am only estimating an average effect across all types of 

schools in these regressions. For this reason, I explore the possibility of heterogeneity in 

treatment effects in later regressions (see Section 1.5.3). 

 

1.5.2.3 Effect of the AP Mandate on ACT Related Outcomes 

The first row of Panel C in Table 1.3 shows the difference-in-differences estimates of the 

effect of the AP mandate for ACT related outcomes. Because the ACT is not required to 

graduate high school, only those students intending to enroll in college after graduation will 

likely take the exam. Thus, these results are reflective of a select sub-sample of students. I 

find no effect of the policy on the various measures pertaining to performance on the ACT 

(ACT composite score, math, and English) or the college remediation rate. There are several 

scenarios that are consistent with this zero net impact.  First, it could be that the AP mandate 

did not have any actual effect on student achievement, just as I found for end-of-course 

                                                           
     

23
This is just one example of reallocation; it may also be that funds are being shifted towards AP programs 

and away from programs that specifically address lower academically performing populations, for example.  
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exam performance in Geometry and Literacy. Second, it is also possible that there are some 

gains in ACT performance for some students (whose scores were improved by the more 

rigorous AP curriculum), but these gains are offset by an increase in weaker students taking 

the ACT (e.g., the AP program induces some students who otherwise would not have been 

interested in college to consider applying for college). However, the estimated effect on 

college remediation rate does not support this latter story (along this outcome, we would 

have expected to see a significant positive effect if ACT takers from the affected high 

schools were indeed noticeably weaker), so the more likely story is that the mandate did not 

significantly change the types of students taking the ACT and their performance on the 

exam. An alternative story is that schools are experiencing heterogeneous treatment effects, 

especially given their average academic strength, and these results are indeed masking 

inherent differences (in section 1.5.3, I explore this this hypothesis).  

 

1.5.2.4 Effect of the AP Mandate on Student Composition 

Row 1 in Panel D of Table 1.3 shows the difference-in-differences estimates for outcomes 

relating to student composition at a given school. I find that schools that failed to meet the 

mandate in 2003 and thus were induced to offer more AP classes have a 1.87 percentage 

point increase on average in the share of students obtained through the choice program, 

relative to those schools already in compliance in 2003 (Column 1). This point estimate is 

statistically significant at the 1 percent level. Expenditures per student (at the district level) 

also increase, by nearly $240 on average and this result is statistically significant at 10 

percent. These revenue increases could have mitigated the potential redistributive effects of 

offering a basic AP program. Furthermore, I also find that the percent of students that 

qualify for free or reduced price lunch at treatment schools decreases by 3.37 percentage 
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points relative to control schools (Column 3); the point estimate in Column 4 suggests that 

most of this variation is driven by changes in shares of students that qualify for reduced 

price lunch only.  

Taken together, these results suggest that the mandate changed the sorting of 

students across public high schools in Arkansas; specifically, students from richer 

households (i.e., those that do not qualify for free or reduced price lunch) change where they 

attend high school. Prior to the policy, students residing in a district containing a treatment 

school interested in participating in an AP curriculum would have to exercise choice and 

attend a school outside their own district. After the policy, all schools offer an AP 

curriculum and the availability of a basic AP program ceases to be a factor that differentiates 

one high school from another. Thus, students may choose the high school that best matches 

them along dimensions other than basic AP program availability. Given the impacts I find 

on the percent free and reduced price lunch measures, it appears as though it was primarily 

the students from richer households who are more responsive to the policy in terms of 

switching schools.  

An important question is whether the shifts in student composition noted here can 

alone account for the graduation and dropout results found earlier. While the finding that the 

AP mandate increases the 4-year graduation rate might be reconciled by the relative increase 

in richer students (who on average have higher graduation rates), the finding that the AP 

mandate increases the dropout rate does not seem explainable by these compositional shifts 

in the student body. Thus, other changes in treatment schools and classrooms induced by the 

policy are needed to account for all the findings. 
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1.5.3     Heterogeneity in Impact of the AP Mandate by a School’s Baseline 

Academic Strength 

The dual finding that the AP mandate raises the 4-year graduation rate and the dropout rate 

suggests the possibility that the policy benefited academically stronger students at the 

expense of weaker ones. I further investigate this possibility by allowing the effects of the 

AP mandate to differ by a school’s baseline academic strength. In particular, I estimate 

Equation (2), which allows effects to differ by a school’s pre-policy ranking in one measure 

of academic strength. Schools are ranked according to the share of students that score 

“Below Basic” on the Grade 11 Literacy end-of-course exam, with those in the “Top” 

category being the best schools in terms of test performance and the “Bottom” category 

being the worst, among three possible rankings.
24

 I report the results of estimating Equation 

(2), with each of the dependent variables discussed above in turn, in Tables 1.4a-1.4e. 

Table 1.4a provides evidence of heterogeneity in effects of the AP mandate on 

graduation and attendance outcomes. While in “Top” schools the AP mandate increases the 

4-year graduation rate by 4.9 percentage points without changing the dropout rate, in 

“Bottom” schools, the AP mandate has no significant impact on the 4-year graduation rate 

but raises the dropout rate by 2 percentage points. I find no significant changes in outcomes 

due to the mandate in “Middle” schools. These results provide clear evidence that initially 

academically stronger treatment schools did better after offering the basic AP program 

mandated by the law, while the initially weaker treatment schools did worse.  

                                                           
     

24
Top” schools have a mean 7 percent scoring “Below Basic”, “Middle” schools have a mean 13 percent 

scoring “Below Basic”, and “Bottom” schools have a mean 24 percent scoring “Below Basic” on the Grade 11 

Literacy end-of-course exam. 
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 Tables 1.4b and 1.4c examine whether there are heterogeneous effects on end-of-

course exams and ACT exams, respectively. In the main results, I did not find any consistent 

pattern of impacts on test scores on the average treatment school.  Mirroring this earlier 

result, I find that even when allowing for effects to vary by school’s initial academic 

strength, there is no consistent pattern of impact on test scores. 

 Finally, in Table 1.4d, I find rather similar impacts on student composition by a 

school’s baseline academic strength. The AP mandate increases the percent choice in all 

three terciles of schools, though it can be noted that the effect in “Top” schools is not 

significant at conventional levels (the p-value is 0.115). The impact on expenditures is 

similar across the three terciles, though these estimates are quite imprecise. Also, I find that 

the percentage of students that qualify for free or reduced price lunch decreases in all three 

terciles of schools. The finding of rather similar impacts by terciles on student composition 

suggests that it is hard to attribute the impacts on graduation rate and dropout rate to shifts in 

student composition, since the impacts on graduation rate and dropout rate vary dramatically 

by terciles.  

 

1.5.4     Robustness Checks 

As discussed previously, the treatment and control schools differ substantially by levels of 

average enrollment and one concern may be that the trends along the different outcome 

measures may simply be reflective of underlying differences among the schools. For 

example, enrollment is likely correlated with location – that is, schools with larger 

enrollment averages are more likely to be found in urban settings while schools with smaller 

enrollment averages are more likely situated in rural locations. By removing the smallest 25 

percent of schools from the treatment group and the largest 25 percent of schools from the 
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control group, I attempt to make each group’s enrollment distribution more similar, in order 

to control for changes in student outcomes that may be associated with urban or rural 

settings. Table 1.5 shows that even when accounting for school size, my main results do not 

materially change, with the exception of the dropout rate (Panel A, Column 3) and the 

percent of free/reduced price lunch students (Panel D, Column 3): while the point estimates 

remain similar, they are no longer statistically significant.  

 In Table 1.6, I perform an additional robustness check that addresses potential 

differences between treatment and control schools in school size and urbanicity in a slightly 

different manner. The primary argument behind this approach is that the number of grades 

offered at a school is also likely to be correlated with the setting of the school: for example, 

more rural areas may be unable to offer more specialized schools due to the limited pool of 

potential students, which is one reason why they typically have more grade offerings within 

a school than what more urban schools offer. Table 1.6 shows the results when I omit the 

schools that offer the “middle school” level grades (e.g., 6
th

 through 8
th

 grades) in addition to 

9
th

 through 12
th

 grades. This restriction causes me to lose half of the schools from my 

original sample (90 out of 180) and leaves 54 treatment schools and 36 control schools in 

the sample. I find that the results for graduation, percent choice, and per student 

expenditures remain essentially the same, while the point estimates for the dropout rate and 

free lunch measures are of similar sign but no longer statistically significant. These two 

robustness checks, which are performed using subsamples which might be more comparable 

in terms of schools size and urbanicity, yield the same results as the main results. This 

provides assurance that the main results are not driven by differential results that could 
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potentially have existed between treatment schools, which are on average smaller and less 

urban, than control schools. 

 

1.6     Conclusion 

This paper estimates the impact of a state mandate to offer AP classes at all public high 

schools on student outcomes. In particular, I study a 2004 mandate in Arkansas that required 

all public high schools to offer a minimum of four AP classes (one each in English, math, 

science, and social studies) by the 2008-2009 school year. Because not all schools were in 

compliance at the outset of the policy, there is variation in AP program participation at the 

school-time level. I exploit this variation using a difference-in-differences estimation 

strategy to identify the causal effect of mandated AP classes on student outcomes. I find that 

while there is no effect on student achievement (measured by end-of-course exam score 

distributions and ACT scores), both the graduation and dropout rate increase at schools 

affected by the mandate. I also find heterogeneity in treatment effects: academically stronger 

schools induced to comply with the mandate experience an increase in graduation rates but 

no change in dropout rates, and the academically weakest schools experience a higher 

dropout rate but no significant change in the 4-year graduation rate. Clearly, some schools 

and students gain while others lose due to the AP mandate. This is troublesome, considering 

that one of the objectives of the state laws mandating AP programs is to promote equity in 

educational opportunity.  

I also find that the AP mandate changes the sorting of students across schools: the 

share of students who enroll from outside the school district increases, and the share of 

students who qualify for free or reduced price lunch decreases. This is consistent with richer 

students, no longer constrained in their high school choice by which school offers a basic 
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AP program, to choose the school that best matches them along other dimensions. It is 

unlikely that these shifts in student composition can fully account for the impacts on 

graduation and dropout behavior, however. While having a larger share of rich students can 

likely explain the rise in 4-year graduation rates, it cannot reconcile the increase in dropout 

behavior. Thus, the impacts of the AP mandate estimated in this paper are likely due to a 

combination of changes in student composition and changes in outcomes among the existing 

student population. 

My work is the first to examine the effect of state-mandated AP programs on student 

outcomes that I am aware of and among the first to address the potential endogeneity found 

in previous studies regarding AP programs and student outcomes. My results indicate that 

while not all students benefit equally when AP programs are required across all high 

schools, student demand for such programs appear to exist, especially at schools serving 

academically weaker students. Future work should attempt to more precisely identify which 

students are indeed benefitting or not benefitting from such programs, which would enable 

policymakers to make more targeted recommendations for implementing such mandates. 
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Figure 1.1: History of Advanced Placement Participation in Arkansas 

 

 
Notes: The top panel graphs the number of Arkansas schools that offer at least one AP exam over time and the bottom panel graphs the number of Arkansas 

students that take at least one AP exam over time. The Arkansas mandate to offer a minimum of four Advanced Placement classes at every high school was 

passed in 2004 with a deadline for compliance in 2008. Data are taken from the “Annual Participation Report” by individual states provided by the College 

Board and include all participating schools in Arkansas.  
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Figure 1.2: Share of Schools by Number of AP Classes Offered in 2003 and 2008 
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Notes: 2003 represents one year before the Arkansas mandate to offer a minimum of four AP classes at all high schools was passed; 2008 was the 

deadline to comply with the mandate. These graphs reflect the 180 schools (out of 336) I use in my analysis; excluded schools include alternatives, 

charters, magnets, or schools that were affected by a 2004 Arkansas mandate that required districts serving less than 350 students to consolidate with 

another district.    
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Figure 1.3: Compliance Rate, by Year 

 

 

Notes: The 2004 AP mandate in Arkansas required that all high schools offer a minimum of four AP classes (one each in English, math, social 

science, and science) by the 2008-2009 school year. The compliance rate is the mean of “complied” (a dummy variable equal to one if the school 

was in compliance with the 2004 mandate in a given year) by treatment status. “Control schools” (a total of 44) are those that were already in 

compliance with the mandate in 2003; “Treatment schools” (a total of 136) are those that were not compliance with the mandate in 2003. Data 

are taken from Arkansas Department of Education Data Center and reflect only those schools that I use in my analysis (180 total schools).   
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Figure 1.4: Average Enrollment, 2000-2010 

 

Notes: The Arkansas AP mandate was passed in 2004, with a deadline of 2008. Regression results suggest that the average enrollment 

trends across treatment and control groups are not different in the years prior to 2004. In my analysis I omit the interim years: 2004, 

2005, 2006, and 2007.  
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Figure 1.5: Percent Free and Reduced Price Lunch, 2000-2010 

 

 

 

Panel A: Percent Free Lunch 

Panel B: Percent Reduced Price Lunch 

Notes: The Arkansas AP mandate was passed in 2004, with a deadline of 2008. Regression results 

suggest that free or reduced price lunch trends among the two groups are no different in the years prior to 

2004. In my analysis I omit the interim years: 2004, 2005, 2006, and 2007 
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Table 1.1: Descriptive Statistics 

 

 
Treatment Control 

 

Before After Before After 

 
2003 2008-2010 2003 2008-2010 

Policy Related Characteristics 

    Compliance Rate 0.00 0.93 1.00 1.00 

 

(0.00) (0.25) (0.00) (0.00) 

Number of AP Classes Offered 2.17 5.59 8.73 11.02 

 

(2.16) (2.01) (4.21) (5.76) 

School Characteristics 

    Enrollment 376.59 371.13 830.16 886.72 

 

(190.09) (215.70) (402.32) (587.73) 

4-year Graduation Rate 82.52 85.34 81.64 81.00 

 

(8.65) (8.38) (7.99) (8.95) 

Dropout Rate 3.31 2.88 5.13 3.82 

 

(2.20) (2.33) (2.89) (2.24) 

Attendance Rate 94.34 94.08 93.30 93.49 

 

(2.21) (2.45) (2.07) (2.25) 

Share of Enrollment due to Choice Program 1.54 4.54 1.47 2.60 

 

(2.84) (6.34) (2.09) (3.47) 

End of Course Exams 

    Grade 11 Literacy 

    Percent Below Basic 14.45 6.68 13.75 6.45 

 

(8.19) (5.22) (9.26) (4.44) 

Percent Basic 42.60 34.10 38.18 29.91 

 

(10.38) (11.39) (7.84) (9.94) 

Percent Proficient 42.04 52.71 46.05 55.22 

 

(14.21) (12.63) (12.94) (11.56) 

Percent Advanced 1.02 6.50 1.95 8.41 

 

(1.43) (7.42) (1.58) (9.24) 

Geometry 

    Percent Below Basic 13.78 4.75 12.99 5.05 

 

(12.56) (5.70) (10.25) (5.43) 

Percent Basic 44.39 25.99 41.57 25.02 

 

(11.95) (11.75) (11.85) (13.45) 

Percent Proficient 35.53 47.49 36.84 45.07 

 

(14.14) (10.66) (13.08) (9.47) 

Percent Advanced 6.29 21.76 8.56 24.86 

  (7.32) (13.11) (8.11) (15.36) 
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Table 1.1, continued 

  Treatment Control 

 

Before After Before After 

 
2003 2008-2010 2003 2008-2010 

ACT Related Measures 

    ACT, Composite 20.20 20.06 20.90 20.90 

 

(1.34) (1.66) (1.33) (1.85) 

ACT, Math 19.52 19.95 20.21 20.68 

 

(1.36) (1.53) (1.32) (1.85) 

ACT, English 20.55 19.97 21.33 20.96 

 

(1.63) (1.99) (1.64) (2.12) 

College Remediation Rate 54.95 54.04 49.60 48.26 

 

(14.00) (15.41) (13.04) (16.48) 

Student Characteristics 

    Percent Free or Reduced Price Lunch 45.30 56.98 30.18 45.27 

 

(16.32) (17.74) (11.82) (15.62) 

Percent Reduced Price Lunch Only 9.04 10.41 6.54 9.36 

 
(4.33) (4.57) (2.71) (2.80) 

Percent Free Lunch Only 36.35 46.57 23.64 35.83 

 

(16.84) (19.62) (10.24) (15.02) 

District Expenditures per Student 6156.18 8833.28 6423.64 8869.80 

 

(557.46) (1294.64) (881.08) (1440.76) 

Number of schools 136 136 44 44 

 

 

Notes: Treatment is a dummy equal to one if a school met the 2004 Arkansas AP mandate in 2003, zero 

otherwise. The mandate required all high schools to offer a minimum of four AP classes (one each in 

English, math, social science, and science) by the 2008-2009 school year. Compliance rate is the mean of 

complied, a dummy variable equal to one if a school met the mandate in a given year. Enrollment measures 

the number of students enrolled at a given school as of October 1 of a given school year. Graduation rate is 

defined as the number of students who graduate in four years or less with a regular high school diploma 

divided by the number of students who entered high school four years earlier, adjusted for students who 

transfer, emigrate, or die anytime during the four year span. Dropout rate is defined as the number of 

students who leave a given school between October 1 of the previous school year and September 30 of the 

current school year and have not graduated divided by the number of students enrolled at a given school as 

of October 1. Attendance rate is defined as the three quarter average daily attendance at a given school 

divided by the three quarter average daily membership at a given school (reported throughout the school 

year with the final submission recorded on June 15). The “Choice Program” refers to the Arkansas Public 

School Choice Act of 1989, where a student can apply to enroll in an out-of-district school if desired. 

College remediation rate is defined as the number of graduating students scoring below a 19 in math or 

English on the ACT divided by the number of graduating students that took the ACT (the ACT is a national 

college admissions exam that is an alternative to the SAT). Percent free / reduced price lunch measures the 

percentage of students enrolled at a given school that qualify for either free or reduced price lunch.    
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Table 1.2: Results for Initial Impact of Policy on Compliance Rate and Number of AP 

Classes Offered 

 

 
Compliance 

Rate  
Number of AP 

classes offered 

 

  

 

(1)   (2) 

Treatment*After 0.93*** 

 

1.12** 

 

(0.02) 

 

(0.52) 

    
School FE √ 

 

√ 

Year FE √ 

 

√ 

R-squared 0.88 

 

0.92 

N obs 720   720 

   
 

 

 

 

 

 

 

Notes: Includes the years 2003, 2008, 2009, 2010. “After” is defined as 2008, 2009, 2010. “Treatment” 

schools are those did not meet the mandate in 2003. All specifications are clustered at the school level 

and standard errors are reported in parentheses below the estimated coefficient. ***, **, * denote 

significance at 1%, 5%, and 10%, respectively. Compliance is a dummy equal to one if the school met 

the mandate in a given year, zero otherwise. The 2004 Arkansas AP mandate required all high schools 

to offer a minimum of four AP classes (one each in English, math, social science, and science) by the 

2008-2009 school year.   
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Table 1.3: Difference-in-Differences Estimates of the Effect of the AP Mandate on Student 

Outcomes 

 

Panel A 
Enrollment 

4-yr 

Graduation 

Rate 

Dropout 

Rate 

Attendance 

Rate 

 Graduation and 

Attendance Outcomes 

(1) (2) (3) (4) 

      

 

Treatment*After -62.90 3.31** 0.91* -0.42 

 

  

(54.72) (1.42) (0.51) (0.43) 

 

       Treatment Mean Before 376.59 82.52 3.31 94.34 

 

 

R-squared 0.96 0.66 0.63 0.71 

 

 

Observations 720 709 709 709 

 

       

Panel B 

Percent 

Below 

Basic 

Percent Basic 
Percent 

Proficient 

Percent 

Advanced 

Percent 

Proficient 

+ 

Advanced 

Achievement Outcomes (1) (2) (3) (4) (5) 

Grade 11 Literacy 

     

 

Treatment*After -0.50 -0.30 1.65 -1.02 0.69 

  

(1.44) (1.81) (1.86) (0.71) (1.99) 

       Treatment Mean Before 14.45 42.60 42.04 1.02 43.06 

 

R-squared 0.67 0.64 0.66 0.76 0.76 

 

Observations 720 720 720 720 720 

       

  

Percent 

Below 

Basic 

Percent Basic 
Percent 

Proficient 

Percent 

Advanced 

Percent 

Proficient 

+ 

Advanced 

  

(1) (2) (3) (4) (5) 

Geometry 

     

 

Treatment*After -1.13 -1.89 3.95 -0.96 2.94 

  

(1.78) (2.84) (2.42) (2.64) (3.42) 

       Treatment Mean Before 13.78 44.39 35.53 6.29 41.82 

 

R-squared 0.68 0.68 0.56 0.73 0.77 

 

Observations 719 719 719 719 719 
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Table 1.3, continued 

Panel C 

 

ACT, 

Composite 
ACT, Math 

ACT, 

English 

College 

Remediation 

Rate 

 ACT Related Outcomes (1) (2) (3) (4) 

 

Treatment*After -0.13 -0.06 -0.23 0.55 

 

  

(0.20) (0.23) (0.26) (2.35) 

 

       Treatment Mean Before 20.20 19.52 20.55 54.95 

 

 

R-squared 0.76 0.75 0.75 0.69 

 

 

Observations 720 709 709 709 

 

       

Panel D 

 

Percent 

Choice 

Expend. Per 

Student 

(District) 

Percent Free 

/ Reduced 

Lunch 

Percent 

Reduced 

Lunch Only 

Percent 

Free 

Lunch 

Only 

Student Composition 

Outcomes 

(1) (2) (3) (4) (5) 

     

Treatment*After 1.87*** 239.16* -3.37* -1.48** -1.86 

  

(0.64) (142.60) (1.88) (0.60) (1.95) 

       Treatment Mean Before 1.54 6156.18 45.3 9.04 36.35 

 

R-squared 0.83 0.92 0.94 0.69 0.93 

 

Observations 720 709 720 719 719 

 

 

 

 

 

 

 

 

 

 

Notes: Standard errors are clustered at the school level and reported in parentheses below the estimated 

coefficient. ***, **, * denote significance at 1%, 5%, and 10%, respectively. All regressions include school 

and year fixed effects. Some regressions have schools that contain missing values for the dependent variable; 

results are robust to the exclusion of these schools. The 2004 AP mandate in Arkansas required that all high 

schools offer a minimum of four AP classes (one each in English, math, social science, and science) by the 

2008-2009 school year. “Treatment” schools are those that did not meet the mandate in 2003. Please see 

“Notes” at the end of Table 1.1 for descriptions of outcome measures.  
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Table 1.4a: Effects of the AP Mandate on Graduation and Attendance Rates, by Initial Academic Strength 

 

Enrollment 

4-yr 

Graduation 

Rate 

Dropout 

Rate 

Attendance 

Rate 

 

(1) (2) (3) (4) 

     Treatment*After -34.43 2.67 1.45 -0.31 

 

(75.36) (2.61) (0.90) (0.75) 

Top*Treatment*After -94.96 2.23 -1.75 0.61 

 

(128.89) (3.48) (1.13) (1.01) 

Bottom*Treatment*After 67.79 -0.13 0.53 -1.32 

 

(92.42) (3.39) (1.45) (1.07) 

Top*After 102.84 2.46 0.60 -0.59 

 

(127.84) (2.89) (0.97) (0.82) 

Bottom*After -105.74 2.15 -1.02 0.95 

 

(90.54) (2.70) (1.32) (0.92) 

     

R-squared 0.96 0.67 0.64 0.71 

Observations 720 709 709 709 
     

Overall Effect of Mandate 

    Top -129.38 4.89** -0.29 0.30 

 

(0.218) (0.036) (0.666) (0.664) 

Bottom 33.37 2.54 1.98* -1.64** 

 

(0.534) (0.242) (0.085) (0.033) 

 

 

 

Notes: Standard errors are clustered at the school level and reported in parentheses below the estimated coefficient. 

***, **, * denote significance at 1%, 5%, and 10%, respectively. All regressions include school and year fixed 

effects. “Top” schools are defined as having the lowest share of students scoring “Below Basic” on the Grade 11 

Literacy exam in 2003. “Bottom” schools are defined as having the highest share of students scoring “Below 

Basic” on the Grade 11 Literacy exam in 2003. The omitted group has the middle share of students scoring “Below 

Basic” on the Grade 11 Literacy exam in 2003.  
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Table 1.4b: Effects of the AP Mandate on Student Achievement, by Initial Academic Strength 

  
Grade 11 Literacy  

 
Geometry 

 

  

Percent 

Below 

Basic 

Percent 

Basic 

Percent 

Proficient 

Percent  

Advanced 

Percent 

Proficient 

+ 

Advanced 

 
Percent 

Below 

Basic 

Percent 

Basic 

Percent 

Proficient 

Percent 

Advanced 

Percent 

Proficient 

+ 

Advanced 

 

(1) (2) (3) (4) (5)  (6) (7) (8) (9) (10) 

      

 

     Treatment*After -1.43 1.27 -0.67 0.67 -0.09  -1.04 1.92 0.15 -1.15 -0.95 

 

(1.04) (2.29) (2.73) (1.11) (2.75)  (2.65) (4.89) (4.43) (4.94) (6.85) 

Top*Treatment*After 3.13** -2.05 1.82 -2.87* -0.79  0.09 -6.18 5.16 1.04 6.03 

 

(1.49) (3.96) (4.07) (1.70) (4.44)  (3.15) (6.59) (5.61) (6.61) (8.47) 

Bottom*Treatment*After 3.51 -4.14 2.13 -1.55 0.74  3.14 -7.39 3.16 1.24 4.29 

 

(3.11) (4.06) (3.89) (1.44) (4.19)  (4.76) (7.02) (6.18) (6.26) (9.12) 

Top*After 3.03*** 0.61 -5.25* 1.70 -3.84  5.46** 3.28 -8.94* 0.06 -8.80 

 

(1.14) (3.00) (3.00) (1.43) (3.35)  (2.54) (5.63) (4.54) (5.88) (7.24) 

Bottom*After -10.58*** 6.21* 4.71 -0.34 4.22  -6.38 11.52* 0.71 -5.86 -5.13 

 

(2.89) (3.24) (2.92) (1.17) (3.20)  (4.04) (6.25) (5.37) (5.69) (8.19) 
            

R-squared 0.79 0.64 0.67 0.76 0.77  0.72 0.69 0.58 0.74 0.77 

Observations 720 720 720 720 720  719 719 719 719 719 
            

Overall Effect of Mandate 

   

 

     Top 1.69 -0.77 1.16 -2.20* -0.89  -0.96 -4.26 5.31 -0.11 5.09 

 

(0.113) (0.811) (0.701) (0.089) (0.799)  (0.576) (0.336) (0.123) (0.980) (0.309) 

Bottom 2.07 -2.87 1.46 -0.88 0.65  2.09 -5.48 3.31 0.09 3.34 

 

(0.480) (0.393) (0.597) (0.343) (0.837)  (0.597) (0.279) (0.444) (0.981) (0.580) 

 

 

 

Notes: Standard errors are clustered at the school level and reported in parentheses below the estimated coefficient. ***, **, * denote significance at 1%, 5%, 

and 10%, respectively. All regressions include school and year fixed effects. “Top” schools are defined as having the lowest share of students scoring “Below 

Basic” on the Grade 11 Literacy exam in 2003. “Bottom” schools are defined as having the highest share of students scoring “Below Basic” on the Grade 11 

Literacy exam in 2003. The omitted group has the middle share of students scoring “Below Basic” on the Grade 11 Literacy exam in 2003.  
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Table 1.4c: Effects of the AP Mandate on ACT Related Outcomes, by Initial Academic Strength 

 

ACT, 

Composite 
ACT, Math ACT, English 

College 

Remediation 

Rate 

 

(1) (2) (3) (4) 

     Treatment*After 0.01 0.13 0.10 -0.63 

 

(0.30) (0.33) (0.38) (3.11) 

Top*Treatment*After -0.20 -0.48 -0.47 2.74 

 

(0.46) (0.51) (0.59) (5.65) 

Bottom*Treatment*After 0.05 0.17 -0.22 -0.77 

 

(0.46) (0.53) (0.56) (4.61) 

Top*After 0.22 0.36 0.43 -1.42 

 

(0.34) (0.40) (0.45) (4.41) 

Bottom*After -0.64* -0.53 -0.56 4.19 

 

(0.38) (0.46) (0.43) (3.65) 
     

R-squared 0.77 0.76 0.76 0.69 

Observations 720 709 709 709 
     

Overall Effect of Mandate 

    Top -0.19 -0.35 -0.37 2.10 

 

(0.34) (0.38) (0.45) (4.71) 

Bottom 0.05 0.30 -0.12 -1.41 

 

(0.35) (0.42) (0.42) (3.40) 

 

 

 

Notes: Standard errors are clustered at the school level and reported in parentheses below the estimated 

coefficient. ***, **, * denote significance at 1%, 5%, and 10%, respectively. All regressions include school and 

year fixed effects. “Top” schools are defined as having the lowest share of students scoring “Below Basic” on 

the Grade 11 Literacy exam in 2003. “Bottom” schools are defined as having the highest share of students 

scoring “Below Basic” on the Grade 11 Literacy exam in 2003. The omitted group has the middle share of 

students scoring “Below Basic” on the Grade 11 Literacy exam in 2003.  
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Table 1.4d: Effects of the AP Mandate on Student Composition, by Initial Academic Strength 

  

Percent 

Choice 

Expend. Per 

Student 

(District) 

Pct. Free / 

Reduced 

Lunch 

Percent 

Reduced 

Lunch Only 

Percent Free 

Lunch Only 

 

(1) (2) (3) (4) (5) 

   

      

Treatment*After 2.18* 56.00 -2.07 -1.34 -0.63 

 

(1.20) (211.43) (2.42) (0.96) (2.33) 

Top*Treatment*After -0.50 146.62 -0.17 -0.33 0.01 

 

(1.60) (240.19) (3.01) (1.28) (2.90) 

Bottom*Treatment*After -0.29 202.76 -5.16 0.63 -5.90 

 

(1.50) (419.18) (6.21) (1.57) (6.38) 

Top*After -0.48 -66.15 -0.54 0.82 -1.32 

 

(1.06) (198.04) (2.21) (0.78) (1.95) 

Bottom*After -0.97 572.79 5.95 -1.05 7.01 

 

(0.86) (357.17) (5.69) (1.10) (5.76) 
      

R-squared 0.83 0.93 0.94 0.69 0.93 

Observations 720 709 719 718 719 
      

Overall Effect of Mandate 

     Top 1.68 202.61* -2.24 -1.67* -0.62 

 

(0.115) (0.077) (0.212) (0.053) (0.721) 

Bottom 1.89** 258.76 -7.23 -0.71 -6.52 

 

(0.036) (0.476) (0.208) (0.573) (0.273) 

 

 

Notes: Standard errors are clustered at the school level and reported in parentheses below the estimated coefficient. ***, **, * denote significance at 1%, 

5%, and 10%, respectively. All regressions include school and year fixed effects. “Top” schools are defined as having the lowest share of students scoring 

“Below Basic” on the Grade 11 Literacy exam in 2003. “Bottom” schools are defined as having the highest share of students scoring “Below Basic” on 

the Grade 11 Literacy exam in 2003. The omitted group has the middle share of students scoring “Below Basic” on the Grade 11 Literacy exam in 2003.  
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Table 1.5: Robustness Check - Balancing Enrollment Ranges Across Treatment and Control 

Schools 

 

Panel A 

 

Enrollment 

4-Yr 

Graduation 

Rate 

Dropout 

Rate 

Attendance 

Rate 

 Graduation and Attendance 

Outcomes 

(1) (2) (3) (4) 

         

 

 

Treatment*After 4.55 4.03** 0.97 -0.44 

 

  

(34.21) (1.66) (0.66) (0.48) 

 

 

R-squared 0.95 0.68 0.61 0.69 

 

 

Observations 540 535 535 535 

 

       

Panel B 

 

Percent 

Below 

Basic 

Percent 

Basic 

Percent 

Proficient 

Percent 

Advanced 

Percent 

Proficient 

+ 

Advanced 

Achievement Outcomes (1) (2) (3) (4) (5) 

Grade 11 Literacy           

 

Treatment*After -0.76 -0.06 1.17 -0.49 0.70 

  

(1.73) (2.12) (2.12) (0.74) (2.35) 

 

R-squared 0.70 0.64 0.68 0.78 0.78 

 

Observations 540 540 540 540 540 

       

  

Percent 

Below 

Basic 

Percent 

Basic 

Percent 

Proficient 

Percent 

Advanced 

Percent 

Proficient 

+ 

Advanced 

  

(1) (2) (3) (4) (5) 

Geometry 

     

 

Treatment*After -1.19 -1.74 3.25 -0.33 2.89 

  

(2.07) (3.17) (2.59) (3.02) (3.66) 

 

R-squared 0.69 0.70 0.60 0.74 0.79 

 

Observations 540 540 540 540 540 
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Table 1.5, continued 

Panel C 

 

ACT, 

Composite 
ACT, Math 

ACT, 

English 

College 

Remediation 

Rate 

 ACT Related Outcomes (1) (2) (3) (4) 

 

  

        

 

 

Treatment*After 0.01 0.09 -0.09 -0.75 

 

  

(0.22) (0.26) (0.28) (2.71) 

 

 

R-squared 0.75 0.75 0.74 0.70 

 

 

Observations 540 535 535 535 

 

       

Panel D 

 

Percent 

Choice 

Expend. 

Per Student 

(District) 

Percent 

Free / Red. 

Lunch 

Percent 

Reduced 

Lunch Only 

Percent 

Free Lunch 

Only 

Student Composition Outcomes (1) (2) (3) (4) (5) 

       

 

Treatment*After 1.78** 197.53 -2.24 -1.29* -0.81 

  

(0.79) (167.88) (2.18) (0.70) (2.35) 

 

R-squared 0.84 0.93 0.93 0.71 0.92 

 

Observations 540 535 540 538 539 

 
Notes: Standard errors are clustered at the school level and reported in parentheses below the estimated 

coefficient. ***, **, * denote significance at 1%, 5%, and 10%, respectively. All regressions include school and 

year fixed effects. This sample omits the largest (25%) “control” schools (e.g., those schools that did meet the AP 

mandate in 2003) and the smallest (25%) “treatment” schools (e.g., those schools that did not meet the AP 

mandate in 2003), based on average enrollment over the sample period. This results in 102 treatment schools and 

33 control schools included in this sample, out of 180 total schools in the original sample.  
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Table 1.6: Robustness Check–Omitting Schools That Offer Grades Below 9
th

 Grade 

 

Panel A 

 

Enrollment 

4-Yr 

Graduation 

Rate 

Dropout 

Rate 

Attendance 

Rate 

 Graduation and Attendance 

Outcomes (1) (2) (3) (4) 

 
 

 

        

 

 

Treatment*After -83.28 3.10* 0.62 0.09 

 

  

(63.41) (1.76) (0.66) (0.53) 

 

 

R-squared 0.96 0.71 0.57 0.73 

 

 

Observations 360 360 360 360 

 

       

Panel B 

 

Percent 

Below 

Basic 

Percent 

Basic 

Percent 

Proficient 

Percent 

Advanced 

Percent 

Proficient 

+ Above 

Achievement Outcomes (1) (2) (3) (4) (5) 

Grade 11 Literacy         

 

 

Treatment*After -1.25 1.62 0.62 -1.23* -0.52 

  

(1.49) (1.97) (2.00) (0.74) (1.98) 

 

R-squared 0.75 0.76 0.77 0.82 0.86 

 

Observations 360 360 360 360 360 

       

  

Percent 

Below 

Basic 

Percent 

Basic 

Percent 

Proficient 

Percent 

Advanced 

Percent 

Proficient 

+ Above 

  

(1) (2) (3) (4) (5) 

Geometry 

     

 

Treatment*After -1.57 1.76 3.29 -3.49 -0.31 

  

(2.18) (3.44) (2.89) (3.22) (4.17) 

 

R-squared 0.75 0.70 0.61 0.76 0.80 

 

Observations 360 360 360 360 360 
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Table 1.6, continued 

Panel C 

 

ACT, 

Composit

e 

ACT, 

Math 

ACT, 

English 

College 

Remediatio

n Rate 

 College Related Outcomes (1) (2) (3) (4) 

 

  

        

 Treatment*After -0.39 -0.40 -0.49 3.25 

 

  

(0.25) (0.25) (0.31) (2.50) 

 

 

R squared 0.85 0.86 0.82 0.81 

 

 

Observations 360 360 360 360 

 

       

Panel D 

 

Percent 

Choice 

Expend. 

Per 

Student 

(District) 

Percent 

Free / 

Red. 

Lunch 

Percent 

Reduced 

Only 

Percent 

Free Only 

Student Composition (1) (2) (3) (4) (5) 

       Treatment*After 1.16* 314.07* -1.73 -0.83 -0.90 

  

(0.65) (186.42) (2.00) (0.73) (1.94) 

 

R squared 0.91 0.93 0.95 0.73 0.95 

 

Observations 360 360 360 360 360 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: Standard errors are clustered at the school level and reported in parentheses below the estimated 

coefficient. ***, **, * denote significance at 1%, 5%, and 10%, respectively. All regressions include school 

and year fixed effects. This sample includes those schools that only offered 9
th

 grade or above in 2003 (90 

schools out of 180 from the original sample, 54 of which fall into the “treatment” group).  
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Chapter 2 

The Impact of State-Mandated Advanced Placement Programs on 

College Enrollment and High School Completion 
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2.1     Introduction 

Increasingly, schools across the U.S. are choosing to offer Advanced Placement (AP) 

classes, which are college-level course that enables students to potentially earn college credit 

while still enrolled in high school, with five states currently mandating that public high 

schools offer a minimum number of these types of classes.
25

 Curriculum choices are 

frequently made at the district-level, with different student populations likely driving the 

existence (or absence, as it were) of more advanced course offerings, such as AP classes. 

While some sub-populations of students are likely to benefit from increased exposure to 

more rigorous classes, through more challenging coursework that better engages students, 

for example, requiring schools to offer courses they may otherwise have not chosen to offer 

may introduce the possibility of unintended consequences for other students. For those 

students that are least likely to participate in AP courses, existing school resources could be 

shifted in a way that negatively impacts their academic performance, for example. 

Theoretically, then, the net impact of state-mandated AP classes on student outcomes is 

generally ambiguous.   

There has been limited rigorous analysis on the impact of AP classes on schooling 

outcomes, and in particular, no study that I am aware of that specifically studies state-

mandated AP classes, other than the first chapter of this thesis. The purpose of this paper is 

to extend the analysis from the previous chapter of this work, where I examine the short-run 

impact of state-mandated AP classes on high school level student outcomes, to first, include 

the longer run impact on college enrollment, and second, to corroborate some of the high 

                                                           
     

25
The five states are Arkansas, Indiana, Mississippi, South Carolina, and West Virginia.  
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school level findings from the first effort. Following the previous chapter, I focus on the 

2004 AP mandate in Arkansas that required all public high schools to offer a minimum of 

four AP classes by the 2008–2009 school year.    

Providing these additional estimates is important for several reasons. First, because 

these types of classes are intended to be college-level courses taken during a student’s high 

school career, they may enable students to gain relevant information specifically regarding 

their college potential. Given the significant relationship between college-level experiences 

and improved labor market outcomes, it would be beneficial to know if increased exposure 

to AP classes also increases college-going. Second, as mentioned in the previous chapter of 

this work, there has been increased interest in understanding how curriculum choices made 

in high school impact later outcomes, and specifically, if there are differences in the returns 

to taking one type of course over another (see Altonji, et al., 2012). I address this interest by 

analyzing the relationship between increased exposure to one type of advanced course that is 

commonly found in the U.S. high school curriculum and the probability of college 

enrollment. Finally, given the prevalence of state mandates to offer AP classes and the 

sparse evidence rigorously examining such policies, adding to the limited existing 

knowledge would be of benefit to policymakers and other relevant parties when deciding 

whether to adopt similar mandates or renew existing ones.    

The 2004 AP mandate in Arkansas required all public high schools to offer a 

minimum of four AP classes by the 2008-2009 school year. Prior to the announcement of 

the policy (signed into law in February of 2004), more than half of the high schools in 

Arkansas were offering less than four AP classes and nearly a quarter did not offer any AP 
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classes.
26

 The remaining high schools were already in compliance with the policy and thus, 

would not have to necessarily adjust their AP class offerings.
27

 Based on these distinctions 

across schools (the details of which can be found in Section 2.2 of the previous chapter of 

this work) I find that 81 percent of the public high schools in Arkansas were out of 

compliance in 2003 and would have to increase their AP program participation. Thus, while 

the policy itself was at the school level, there is a large likelihood of any given individual 

attending a high school that would have been required to alter their AP class offerings in the 

state of Arkansas, relative to students in neighboring states that did not experience a similar 

change in AP program exposure. In addition to this source of variation, there are also 

differences in exposure to the mandate across time. Older cohorts that graduated high school 

prior to the full implementation of the policy could be considered “unaffected” by the 

reform, while younger cohorts that only recently graduated or have yet to graduate high 

school are potentially exposed to an increase in AP classes specifically due to the reform 

(and would thus be “affected”).  

I use pooled individual-level cross-section data from the American Community 

Survey (ACS) to estimate the causal impact of the policy on student outcomes. The two 

sources of variation in exposure to treatment described above allow me to use a difference-

in-differences estimation strategy to identify the causal impact of state-mandated AP classes 

on student outcomes. The difference in outcomes between affected and unaffected birth 

cohorts in Arkansas that is in excess of the difference in outcomes between affected and 

                                                           
     

26
Author’s calculations based on data from the Arkansas Department of Education. See Section 2.2 of the 

previous chapter for more information.  

     
27

Figure 1.2 of the previous chapter indicates that schools already in compliance with the policy in 2003 

also tended to increase their AP class offerings through the 2008–2009 school year.  
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unaffected birth cohorts in neighboring states can be interpreted as the causal effect of the 

AP mandate, under the assumption that had the policy not occurred, the difference in 

outcomes between affected and unaffected birth cohorts would have been the same across 

the geographic areas. In the main specification, I address the validity of this “parallel trend” 

assumption by estimating a difference-in-difference-in-differences, where I subtract the 

coefficient estimates of a placebo test using only older unaffected cohorts from the simple 

difference-in-differences approach using affected and unaffected cohorts across neighboring 

states. To explore the possibility of heterogeneous treatment effects, I also (separately) re-

estimate the main specification for different sub-samples of respondents, conditioning on 

gender, race, or a combination of the two.  

The results from the triple differences estimation suggest that none of the point 

estimates are statistically significant when using heteroskedasticity robust standard errors.
28

 

However, the signs of the estimated coefficients suggest that high school completion rates 

are positively impacted by the AP mandate for nearly all gender and racial sub-groups of 

students. This result thus corroborates the net positive impact on the 4-year high school 

graduation rate (after taking into account the small increase in the dropout rate) that I found 

in the first chapter of this work. With respect to college enrollment, I specifically examine 

the probability of currently attending college and the probability of ever having enrolled in 

college. The point estimates for the average treatment effect of the policy are weakly 

negative and not necessarily statistically different from zero. When conditioning the sample 

on gender or race, the following patterns emerge for these two outcomes. The coefficients 

are positive for the likelihood of currently attending college for non-Hispanic white 

                                                           
     

28
I report both heteroskedasticity robust standard errors and, following Bertrand, Duflo, and Mullainathan 

(2004), the standard errors when clustering by state as well.  
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respondents, while there appears to be a negative impact for non-Hispanic black 

respondents. Second, there is suggestive evidence that there are gender-based differences in 

treatment effects for the likelihood of ever having been enrolled in college: females appear 

to experience a positive impact along this outcome, while males generally exhibit a negative 

impact.      

The rest of this chapter proceeds as follows. Section 2.2 provides a description of the 

AP mandate as well as a brief discussion on the existing literature. Section 2.3 provides the 

conceptual framework within which to think about how the policy may impact student 

outcomes, in addition to a discussion of the identification strategy employed in this paper. 

Section 2.4 describes the data used in the analysis, Section 2.5 discusses the results, and 

Section 2.6 concludes.  

 

2.2     Background 

In the previous chapter of this thesis, I provide a discussion of the history of Advanced 

Placement programs; to refrain from unnecessary repetitious information, I refer the 

interested reader to Section 1.2.1 of that paper. Additionally, I also describe the 2004 

Arkansas AP mandate in great detail in Section 1.2.2 of the previous chapter. I will thus 

provide only a brief description of the policy in Section 2.2.1 of this paper and will refer to 

the previous chapter for supportive evidence. Section 2.2.2 of this document presents a brief 

overview of the related literature specific to the outcomes analyzed presently.  
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2.2.1     AP Mandate in Arkansas 

House Bill 1154 (HB 1154) from the 2004 Arkansas Legislative Session was passed in 

February of 2004, stipulating that all public high schools in the state of Arkansas were to 

offer a minimum of four AP classes, one each in the areas of English, math, science, and 

social studies, by the 2008-2009 school year.
29

 At the policy’s announcement, not all 

schools were in compliance with the requirements of the policy, either by having the 

incorrect combination of AP classes, having too few AP classes, or not having an AP 

program altogether. Figure 1.2 of the previous chapter shows that more than a quarter of the 

schools in the analysis sample used in that study did not offer any AP classes, with greater 

than half offering less than four, in the year prior to the announcement of the policy; by the 

2008– 2009 deadline, however, nearly 100 percent of the schools offered the minimum 

number of four AP classes.  

 As mentioned earlier, the specific requirements of the policy mandated a precise 

combination, in addition to the minimum of four AP classes. I thus define “treatment” 

schools as those induced to change their AP class offerings (e.g., due to offering too few or 

the incorrect combination of classes) in order to be fully compliant with the mandate, and 

“control” schools as those already fully compliant with the policy (offered at least the 

minimum and the correct combination), based on their 2003 pre-policy AP program 

participation.
30

 Based on these definitions, 81 percent of the public high schools in Arkansas 

                                                           
     

29
A copy of the mandate can be found by searching for HB 1154 on the following website: 

http://www.arkleg.state.ar.us. 

     
30

The choice to use 2003 as the year for which to base treatment assignment was made because although the 

mandate was passed in February of 2004, schools may have initiated their response to the mandate as early as 

the 2004–2005 school year. 
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were considered “treated,” indicating a strong likelihood of exposure to treatment among the 

individuals in Arkansas.
31

 It should be noted, however, that in addition to the AP mandate, 

the “Arkansas Consolidated Schools Improvement Plan” (ACSIP) was also passed in 2004, 

requiring all school districts serving fewer than 350 students to consolidate with another 

school district. This reform affected only around 40 percent of the public high schools in 

Arkansas, with the majority of the schools located in more rural areas, and hence, affecting a 

smaller share of Arkansas’ students on aggregate. As a result, the estimates I provide in this 

study are likely, to some extent, reflecting the combination of treatment effects of both 

policies, as I am unable to disentangle the individual effects given the data I use.
32

      

The period between the policy’s announcement and its effective date, 2004–2005 

through 2007–2008, represents an interim period wherein some schools were partially 

treated, and others already having reached full compliance. While the rate at which schools 

change their AP class offerings is likely endogenous, with some schools, given their ability 

to shift or increase resources, for example, adding classes more quickly than others, the 

evidence from Chapter 1 of this work suggests that schools were relatively slow to amend 

their class offerings. Figure 1.3 from the previous chapter shows the rate of compliance 

among treatment schools slowly increases throughout the interim period, with many schools 

waiting until the deadline year (2008–2009) to comply with the mandate.     

 

 

                                                           
     

31
Author’s calculations using Arkansas Department of Education data from the previous chapter of this 

work.  

     
32

In future work, I will attempt to address this issue by exploring data sets that contain information on a 

resident’s location in order to estimate the effects of either policy separately.  
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2.2.2     Related Literature 

There are no peer-reviewed studies, to the best of my knowledge, which specifically 

examine state-mandates to offer AP classes. There are, however, a number of recent 

empirical studies that examine the relationship between participation in AP classes and 

student outcomes; the focus of most of these non-experimental works is on college-related 

outcomes, such as college GPA (Scott et al., 2010; Klopfenstein and Thomas, 2009), time to 

completion (Dougherty et al., 2005), and retention (Klopfenstein and Thomas, 2009). In 

general, these studies find a positive link between AP participation and college success; 

however, the strength of this relationship falls when including student characteristics or non-

AP high school curriculum as covariates in the regression. Indeed, while these efforts 

attempt to partly control for the unobserved heterogeneity that arises from academically 

stronger students participating in AP, none of these studies are able to provide causal 

estimates.  

Two recent studies do attempt to provide causal impacts of AP participation. Jackson 

(2010) makes use of exogenous variation in AP participation across Texas high schools 

generated by the staggered roll-out of an AP incentive program that rewarded teachers and 

students for good performance on AP exams with cash. He finds an increase in college 

enrollment and positive impacts on college GPA and student retention as a result of AP 

program participation. He also finds that the AP program did not have an effect on high 

school graduation rates or the probability of taking a college entrance exam. Jeong (2008) 

uses a two-stage selection correction to identify the impact of AP programs on a collection 

of student outcomes using NELS:88 data and finds that AP participation is associated with a 

greater probability of obtaining a Bachelor’s degree, a reduction in time to completion, and a 
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positive effect on college GPA. Furthermore, he does not find any evidence of negative 

spillover effects on non-participating students. While both of these studies help to expand 

existing knowledge of the causal effects of AP classes, the external validity of Jackson’s 

study may be limited due to the nature of the incentivized AP program and Jeong’s study is 

unable to address differences across states that may affect outcomes given the data set used.  

There are also very few studies that examine the link between AP classes and 

matriculation in college. In addition to Jackson (2010) mentioned above, Speroni (2011), 

using two cohorts of Florida public school students, compares the effects of participating in 

AP classes and dual enrollment courses on college access and success. She finds a positive 

effect of both types of courses on college enrollment and degree attainment. However, as 

with the studies mentioned earlier, this study is not able to estimate the causal impact of AP 

participation, and further, the study focuses on a comparison across both AP classes and 

dual enrollment, rather than sole participation in one or the other.  

This paper fills in the gaps described above in the following ways. First, it directly 

contributes to the current lack of studies that estimates the causal impact of AP programs on 

student outcomes. By exploiting the variation in AP program exposure across geographic 

areas and birth cohorts generated by the 2004 AP mandate in Arkansas, I am able to use a 

triple differences estimation strategy to identify the effects of increased exposure to AP 

classes on college enrollment and high school graduation rates. Second, this paper also 

provides some of the first estimates of these two outcomes that have been mostly overlooked 

in the literature. With respect to college enrollment, it is important to understand how 

increased exposure to AP classes may alter a student’s decision to matriculate, especially 

given the existing concerns regarding underserved populations and their lack of college 
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access. Furthermore, including high school level outcomes in the analysis serves to address 

the potential for negative spillover effects to non-participants in AP classes, which can 

certainly contribute to the measurement of success or failure of the policy. Finally, this 

paper, as well as the previous chapter of this thesis, is the first study to rigorously examine 

the impact of state-mandates to offer AP classes that I am aware of. In addition to Arkansas, 

four other states currently have mandates to offer a minimum number of AP classes, and it 

would be beneficial not only to policymakers, but to interested parents that may demand 

such classes, to better understand how these mandates affect student outcomes.      

 

2.3    Empirical Strategy 

Section 2.3.1 discusses the intuition and conceptual framework for thinking about how state-

mandated AP classes may affect the probability of enrolling in college or high school 

completion rates. Section 2.3.2 details the identification strategy I use to estimate these 

effects. 

 

2.3.1     Conceptual Framework 

In the previous chapter of this work (see Section 1.3.1), I discuss some of the potential 

channels through which we might expect state-mandated AP classes to affect schooling 

outcomes; a similar intuition will apply here as well. Generally speaking, the introduction of 

state-mandated AP classes in schools can influence schooling outcomes along a direct-

indirect continuum. Along the more direct channel, increased exposure to a more rigorous 

curriculum can serve to better engage students in their coursework (under the assumption 
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that the students participating in AP classes are indeed prepared for such challenging 

courses), perhaps leading to a higher rate of high school completion. If, instead, 

underprepared students are participating in the AP program, it could very well lead to a 

decrease in high school completion, either due to the explicit failure of the class or a general 

decrease in student engagement. A priori, then, it is somewhat unclear in which direction 

high school completion rates may respond to an increase in AP program offerings and could 

lead to a non-finding if these two groups of students are considered as whole.       

With respect to post-secondary outcomes, increased exposure to the AP program 

could also directly provide participating students with better information regarding their 

college-going potential. As AP classes are meant to be college-level courses taken in high 

school, they differ in this respect from other advanced classes that are typically offered in 

high school, such as gifted or honors courses, in which the objective is not necessarily to 

facilitate college-level instruction. Consequently, we would expect to see students that may 

have previously been on the margin of choosing whether or not to attend college post-high 

school shift their choice in response to participation in the AP program. The overall impact 

of the AP mandate on college enrollment may be unclear, as it depends in large part on the 

given preparedness of the participating student: academically stronger students would likely 

benefit from increased AP exposure, leading to an increase in college enrollment, while 

academically weaker students, perhaps not performing as well in the AP courses, may be 

discouraged from enrolling in college. On the other hand, these academically weaker 

students may not be close to the margin of attending college with or without AP programs, 

and thus on net we might expect the impact on college attendance to increase, reflecting 

what is happening at the high end of the academic performance distribution.    
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Less directly, state-mandated AP classes could obligate schools to shift current 

resources in a way that may harm some students while benefitting others, especially given 

that the mandate appears to have been unfunded. Requiring schools to increase their 

participation in the AP program when they may otherwise have chosen not to could lead 

some schools to retrain top teachers, for example, and remove them from less advanced 

courses that academically weaker students would have enrolled in. Moreover, if peer effects 

are important in a student’s education production function, introducing a different high 

school track altogether through the AP program could regroup students in such a way that 

stronger students remain together and separate from lower performing students. In either of 

these cases, we would expect high school completion rates to decrease, and these effects 

would be more or less pronounced depending on the degree to which students are sensitive 

to these indirect effects.       

In the next section, I will discuss the identification strategy I use to estimate the 

causal effect of increased exposure to AP classes due to the mandate on the outcomes 

described above. 

 

2.3.2     Empirical strategy 

In order to identify the causal effects of the AP mandate on student outcomes, I make use of 

variation in student exposure to AP classes across geographic area and time generated by the 

2004 Arkansas AP mandate. Because the policy affected around 80 percent of the public 

high schools in Arkansas, there is a high likelihood of any given student in Arkansas being 
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affected by an increase in AP program exposure.
33

 Indeed, in order to estimate the effects of 

the reform we could compare the schooling outcomes of individuals residing in Arkansas 

before and after the policy was passed; however, this simple comparison is unlikely to give 

the sole effect of the mandate as student outcomes can change over time for reasons that 

have nothing to do with the reform (for example, a steady increase in the college 

participation rates of females over time has been readily documented in the literature). 

Similarly, we could also compare the student outcomes of those in Arkansas after the 

mandate was passed to student outcomes of those in neighboring states to attempt to 

estimate the impact of the AP mandate. This approach is also likely to misstate the true 

effects of the policy as schooling outcomes of students could differ across state lines due to 

underlying unobserved heterogeneity that is unrelated to the mandate. For these reasons, I 

combine two sources of variation generated by the 2004 AP mandate in Arkansas, across 

time and between states, to identify the causal impact of the mandate on the probability of 

college enrollment and high school completion. The intuition behind this identification 

strategy is that the change in schooling outcomes we observe for students in Arkansas would 

have been the same as the change in schooling outcomes for students in neighboring states 

in the absence of the policy, and thus, any otherwise observed difference can be attributed to 

the effects of the AP mandate. Because the assumption of this “parallel trend” in historical 

outcomes among the two groups may be too strong, I also incorporate additional data from 

unaffected cohorts that are ten years older than the affected cohorts and construct a triple 

differences estimate that will partial out any pre-existing historical trends.    

                                                           
     

33
As mentioned in Section 2.2.1, a separate mandate requiring school districts with fewer than 350 students 

to consolidate with another district was passed in 2004 as well. This policy only affected around 40 percent of 

the high schools in Arkansas, and was concentrated among the more rural areas. Thus, given the much larger 

scope of the AP mandate, students in my sample are more likely to be affected by the AP mandate than the 

consolidation reform.  
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 Specifically, I compare the difference in schooling outcomes between Arkansas and 

neighboring states first between the unaffected cohorts from the 2000 and 2005/06 

American Community Samples (this will address the possibility of pre-existing historical 

trends); second, between unaffected cohorts from the 2005/06 ACS samples and affected 

cohorts from the 2011/12 ACS samples (this will give the impact of the AP mandate if the 

parallel trend assumption does indeed hold); and finally, I subtract the first difference-in-

differences from the second difference-in-differences to get the triple differences estimate of 

the effect of the AP mandate on student outcomes. This empirical approach is summarized 

by the following equation: 

 

 

 

where  refers to a given outcome of interest for person i in state s at time t.
34

   

is a dummy variable equal to one if a respondent lives in Arkansas, zero for those living in 

neighboring states. I use a partial sub-set of the states that form part of the Southern 

Regional Education Board (SREB) to act as a control group for Arkansas.
35

  is 

a dummy variable equal to one for those individuals who were sampled in the 2011/12 ACS 

                                                           
     

34
See Section 2.4 for a detailed description of the outcomes I analyze.  

     
35

The SREB, of which Arkansas is also a member, is a not-for-profit agency that collaborates with 

educators from the respective member states to improve K–12 and post-secondary education. For a specific list 

of which states form part of this group, see Section 4. The choice to use this group of states as the control 

group was guided by previous studies in the literature (Cornwall, Lee, and Mustard (2005), Cornwall, Sridhar, 

and Mustard (2006), Chakrabarti and Roy (2013)) that utilize similar difference-in-differences estimation 

strategies when examining the effect of schooling policies in Georgia.  
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survey, zero otherwise. Similarly,  is equal to one for respondents that were 

surveyed for the 2005/06 ACS samples; however, it is additionally equal to one for the 

2011/12 respondents as well.
36

 The omitted group is thus the individuals from the 2000 ACS 

sample. In this regard, the coefficient on the first interaction term, , gives the simple 

difference-in-differences estimate of the effect of the AP mandate on student outcomes, 

ignoring the possibility of pre-existing historical trends. The coefficient on the second 

interaction term, , gives the difference-in-differences estimate of conducting a placebo test 

of the mandate using older unaffected cohorts only. If the parallel trend assumption were 

indeed valid, these estimates would return a zero result. I directly address the possibility of 

historical trends, however, and obtain the triple differences estimate of the impact of the AP 

mandate on student outcomes by subtracting  from .  

I also include state and year of birth fixed effects (denoted  and , respectively), 

as well as a vector of individual-specific controls ( ) that includes dummies for female, 

race (black, Hispanic, and other), and U.S. birth to improve the precision of the estimates. In 

an effort to control for differential economic conditions across state and time that may affect 

college enrollment, I also include , the male (aged 25–54) unemployment rate for a given 

state and year. I report both heteroskedasticity-robust standard errors and, following 

Bertrand, Duflo, and Mullainathan (2004), those that are clustered by state.
37

  

                                                           
     

36
This definition allows me to obtain estimates of the difference-in-differences between older unaffected 

cohorts only (e.g., the placebo test of the policy that should return a result of zero in the absence of pre-policy 

trends).  

     
37

Because the number of state clusters is relatively small (only 14), these standard errors should be taken 

with caution. In future work, I will also report the wild bootstrapped standard errors as well.  
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In order to investigate the possibility of heterogeneous treatment effects due to the 

policy, in addition to the main specification above I also re-estimate Equation (1) separately 

for sub-samples that distinguish between gender (female/male), race (non-Hispanic 

white/non-Hispanic black) and a combination of the two.     

 

2.4     Data 

The primary data source used in this analysis is individual-level data from the American 

Community Survey (ACS). These publicly available surveys sample a small percentage of 

the population every year, obtaining information on demographics, living conditions, labor 

market participation, and levels and types of schooling, attempted or completed, on all 

individuals in a household.  

From the ACS, I pool the 2000 (5 percent), 2005/06 (1 percent), and 2011/12 (1 

percent) samples, restricting the data to respondents currently living in Arkansas, or any of 

the states that form part of the Southern Regional Education Board (SREB), with the 

exception of Delaware, Louisiana, and Mississippi.
38

 As described in Section 2.1, the AP 

mandate was announced in 2004, requiring schools to become compliant by the 2008–2009 

school year. Because AP classes are college-level courses, we would expect only 

upperclassmen in high school (11
th

 or 12
th

 graders) to be the students with the greatest 

likelihood of enrolling in these types of classes. Given these two constraints, I define seniors 

                                                           
     

38
The SREB states include the following: Alabama, Florida, Georgia, Kentucky, Maryland, North Carolina, 

Oklahoma, South Carolina, Tennessee, Texas, Virginia, and West Virginia. I omit the three states listed earlier 

for the following reasons: Delaware is a very recent addition to the SREB, Louisiana may have very different 

outcomes due to the impact of Hurricane Katrina in 2005, and Mississippi passed its own AP mandate in 2006.  
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(1990 birth cohort, age 18) in 2008 to be the first cohort fully exposed to the AP mandate.
39

 

As shown in Figure 2.1, birth cohorts born in 1990 and later form part of the “affected” 

group (e.g., cohorts with at least one full high school year of exposure to the AP mandate), 

with their corresponding years of exposure listed below their age in 2008. Given the 

recentness of the reform, insufficient time has passed to observe how college outcomes 

beyond initial matriculation or early retention may have been affected. For this reason, I 

limit the analysis to cohorts aged 19–21.
40

    

To form the “unaffected” group, I consider the same aged cohort group described 

above from the 2005 and 2006 samples.
41

 From Figure 2.1, we can see that the gap between 

the announcement of the policy and the deadline to comply correspond to birth cohorts born 

between 1986 and 1989. These interim years of the policy include the possibility of partial 

exposure among these cohorts; evidence from Figure 1.3 in Chapter 1 of this work, however, 

suggests that fewer than 30 percent of the schools in Arkansas required to change their AP 

programs had complied by 2005. Thus, among the unaffected group, some of the 

respondents will have, at most, two years of partial exposure, with the majority having zero 

years of any exposure to the policy. 

In order to later test the identifying assumption that had the policy not occurred, the 

change in student outcome for individuals in affected cohorts in Arkansas would have been 

                                                           
     

39
Because the date of the survey is unknown, the precise age of the respondent and his/her respective year in 

high school is not known. I attempted to make use of the quarter of birth data to refine this approach; however, 

this seemed to introduce noise across the ACS samples, suggesting that the simple birth year approach would 

be better when pooling the samples.  

     
40

I also remove any respondents that may have an inconsistent edit for their age; this causes a loss of 9,370 

observations.   

     
41

Prior to 2005, the ACS samples do not consist of 1 percent samples; to be consistent with the 2011 and 

2012 samples, I thus use the post-2004 samples.  
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the same as the change in student outcomes for individuals in unaffected cohorts in the 

SREB states, I also incorporate data on individuals aged 19–21 from the 2000 (5 percent) 

ACS sample. The cohorts from this sample will serve as the “unaffected” group for the 

2005/06 ACS cohorts when conducting placebo tests of the policy.   

The specific outcomes I consider are the probability of currently attending college 

(when the survey was administered), of ever having attended college, of completing high 

school, and the number of schooling years attained by an individual; all of these are based 

on data taken from the education questions on the ACS samples. “Attending college” is a 

dummy variable equal to one if the respondent is (i) currently enrolled in school and (ii) if 

they are attending any type of post-secondary institution, zero otherwise. “Ever attended 

college” is a dummy variable equal to one if an individual meets the criteria for “attending 

college” or has attained any post-secondary schooling, zero otherwise. “High school 

completion” is a dummy variable equal to one if a person has, at a minimum, graduated high 

school with either a traditional high school diploma or a GED.
42

 Finally, the “number of 

schooling years” is a categorical variable ranging from 0 to 20 and is based on an 

individual’s highest level of education completed. For example, a person who completed 

through the 12
th

 grade of high school, has a GED, or obtained a traditional high school 

diploma would be considered to have 12 years of education.
43

  

                                                           
     

42
Heckman and LaFontaine (2010) suggest that the traditional high school diploma should not be considered 

equivalent to the GED credential, given the differential outcomes (social and economic) experienced by the 

two recipients; however, I am unable to distinguish among these two outcomes as this information is not 

available prior to the 2008 ACS samples.   

     
43

I additionally omit individuals that contained an inconsistent edit on their responses to the survey 

questions pertaining to grade attending (for “attending college” and “high school completion”), educational 

attainment (for “number of schooling years”), or both (for “ever attended college”). 
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Table 2.1 contains the summary statistics of these outcomes as well as demographic 

measures (age of respondent and dummy variables for female, black, Hispanic, or other). 

The first group of column pairs shows the means for the earliest unaffected group in my 

analysis that come from the 2000 ACS sample, while the middle pair of columns contain the 

means for the unaffected group relative to the 2011/12 ACS samples (both labeled 

“Before”). The third set of column pairs report the means for the affected group. Within 

each of these pairs, the first column contains the statistics for Arkansas and the second 

column, for the SREB states.    

 From this table, we can see that college participation, whether currently enrolled or 

ever having attended, is positively changing over time in both Arkansas and the SREB 

states. While Arkansas has a lower rate of college-going in general relative to the SREB 

states, this gap seems to remain steady across time. The number of schooling years is also 

increasing over time, but at a much smaller rate. This could be due to timing of when the 

individuals are observed; as they are 21 years of age or younger, the number of schooling 

years may not reflect their eventual education attainment. The rate of high school 

completion is similarly increasing over all three periods, with Arkansas reporting a higher 

mean relative to the SREB states for each time period noted. The gap among the two 

geographic areas with respect to this outcome is getting smaller, however. In terms of the 

demographic measures, Table 2.1 shows that Arkansas and the SREB states look similar 

across time, with the share of Hispanics between the two regions the exception: Arkansas 

tends to have a much smaller share of Hispanic individuals relative to the SREB states.    

 

 



73 
 

2.5      Results 

Section 2.5.1 provides a discussion of the main results from estimating Equation (1), while 

Section 2.5.2 discusses the findings when allowing for the possibility of heterogeneous 

treatment effects.  

 

2.5.1     Impact of the AP Mandate on Student Outcomes 

To first establish whether the AP mandate did indeed have an impact on curriculum 

offerings in Arkansas, I find, in the previous chapter of this work, that there was nearly full 

compliance with the policy. Using a difference-in-differences estimation strategy, the results 

from that effort indicate that the AP mandate caused the number of AP classes to increase by 

1.1 at each high school (statistically significant at the 5 percent level), and that all high 

schools offered a basic AP program by the 2008–2009 school year.
44

 While the treatment 

variable in this chapter has been aggregated to the state level, the initial impact of the policy 

still remains; that is, at the outset of the policy, 81 percent of schools in Arkansas were not 

in compliance and were thus induced to change their AP program offerings as a direct result 

of the mandate by the 2008–2009 school year.  

Table 2.2 reports the results from estimating Equation (1) using ordinary least 

squares. Each column is a separate regression and is labeled with the corresponding 

dependent variable. The top row of estimates, labeled “Arkansas*After2011”, gives the 

coefficient of the simple difference-in-differences comparing the change in outcomes of the 

                                                           
     

44
Nearly a quarter of the schools in my sample offered no AP classes at the onset of the policy (February, 

2004). Please see Section 5.1 of the first chapter for more detailed information regarding this finding.  
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2011/12 affected cohorts to the change in outcomes of the 2005/06 unaffected cohorts, 

across Arkansas and the SREB states. The top row of the second sub-section, labeled 

“Arkansas*After2005”, gives the coefficient of the difference-in-differences when 

conducting a placebo test of the policy using older, and hence, only unaffected cohorts. 

Finally, the top row of the bottom sub-section combines the previous two estimates by 

subtracting Arkansas*After2005 from Arkansas*After2011 to arrive at the difference-in-

difference-in-differences estimate, labeled “DDD estimate”. While I report both the 

heteroskedasticity-robust standard errors (in parentheses) and the standard errors clustered 

by state (in brackets) in all tables, the focus of this discussion will center on the signs and 

magnitudes of the coefficient estimates rather than results from hypothesis testing.
45

  

As shown in Table 2.2, there are appears to be a negative impact of the AP mandate 

on college-related outcomes, albeit weak. I find that the probability of currently attending 

college falls by 0.3 percentage points, while the probability of ever having been enrolled in 

college falls by almost one percentage point. Consistent with these negative point estimates, 

I also find a negative coefficient for the number of schooling years. On the other hand, I find 

positive point estimates for the rate of high school completion, suggesting that students are 

perhaps more likely to complete their K-12 education. In particular, we can see from Table 

2.2 that both the placebo test and the difference-in-differences between the unaffected and 

affected cohorts return a negative estimate. This suggests the possibility of historical trends 

among unaffected cohorts that if not taken into account, could lead to an understatement of 

                                                           
     

45
While the convention in the literature is to indeed cluster by state when using difference-in-differences in 

order to address the potential understatement of using either conventional or robust standard errors, I find that 

in this case, the heteroskedasticity-robust standard errors are the more conservative of the two approaches. This 

could be due to the small number of clusters (only 14 in my sample), for example. In future work, I will 

investigate the possibility of wild bootstrapping the standard errors; because this may change the results from 

the hypothesis testing shown here, I will limit the interpretations regarding this aspect of the analysis.  
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the true effects of the AP mandate. None of these estimated coefficients is statistically 

significant at any conventional level for either version of the standard errors, however. 

While these results are indeed reflective of the average treatment effect of the mandate, they 

could also be masking heterogeneous treatment effects among different sub-groups of 

individuals that average out to zero when considered on aggregate. I next turn to the 

estimates of Equation (1) when conditioning first on gender, then race, and finally, on a 

combination of the two. 

 

2.5.2     Heterogeneity in Impact of the AP Mandate by Different Sub-Groups 

2.5.2.1     Effect of the AP Mandate by Gender 

Panel A of Table 2.3 reports the coefficient estimates from estimating Equation (1) when 

restricting the sample to females only; Panel B shows the results when restricting the sample 

to males only. Along the college-related measures, the estimated impact of the mandate 

appears to give mixed results between men and women. The point estimates for the 

probability of currently attending college suggest that at least for women, there appears to be 

no effect of the mandate. For males, the sign of the estimated coefficient is negative, but the 

magnitude itself indicates a small impact. Conversely, when estimating the impact of the 

reform on ever having attended college, I find relatively larger differences in the results 

between men and women. For females, the results suggest that the mandate increases the 

probability of ever having been enrolled in college by nearly four percentage points, while 

for males, the estimated coefficient is negative 0.05. Both are statistically significant at the 

one percent level, when using the clustered standard errors. Generally speaking, then, the 
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results are suggestive of females increasing the rate at which they attempt college, but there 

is no accompanying change in the rate at which they stay enrolled. For males, there is a 

decrease in both their attempted college-going as well as their current college participation 

rates.  

With respect to high school completion rates, both men and women show similarly 

small, but positive, increases. This reinforces the positive result found in Table 2.2 when 

estimating Equation (1) across the whole sample: that is, on average, there appears to be an 

increase in the rate of high school completion for everyone. The coefficient estimate for the 

number of schooling years also suggests different effects between males and females. 

Because it mirrors the results for ever having attended college, it is likely reflecting this 

particular difference among the two sub-groups.    

  

2.5.2.2     Effect of the AP Mandate by Race 

Table 2.4 presents the results of estimating Equation (1) separately for non-Hispanic white 

(Panel A) and non-Hispanic black (Panel B) respondents in turn. Generally speaking, the 

impact of the AP mandate seems to be positive, overall, for white respondents across all 

outcomes. Consistent with the main results, I find a positive increase in both the rate of high 

school completion and the number of schooling years, and diverging from the main results, I 

find an almost four percentage point increase in the probability of currently attending 

college as well as a less pronounced positive impact on the probability of ever having 

attended college.  
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These positive impacts are less consistent for non-Hispanic black respondents, 

however. While I do find a large increase in the rate of high school completion and the 

probability of attempting college, there appears to be a large negative effect on the number 

of schooling years for this particular sub-group. The result on this latter outcome may be 

explained by the combined effects of both college-level outcomes: despite the increase in 

ever having enrolled in college, there is an equally large negative impact on the probability 

of current college enrollment. Thus, for non-Hispanic black respondents, they are more 

likely to complete their K–12 education and matriculate to college, but are less likely to stay 

enrolled in college. Additionally, from the second sub-section in Panel B wherein I report 

the results for the placebo tests on unaffected cohorts only, we can see evidence that 

historical trends do not appear to be driving the results. Instead, the main results from the 

difference-in-differences estimation between unaffected and affected cohorts across state 

lines are the main drivers.  

 

2.5.2.3     Effect of the AP Mandate by Gender and Race 

The next two sets of tables, Table 2.5a and 2.5b, report the results when conditioning on a 

combination of both gender and race. Table 2.5a shows the estimated coefficients when 

estimating Equation (1), first, for non-Hispanic white female and second, for non-Hispanic 

white male respondents. Across these two sub-groups, the results suggest that the AP 

mandate did not have important differential treatment effects; indeed, the overall message 

from Table 2.5a appears to be that the reform positively impacted high school completion 

rates, number of schooling years, and the likelihood of currently attending college. The 

change in the probability of ever having enrolled in college differs only slightly from this 
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generalization, as the increase in this measure seems to only accrue to white females, with a 

small negative impact that is indistinguishable from zero for white male respondents.  

 Table 2.5b similarly presents the coefficient estimates when conditioning on non-

Hispanic black female (Panel A) and non-Hispanic black male (Panel B) respondents. There 

appears to be just one consistent result across these two sub-groups: the probability of 

currently attending college is negative for both men and women (column 1). For the 

remaining three outcomes, I find opposite signed coefficient estimates among these two sub-

groups. For males, I find a large positive effect on the likelihood of high school completion, 

while I find a negative impact on this outcome for females (note that this is the only sub-

group for which the point estimate is negative). On the other hand, I find a large positive 

increase in the probability of ever having attended college and the number of schooling 

years for females and negative impacts on these outcomes for males. It should be noted that 

among both sub-groups, there is evidence of differential historical trends across nearly all of 

the outcomes, with many of the placebo test coefficients resulting in opposite signed 

estimates from the simple difference-in-differences presented in the very first row of the 

panels.        

 

2.6      Conclusion 

This paper extends the work done in the previous chapter of this thesis. In particular, I 

estimate the impact of state-mandated AP classes on a longer-run outcome, college 

enrollment, and provide additional estimates of the impact on high school graduation rates. 

As with the previous work, I make use of a 2004 mandate in Arkansas that required all 
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public high schools to offer a minimum of four AP classes by the 2008-2009 school year. At 

the outset of the policy, 81 percent of the high schools in Arkansas were not in compliance 

with the mandate and would thus have to expand their AP class offerings. This generates 

exogenous variation in AP program exposure due to the policy across states and birth 

cohorts. I exploit this variation in exposure and use a triple differences estimation strategy to 

estimate the causal impact of state-mandated AP classes on student outcomes. 

I find that the probability of high school completion increases as a result of the 

mandate, with no clear evidence that it decreases for any particular sub-group of individuals 

along race or gender dimensions. This corroborates the earlier findings on the net increase in 

the 4-year high school graduation rate I presented in Chapter 1 of this work (after taking into 

account the accompanying increase in the high school dropout rate). With respect to college 

enrollment, I examine both the probability of currently attending college and the probability 

of ever having enrolled in college. For the former, there is suggestive evidence of race-based 

differences in the impact of the mandate, with non-Hispanic white respondents experiencing 

positive impacts and non-Hispanic black respondents, negative impacts. For the latter, the 

evidence is more suggestive of gender-based differences. I find positive impacts in the 

likelihood of ever having attempted college for females, in general, and negative impacts for 

males. None of the results are statistically significant when using robust standard errors; 

many are statistically significant when using standard errors that are clustered by state.
46

  

This paper is among the first studies estimating the causal impact of AP classes on 

student outcomes, and furthermore, among the first to rigorously evaluate the impacts of a 

                                                           
     

46
Because the number of clusters is relatively small (only 14) these results should be taken with caution. In 

future work I will report wild bootstrapped standard errors as well.  
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state-wide mandate to offer AP classes. The results from this effort indicate that while high 

school completion increased for nearly all sub-groups of students, this increase did not 

necessarily translate equally across these same groups when measuring college participation 

rates. This could potentially contribute to the gap in college enrollment among different 

groups of students that may eventually have longer run effects in the labor market.  

Future work should attempt to access more detailed student-level data containing 

information on past academic performance in order to gain knowledge on the possibility of 

heterogeneous treatment effects by student ability. Furthermore, the probability of college 

enrollment is only the first step in understanding the longer run effects of the policy. Other 

related outcomes of interest include first year college GPA, college retention, degree of 

selectivity of the institution, and the extent to which students are more likely to migrate to 

attend out of state colleges.   
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Figure 2.1: Illustration of Affected and Unaffected Cohort Groups 

 

2000 ACS sample 21 20 19 

            

                2005 ACS sample 

     

21 20 19 

       2006 ACS sample 

      

21 20 19 

      

                2011 ACS sample 

           

21 20 19 

 2012 ACS sample 

            

21 20 19 

                Year of birth 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Age in 2008 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 

HS yrs of full 

exposure 0 0 0 0 0 0 0 0 0 0 0 1 2 3 4 

HS yrs of partial 

exposure 0 0 0 0 0 0 0 1 2 3 4 3 2 1 0 

                

 

  : Unaffected cohorts 

     

 

  : Affected cohorts 

       

                

 

  : Pre-policy years (prior to 2004) 

       

 

  : Interim years of mandate (2004-2008) 

      

 

  : Mandate fully effective (2008) 

        
Notes: The data to be used in the analysis come from the American Community Survey (ACS). Samples are restricted to respondents currently aged 19–21. 

Age of respondent is displayed within each cell of the top five rows. The AP mandate in Arkansas, requiring all public high schools to offer a minimum of 

four AP classes (one each in the core areas of English, math, science, and social studies) was signed into law in February of 2004, with a deadline to comply 

by the start of the 2008–2009 school year. Seniors in high school (age 18 in 2008) are considered to be the first birth cohort to be exposed (e.g., have at least 

one full high school year of exposure) to the fully-effective policy.     
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Table 2.1: Summary Statistics 

 

      

 

        

ACS Sample Year 2000 
 

2005/06 
 

2011/12 

Relative to AP 

Mandate 
BEFORE 

 
BEFORE 

 
AFTER 

  Arkansas SREB   Arkansas SREB   Arkansas SREB 

Attending college 0.34 0.38 

 

0.40 0.44 

 

0.47 0.51 

 

(0.47) (0.49) 

 

(0.49) (0.50) 

 

(0.50) (0.50) 

Ever attended college 0.47 0.50 

 

0.51 0.54 

 

0.60 0.63 

 

(0.50) (0.50) 

 

(0.50) (0.50) 

 

(0.49) (0.48) 

Number of schooling 

years 

12.30 12.24 

 

12.48 12.44 

 

12.74 12.71 

(1.68) (1.95) 

 

(1.62) (1.71) 

 

(1.51) (1.62) 

High school 

completion 

0.79 0.76 

 

0.85 0.83 

 

0.89 0.87 

(0.41) (0.43) 

 

(0.36) (0.38) 

 

(0.32) (0.33) 

Age 20.01 19.98 

 

20.00 20.02 

 

20.03 20.03 

 

(0.81) (0.81) 

 

(0.80) (0.81) 

 

(0.80) (0.81) 

Female 0.50 0.49 

 

0.49 0.48 

 

0.48 0.48 

 

(0.50) (0.50) 

 

(0.50) (0.50) 

 

(0.50) (0.50) 

Black 0.21 0.20 

 

0.19 0.21 

 

0.21 0.22 

 

(0.41) (0.40) 

 

(0.39) (0.41) 

 

(0.41) (0.42) 

Hispanic 0.05 0.17 

 

0.07 0.18 

 

0.08 0.20 

 

(0.21) (0.37) 

 

(0.25) (0.38) 

 

(0.28) (0.40) 

Other 0.02 0.03 

 

0.02 0.03 

 

0.03 0.04 

 
(0.15) (0.18) 

 
(0.15) (0.18) 

 
(0.17) (0.20) 

U.S. Birth 0.95 0.88  0.95 0.88  0.94 0.89 

 (0.21) (0.33)  (0.23) (0.33)  (0.24) (0.31) 

Unemployment Rate, 

Males 25-54 

0.04 0.03  0.05 0.04  0.08 0.08 

(0.00) (0.01)  (0.00) (0.01)  (0.00) (0.02) 

Num. of observations 5,431 174,282 
 

1,878 63,682 
 

2,321 82,464 

 

 

 

Notes: Includes the 2000 (5%), 2005/06 (1%), and 2011/12 (1%) ACS samples restricted to 19–21 year old 

residents in Arkansas and the Southern Regional Education Board (SREB) states, with the exception of 

Delaware, Louisiana, and Mississippi. Summary statistics and subsequent analysis are carried out using 

sampling weights. The 2004 AP mandate in Arkansas required all public high schools to offer a minimum of 

four AP classes (one each in English, math, science, and social studies) by the 2008-2009 school year; “Before” 

refers to pre-2008 and “After” refers to 2008 and later. “Attending college” is a dummy variable equal to 1 for 

those respondents who are currently enrolled in school and attending a post-secondary institution, 0 otherwise. 

“Ever attended college” is a dummy variable equal to 1 if a respondent is either “attending college” (as defined 

previously) or has attained a positive amount of post-secondary education, 0 otherwise. “High school 

completion” is a dummy variable equal to 1 if a respondent has attained at least a traditional high school 

diploma or a GED, 0 otherwise.  
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Table 2.2: Triple Differences Estimates of the Effect of the AP Mandate on Student Outcomes 

          

 
Attending 

college 

Ever attended 

college 

Number of 

schooling years 

High school 

completion 

 

 

(1) (2) (3) (4) 

DD Estimate (Before = 2005/06)     
Arkansas*After2011 0.0019 -0.0028 -0.0370 -0.0043 

 

(0.0213) (0.0216) (0.0632) (0.0142) 

 

[0.0061] [0.0040] [0.0283] [0.0044] 

Placebo (Before = 2000) 

    Arkansas*After2005 0.0049 0.0036 -0.0144 -0.0130 

 

(0.0171) (0.0179) (0.0555) (0.0129) 

 

[0.0047] [0.0050] [0.0224] [0.0058]** 

     Observations 314,670 303,820 310,961 314,670 

R-squared 0.05 0.06 0.08 0.05 

     DDD Estimate -0.0029 -0.0064 -0.0226 0.0086 

(p-value) (0.933) (0.858) (0.834) (0.727) 

(p-value) [0.748] [0.361] [0.556] [0.248] 

Notes: Includes the 2000 (5%), 2005/06 (1%), and 2011/12 (1%) ACS samples restricted to 19–21 year old residents in Arkansas and the Southern 

Regional Education Board (SREB) states, with the exception of Delaware, Louisiana, and Mississippi. Standard errors are reported below all 

coefficients except where indicated. The numbers in parentheses come from regressions using robust standard errors; those in brackets come from 

regressions clustering standard errors by state. ***, **, and * denote significance at 1%, 5%, and 10%, respectively. All regressions include the 

following controls: year of birth and state fixed effects, state unemployment for males aged 25–54 by year, and dummies for female, race (Hispanic, 

black, other), and U.S. birth. Please see “Notes” at the end of Table 2.1 for descriptions of the dependent variables. The 2004 AP mandate in 

Arkansas required all public high schools to offer a minimum of four AP classes (one each in English, math, science, and social studies) by the 

2008–2009 school year. 
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Table 2.3: Triple Differences Estimates of the Effect of the AP Mandate on Student 

Outcomes by Gender 

 
Attending 

college 

Ever attended 

college 

Number of 

schooling 

years 

High school 

completion 
Panel A: Female 

 (1) (2) (3) (4) 

DD Estimate (Before = 2005/06)         

Arkansas*After2011 -0.0034 0.0233 0.0157 -0.0044 

 (0.0302) (0.0301) (0.0930) (0.0189) 

 

[0.0065] [0.0041]*** [0.0289] [0.0045] 

Placebo (Before = 2000) 

    Arkansas*After2005 -0.0041 -0.0166 -0.0655 -0.0135 

 (0.0245) (0.0250) (0.0803) (0.0165) 

 

[0.0059] [0.0053]*** [0.0203]*** [0.0052]** 

     Observations 153,638 149,171 152,757 153,638 

R-squared 0.04 0.04 0.06 0.04 

     DDD Estimate 0.0007 0.0399 0.0812 0.0091 

(p-value) (0.988) (0.425) (0.607) (0.775) 

(p-value) [0.949] [0.000]*** [0.057]* [0.279] 

     

 
Attending 

college 

Ever attended 

college 

Number of 

schooling 

years 

High school 

completion 
Panel B: Male 

 (1) (2) (3) (4) 

DD Estimate (Before = 2005/06)         

Arkansas*After2011 0.0055 -0.0288 -0.0973 -0.0059 

 (0.0299) (0.0308) (0.0858) (0.0211) 

 

[0.0066] [0.0050]*** [0.0295]*** [0.0045] 

Placebo (Before = 2000) 

    Arkansas*After2005 0.0138 0.0239 0.0397 -0.0105 

 (0.0240) (0.0254) (0.0762) (0.0196) 

 

[0.0045]*** [0.0053]*** [0.0258] [0.0073] 

     Observations 161,032 154,649 158,204 161,032 

R-squared 0.04 0.05 0.08 0.06 

     DDD Estimate -0.0083 -0.0527 -0.1370 0.0047 

(p-value) (0.865) (0.301) (0.353) (0.901) 

(p-value) [0.368] [0.000]*** [0.004]*** [0.523] 

 

 

 

 

Notes: Includes the 2000 (5%), 2005/06 (1%), and 2011/12 (1%) ACS samples restricted to 19–21 year old 

residents in Arkansas and the Southern Regional Education Board (SREB) states, with the exception of 

Delaware, Louisiana, and Mississippi. Standard errors are reported below all coefficients except where 

indicated. The numbers in parentheses come from regressions using robust standard errors; those in brackets 

come from regressions clustering standard errors by state. ***, **, and * denote significance at 1%, 5%, and 

10%, respectively. All regressions include the following controls: year of birth and state fixed effects, state 

unemployment for males aged 25–54 by year, and dummies for race (Hispanic, black, other) and U.S. birth.  
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Table 2.4: Triple Differences Estimates of the Effect of the AP Mandate on Student 

Outcomes by Race 

          

 
Attending 

college 

Ever attended 

college 

Number of 

schooling years 

High school 

completion Panel A: Non-Hispanic White 

 

(1) (2) (3) (4) 

DD Estimate (Before = 2005/06)     

Arkansas*After2011 0.0347 0.0101 0.0300 -0.0024 

 

(0.0250) (0.0251) (0.0713) (0.0154) 

 

[0.0073]*** [0.0048]* [0.0237] [0.0038] 

Placebo (Before = 2000) 

    Arkansas*After2005 -0.0027 0.0049 -0.0322 -0.0158 

 

(0.0199) (0.0206) (0.0597) (0.0137) 

 

[0.0064] [0.0060] [0.0205] [0.0065]** 

     Observations 190,418 185,442 189,398 190,418 

R-squared 0.03 0.03 0.03 0.01 

     DDD Estimate 0.0374 0.0052 0.0622 0.0134 

(p-value) (0.354) (0.899) (0.602) (0.614) 

(p-value) [0.014]** [0.575] [0.040]** [0.0580]* 

     

 
Attending 

college 

Ever attended 

college 

Number of 

schooling years 

High school 

completion Panel B: Non-Hispanic Black 

 

(1) (2) (3) (4) 

DD Estimate (Before = 2005/06) 

  Arkansas*After2011 -0.0404 0.0175 -0.0736 0.0371 

 

(0.0522) (0.0527) (0.1454) (0.0365) 

 

[0.0067]*** [0.0109] [0.0533] [0.0179]* 

     Placebo (Before = 2000) 0.0159 -0.0153 0.0031 -0.0090 

Arkansas*After2005 (0.0426) (0.0443) (0.1289) (0.0347) 

 

[0.0096] [0.0114] [0.0290] [0.0085] 

     Observations 62,621 59,766 61,584 62,621 

R-squared 0.03 0.04 0.04 0.03 

     DDD Estimate -0.0562 0.0328 -0.0766 0.0461 

(p-value) (0.519) (0.714) (0.761) (0.483) 

(p-value) [0.001]*** [0.115] [0.275] [0.055]* 

 

 

 

 

Notes: Includes the 2000 (5%), 2005/06 (1%), and 2011/12 (1%) ACS samples restricted to 19–21 year old 

residents in Arkansas and the Southern Regional Education Board (SREB) states, with the exception of 

Delaware, Louisiana, and Mississippi. Standard errors are reported below all coefficients except where 

indicated. The numbers in parentheses come from regressions using robust standard errors; those in brackets 

come from regressions clustering standard errors by state. ***, **, and * denote significance at 1%, 5%, and 

10%, respectively. All regressions include the following controls: year of birth and state fixed effects, state 

unemployment for males aged 25–54 by year, and dummies for female and U.S. birth.  
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Table 2.5a: Triple Differences Estimates of the Effect of the AP Mandate on Student 

Outcomes by Gender and Race 

          

 
Attending 

college 

Ever attended 

college 

Number of 

schooling years 

High school 

completion Panel A: Non-Hispanic White 

Female (1) (2) (3) (4) 

DD Estimate (Before = 2005/06)     

Arkansas*After2011 0.0440 0.0280 0.0093 -0.0011 

 

(0.0354) (0.0342) (0.1022) (0.0204) 

 

[0.0092]*** [0.0068]*** [0.0271] [0.0046] 

Placebo (Before = 2000) 

    Arkansas*After2005 0.0105 0.0082 0.0039 -0.0101 

 

(0.0280) (0.0285) (0.0844) (0.0179) 

 

[0.0077] [0.0075] [0.0281] [0.0064] 

     Observations 93,571 91,418 93,363 93,571 

R-squared 0.02 0.02 0.02 0.01 

     DDD Estimate 0.0335 0.0197 0.0054 0.0090 

(p-value) (0.556) (0.728) (0.974) (0.795) 

(p-value) [0.063]* [0.136] [0.899] [0.354] 

     

 
Attending 

college 

Ever attended 

college 

Number of 

schooling years 

High school 

completion Panel B: Non-Hispanic White 

Male (1) (2) (3) (4) 

DD Estimate (Before = 2005/06) 

  Arkansas*After2011 0.0257 -0.0071 0.0490 -0.0040 

 

(0.0353) (0.0364) (0.0996) (0.0229) 

 

0.0075]*** [0.0059] [0.0276] [0.0050] 

     Placebo (Before = 2000) -0.0158 0.0014 -0.0674 -0.0216 

Arkansas*After2005 (0.0281) (0.0296) (0.0843) (0.0206) 

 

[0.0066]** [0.0065] [0.0174]*** [0.0077]** 

     Observations 96,847 94,024 96,035 96,847 

R-squared 0.01 0.01 0.02 0.01 

     DDD Estimate 0.0415 -0.0085 0.1164 0.0175 

(p-value) (0.468) (0.887) (0.490) (0.659) 

(p-value) [0.007]*** [0.447] [0.002]*** [0.014]** 

 

 

 

 

Notes: Includes the 2000 (5%), 2005/06 (1%), and 2011/12 (1%) ACS samples restricted to 19–21 year old 

residents in Arkansas and the Southern Regional Education Board (SREB) states, with the exception of 

Delaware, Louisiana, and Mississippi. Standard errors are reported below all coefficients except where 

indicated. The numbers in parentheses come from regressions using robust standard errors; those in brackets 

come from regressions clustering standard errors by state. ***, **, and * denote significance at 1%, 5%, and 

10%, respectively. All regressions include the following controls: year of birth and state fixed effects, state 

unemployment for males aged 25–54 by year, and a dummy for U.S. birth.  
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Table 2.5b: Triple Differences Estimates of the Effect of the AP Mandate on Student 

Outcomes by Gender and Race 

          

 
Attending 

college 

Ever attended 

college 

Number of 

schooling years 

High school 

completion Panel A: Non-Hispanic Black 

Female (1) (2) (3) (4) 

DD Estimate (Before = 2005/06)     

Arkansas*After2011 -0.0944 0.0530 0.0117 -0.0198 

 

(0.0737) (0.0749) (0.2103) (0.0419) 

 

[0.0091]*** [0.0117]*** [0.0560] [0.0199] 

Placebo (Before = 2000) 

    Arkansas*After2005 -0.0119 -0.0584 -0.0710 0.0225 

 

(0.0617) (0.0628) (0.1912) (0.0373) 

 

[0.0133] [0.0149]*** [0.0397]* [0.0095]** 

     Observations 31,773 30,593 31,584 31,773 

R-squared 0.02 0.02 0.02 0.02 

     DDD Estimate -0.0825 0.1114 0.0827 -0.0423 

(p-value) (0.509) (0.380) (0.825) (0.551) 

(p-value) [0.000]*** [0.000]*** [0.336] [0.141] 

     

 
Attending 

college 

Ever attended 

college 

Number of 

schooling years 

High school 

completion Panel B: Non-Hispanic Black 

Male (1) (2) (3) (4) 

DD Estimate (Before = 2005/06) 

  Arkansas*After2011 0.0068 -0.0203 -0.1661 0.0920 

 

(0.0723) (0.0735) (0.1992) (0.0591) 

 

[0.0081] [0.0137] [0.0544]*** [0.0183]*** 

     Placebo (Before = 2000) 0.0499 0.0362 0.0890 -0.0327 

Arkansas*After2005 (0.0579) (0.0616) (0.1723) (0.0585) 

 

[0.0096]*** [0.0107]*** [0.0407]** [0.0118]** 

     Observations 30,848 29,173 30,000 30,848 

R-squared 0.02 0.02 0.02 0.03 

     DDD Estimate -0.0431 -0.0566 -0.2551 0.1247 

(p-value) (0.719) (0.648) (0.447) (0.257) 

(p-value) [0.014]** [0.019]** [0.003]*** [0.000]*** 

 

 

Bibliography 

 

Notes: Includes the 2000 (5%), 2005/06 (1%), and 2011/12 (1%) ACS samples restricted to 19–21 year old 

residents in Arkansas and the Southern Regional Education Board (SREB) states, with the exception of 

Delaware, Louisiana, and Mississippi. Standard errors are reported below all coefficients except where 

indicated. The numbers in parentheses come from regressions using robust standard errors; those in brackets 

come from regressions clustering standard errors by state. ***, **, and * denote significance at 1%, 5%, and 

10%, respectively. All regressions include the following controls: year of birth and state fixed effects, state 

unemployment for males aged 25–54 by year, and a dummy for U.S. birth.  
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