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ABSTRACT 

Given the importance of public education in the U.S. and claims that it has the potential 

to equal the playing field for all citizens, it is critical to understand what state-level 

reforms may be contributing to greater academic successes and which need to be 

changed in order to address the pressing concern of education in America. States have 

approached stagnating high school completion rates and lackluster college readiness 

in a myriad of ways: requiring that a high school exit exam be passed in order to 

demonstrate proficiency, allowing charter schools to open and create �competition� for 

public schools, providing pre-kindergarten education, increasing mathematics course 

requirements, raising the compulsory education age, requiring all students to take the 

ACT, and adjusting per pupil expenditures, to name a few. Predicated on the theory 

that raising expectations will raise the level of achievement for all students, this study 

examines the effects of the aforementioned state-level education policies on high 

school completion rates and on student participation levels in the SAT, ACT, and AP 

tests. Using state-level data from a variety of U.S. government agencies, education 

testing organizations, and education non-profit research organizations to construct a 

panel data set for the 1997-2006 high school graduating cohorts, this study finds that 

the existence of a high school exit exam requirement has a significantly negative effect 
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on the outcomes of interest. The requirement that all students take the ACT, pre-

kindergarten participation, and per pupil expenditures all contribute to higher secondary 

school completion rates and participation levels in the SAT, ACT, and AP tests.  
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INTRODUCTION AND BACKGROUND 

 
State high school requirements have changed in varying degrees since the 

1983 release of the National Commission on Excellence in Education�s report, A Nation 

at Risk, that sounded an alarm bell that U.S. students were losing intellectual ground to 

the rest of the world and that the K-12 education system was in need of reform. 

Employers and college professors have echoed similar concerns regarding the under 

preparedness of high school graduates for the next phase of their lives. Former high 

school students, too, admitted that they were not sufficiently challenged in high school, 

and would have been more motivated to take more difficult classes were teacher and 

school expectations higher. Too, over 80 percent of former students responded they 

would have worked harder had high schools demanded more of students, set higher 

academic standards, and raised the expectations of how much course work and 

studying would be necessary to earn a diploma (Achieve 2005). In other words, high 

schools need to push students to learn more. 

According to the National Center for Education Statistics, 61 percent of first-

time students attending a public 2-year institution and 25 percent of those attending a 

4-year institution completed at least one remedial course upon reaching college (NCES 

2004). Because such courses are typically not credit bearing, public colleges and 

universities spend scarce resources to subsidize coursework that has likely already 

been taught � or should have been taught - at the high school level. Students who 

enroll in remedial courses are less likely to persist in college, as the time to degree 

completion is lengthened and costs incurred increase when the credits are not 

applicable towards an associate�s or bachelor�s degree. Further, those who perform 
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well in high school, graduate with a diploma, and arrive at college only to be placed in 

remedial courses experience mixed signals and are frustrated and discouraged to find 

that they are not adequately prepared for college.  

These factors, along with a changing U.S. economy that can no longer provide 

sufficient income and job security for those without a high school diploma or little more 

than a high school education, have resulted in many states attempting to increase the 

rigor of their high school graduation requirements by mandating that students take a 

certain number of credits (whether elective or academic) before receiving a diploma. 

The average state course graduation requirement rose from 17.78 in 1983 to 19.88 in 

1990 but slowed thereafter, increasing by less than a third of a credit (to 20.20) by 

1996 (Lillard and DeCicca 2001). Some states require students to pass statewide exit 

exams to demonstrate proficiency. Course and examination requirement decisions 

previously left to local school districts are often set at the state level, in the hopes to 

pull along underperforming and under-expecting districts and schools and hold the K-

12 education system accountable for student results. Still other states have raised the 

age to which students must legally attend school. Most states have legalized charter 

schools in the hopes of providing parents a choice in where to send their children. The 

hope is that a �market� where traditional public schools and charter schools compete 

for students will increase education quality. Additionally, some states have placed a 

higher priority on pre-kindergarten for students. Many states have enacted a 

combination of these and other curriculum and policy changes in an effort to increase 

high school graduates� competitiveness and restore the meaning of high school 

diploma as a signal to the postsecondary and workplace communities that their high 
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school graduates are prepared to meet the real-world challenges after high school. 

The jury is out on who, if anyone, benefits from increasing graduation 

requirements. Many are concerned that students at the lower tail of the academic bell 

curve will be pushed into the real world without a diploma and will face a life of financial 

hardship, as those without a high school diploma earn far less than high school 

graduates. Some proponents of increasing high school requirements cite the policy as 

a way to increase the academic and financial access of traditionally marginalized 

populations to postsecondary opportunities and challenging coursework. They argue 

that without a policy that raises expectations for all and requires students to take higher 

level courses, the status quo will prevail, and low-income and high minority schools will 

continue to offer a lower percentage of their classes at the college preparatory level 

and further reinforce socioeconomic and racial achievement gaps (Betts, Reuben, and 

Danenberg 2000). 

This begs the question, is it better to have a high proportion of students 

graduating from high school at a low level of rigor with a piece of paper that says �high 

school graduate� but that signals little else? Or is it preferable to have a lower 

proportion of high school students graduate knowing that those who do have mastered 

rigorous content and are well prepared for career and postsecondary challenges? If 

employers perceive that the high school diploma is no longer meaningful, the high 

school diploma signals nothing more than an ability to make it to school on a semi-

regular basis and clear low hurdles. Postsecondary institutions are able to rely on 

standardized test scores and other measures to assess readiness. A high school 

diploma is most critical to those for whom it represents the highest level of education 
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they will attain and seek immediate entry into the workforce. Is this a zero sum game or 

can all students truly achieve more if more is asked of them? 

If changes in state high school graduation requirement policies are hurting rates 

of graduation from high school, nor are they increasing participation rates on ACT, 

SAT, and AP tests (traditional proxies for both readiness and aspiration for 

postsecondary education), then it is critical that we consider whether these changes 

are warranted and whether a different policy prescription would be better suited to 

improve graduation rates, student achievement, and student engagement and 

motivation to challenge themselves. 

 

REVIEW OF LITERATURE  

 
State-level policy changes as a means to increase graduation rates 

It is logical to presume that increasing the minimum requirements for a high 

school diploma will affect some groups more than others. Those at the upper end of 

the achievement continuum will take rigorous classes to gain entry into postsecondary 

education regardless of a state requirement that mandates they do so. The importance 

of course taking for these students is reinforced at home. However, for students at the 

academic margins where three years of math would not be taken were it not for the 

state requirement, this raises the question, are traditionally lower-achieving students 

choosing to leave high school rather than comply with the raised state requirements? 

Using the restricted version of the NELS 1988 longitudinal dataset (which 

includes state of residence), Bishop and Mane (2004) merged state policies and 

characteristics into a student-level dataset and examined both the state required 
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number of academic courses as well as the total number of credits required for a 

diploma (after finding the two variables to be weakly correlated (.22) and thus likely to 

have different effects on graduation rates). The study found that students in states with 

higher elective and non-academic course graduation requirements were not more likely 

to drop out of high school. However, low SES students were significantly more likely to 

get their diploma late and not get a GED. Of note, the analysis is limited to the cohort 

of students graduating in one year and may not be generalizable to other years.  

Lillard and DeCicca (2001) found that individuals are more likely to drop out of 

high school in states with higher course graduation requirements. Their analysis of 

individual-level data from the early 1980s, aggregate U.S. Census data on dropout 

rates, and aggregate data on high school completion rates concluded that course 

requirements have the biggest predicted effect on students from families who are poor, 

Black or Hispanic, and whose parents dropped out of high school. Dee (2002) found 

similar results using the 1990 Public Use Micro-data Sample; higher graduation 

requirements were associated with higher frequencies of more academic course 

taking, but were also associated with lower graduation rates, in particular for Blacks. 

High school exit exams have been added as a high school graduation 

requirement in an effort to ensure students have mastered high school level 

proficiencies and signal to colleges and employers that students are prepared for life 

and work after high school. However, they have not been universally adopted by 

states, nor are they adopted at random. States with higher percentages of Blacks and 

Hispanics are more likely to have high school graduation exams. The same is true for 

states with the highest levels of poverty (Amrein and Berliner 2002). Marchant and 



6

 

Paulson (2005) found that states with a high school exit exam in place had an average 

graduation rate for the class of 2002 eight percent lower than that of states without an 

exit exam. The percent of minorities, students eligible for free and reduced price lunch, 

and students classified as special education were controlled for at the state level. Of 

note, the percent of students with IEPs was positively associated with graduation rates, 

raising the question of whether these students are exempted from exit exam 

requirements and still eligible to receive a standard diploma. One study estimated that 

during the 1990s, only 80 percent of high school students eligible to take Florida�s exit 

examination did so (Warren and Jenkins 2005). 

Warren and Jenkins (2005) used Current Population Survey data and found no 

evidence that high school exit exams were more or less likely to predict a student�s 

dropping out from high school (when those who leave school and obtain a GED 

certificate are classified as high school graduates). Further, their findings indicated that 

racial/ethnic and socioeconomic inequalities are not increased with the advent of a high 

school exit exam. Even when a second analysis was run that categorized GED 

recipients as dropouts, these results remained unchanged. Later research by Warren, 

Jenkins, and Kulick (2006) using a new measure of high school completion, the 

Estimated Completion Rate (ECR), accounts for student migration, changes over time 

in the size of incoming cohorts, mortality, and grade retention and finds contradictory 

results. They found that high school exit exams are associated with lower completion 

rates and that states with higher minority and lower-income populations had a stronger 

relationship with the incidence of lower completion rates. 

In another state-level reform, many states have raised their compulsory 
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education age from 16 to 17 or 18 in an effort to improve graduation rates, contending 

that a compulsory legal education age of 16 is one less hurdle for a potential high 

school drop out to clear. Yet research on states before and after increases in 

compulsory age found that high school completion rates were not increased nor 

dropout rates reduced (Avery 2002). 

 
State-level policy changes as a means to increase achievement and aspirations 

One of the inherent difficulties in measuring the impact of state education policy 

changes lay in deciding what the best metric of the policy's impact on student 

achievement is: grade point average, state standardized tests, AP test results, SAT, or 

ACT results? The research is mixed and inconclusive, mostly due to selection biases 

inherent in those who self select into college admissions standardized tests and a lack 

of alignment of state standardized tests with high school course content.  

Justifying the use of SAT performance to measure the effects of state policies, 

Musoba (2005) writes, "if the majority of the current generation will need some college 

education, and the bachelor�s degree is considered necessary for access to the middle 

class, then preparing students for college is an appropriate standard against which K-

12 education policy should be measured� (12).  

One method purported to increase achievement is through challenging students 

through more rigorous coursework. Chaney, Burgdorf, and Atash (1997) used 1990 

High School Transcript Data and NAEP data to compare the course taking of students 

who took only the minimum requirements for graduation in �high requirement schools� 

to those in schools without the increased requirement. The last year of mathematics or 

science course credit was found to have the effect of advancing students in level (as 
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measured by NAEP results). Academically marginal students still benefited from 

additional coursework. For students taking only the minimum requirements in 

mathematics, students in high-requirement schools were more likely than those in 

other schools to take geometry (0.276) and algebra II (0.264). The study found no 

relationship between graduation requirements and course taking for students who took 

more than the minimum course requirements.  

Many are concerned that increasing graduation course requirements will 

disengage students that are achieving at below average levels. Yet Chaney, Burgdorf, 

and Atash (1997) found that students performed at least as well on NAEP tests even if 

they first failed a more advanced course (as long as they ultimately advanced) than if 

they never failed. Raising high school course requirements is one way to force 

students to challenge themselves.  

Using a sample of 1992 high school graduates from the NELS 1988 data, 

Teitelbaum�s 2001 study found that while a three-course minimum math and science 

requirement had a positive effect on the number of math and science courses students 

took, student test scores gains from grades 8th to 12th grade on NAEP did not vary by 

high school graduation requirement policy. Conversely, Chaney, Burgdorf, and Atash 

(1997) found that students in high requirement schools performed better on NAEP 

tests than those in schools without said requirements. 

Amrein and Berliner (2002) found that students did not participate in the SAT 

testing program at greater rates after high-stakes high school graduation exams were 

implemented; rates fell in 61 percent of states with high school graduation exams. ACT 

participation rates fared slightly better, increasing in 50 percent of the states with high 
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school graduation exams. There was no increase in the percent of students who 

participated in AP tests for the years examined. 

Despite the substantial level of research on the effects of high school exit 

examinations and graduation course requirements on high school completion rates, 

few studies examine these factors utilizing Warren�s Estimated Completion Rate 

(ECR), available as of 2006, which has been shown to substantively alter research 

findings after adjusting for state migration rates and retention rates, which I will employ. 

This study will serve as an update the findings of an earlier study (Warren, Jenkins, 

and Kulick 2006) using Warren�s ECR (which used 2002 data). Using participation 

rates in SAT, ACT, and AP tests as my outcome variables, I intend to examine the 

effects of state policy variables on the rates of participation on these aforementioned 

tests as proxies for academic motivation and interest in postsecondary education. Too, 

other policy variables of interest have changed since 2002, including 10 new states 

administering a high school exit exam, more states requiring more math credits for high 

school graduation, higher rates of pre-kindergarten and charter school availability, and 

the advent of more robust data systems that capture the most accurate data on record.  
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CONCEPTUAL FRAMEWORK AND HYPOTHESES 

In considering the effect of state education policies on high school completion rates 

and participation in SAT, ACT, and AP tests, there are many other factors that must be 

considered in attempting to explain why a state might have higher rates of high school 

graduation or aspirations for postsecondary education.  

 

 Research Question #1 

  What are the effects of state-level policies (higher math graduation credit 

requirements, requiring that students pass a high school exit examination, raising the 

compulsory education age, allowing charter schools, higher rates of pre-kindergarten 

participation, requiring all students to take the ACT) on high school graduation rates? 

  Hypothesis 1: It is not clear how increasing math requirements will affect overall 

high school graduation rates. If more students are forced to take more rigorous 

courses, perhaps they will become discouraged and drop out of high school. 

Alternatively, students who were formerly disengaged and not challenged by high 

school courses may find themselves more motivated to complete these courses and 

thus complete high school. I believe states that require students to pass a high school 

exit examination will have higher rates of high school completion. Effects on high 

school completion may depend on the level of difficulty of the exam, the number of 

times students may retest, and whether it presents a true hurdle for students. States 

with higher compulsory education ages should have higher levels of high school 

completion, though many states permit students to opt out of high school with parental 

consent before the compulsory age is reached. I expect the presence of charter 
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schools would have a positive relationship with graduation rates, though charter school 

caps and other restrictions on growth may limit the positive effects. States with higher 

levels of pre-k participation should be associated with higher levels of high school 

completion. Finally, states that require all students to take the ACT should see higher 

rates of completion if the requirement is supplemented by prep courses and exposure 

to an environment that encourages thinking about postsecondary education. 

Research Question #2 

  What are the effects of state-level policies (higher math graduation credit 

requirements, requiring that students pass a high school exit examination, raising the 

compulsory education age, allowing charter schools, higher rates of pre-kindergarten 

participation) on participation in SAT/ACT/AP tests? 

  Hypothesis 2: Raising graduation requirements, requiring passage of a high 

school exit exam, raising the compulsory education age, the incidence of charter 

schools, and higher participation levels in pre-kindergarten programs are associated 

with an increase in participation rates in the SAT, ACT, and AP tests. Increasing 

course requirements will get more students to where they are prepared for higher-level 

courses and college; the number of students participating in SAT, ACT, and AP 

courses should increase with more rigorous requirements. The longer students are 

legally required to stay in school, the greater the opportunity to reach them. The 

opportunity to attend a charter school will be associated with higher rates of 

participation in SAT, ACT, and AP tests, as they are most typically formed as a 

reaction to a perceived deficiency in what the public school system can provide. 

Widespread participation in pre-kindergarten programs should be associated with 
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greater participation in these tests; more years of education should increase student 

college aspirations. States where students are required to take the ACT should see 

higher rates of participation; expectations for postsecondary education are clearer. 

Figure 1: Conceptual Model 

 

 

 

DATA AND METHODS 

Data Source 

 This paper focuses on the relationship between state-level characteristics and 

high school completion rates, ACT and SAT participation rates, and participation levels 

in the AP test. The population of interest is public high school students in the U.S. 

expecting to graduate between the years 1997-2006. I have constructed a panel data 

set for the 50 U.S. states and the District of Columbia across ten years, yielding 510 

total observations. A panel data set, or longitudinal data, allows for examination of 

cross-sectional and temporal effects; use of a fixed effects model allows for 

examination of how these group and time effects affect the intercept. I will use a fixed 

effects model to determine whether the proportion of students who complete high 

school is associated with the changing nature of state-level policy variables: increasing 

math credit requirements for high school graduation, withholding a diploma if high 

school exit exam is not passed, increasing compulsory education age, legalizing 

charter schools, whether a state has high rates of participation in pre-kindergarten 

programs, and whether a state requires all students to take the ACT before graduating.  

Higher levels of high 
school completion and 
participation in college-

level testing 

Higher school 
expectations 

 

Higher-level 
course work 

 

Higher self 
expectations 
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 Use of a panel model allows for control of state-specific, time invariant 

characteristics through the use of fixed effects. For each research question, I will be 

including state fixed effects and year effects in the model to adjust implicitly for fixed 

state-level (or nationwide annual) differences for variables. Too, I will be controlling for 

state economic and demographic variables (see Figure 2 below). The fixed effects 

model controls for omitted variables that differ between states but that do not change 

over time. The fixed effects for state and year account for both observed and 

unobserved variables that vary by state or by time (but not for, say, the policy variables 

that vary by both state and time). Both random and fixed effects will be presented as a 

sensitivity analysis and to compare the magnitude and significance of coefficients.  

Figure 2: Variables of Interest 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

  

 

Outcomes 
 

HS completion rates 
 

SAT/ACT participation rates 
 

AP participation rates 

State Demographic and 
Economic Factors 
! Race/ethnicity composition 
! % LEP/ELL students 
! % special education students 
! Average unemployment rate 
! % low income students (FRPL) 
! Average cost of 2-year college 
! Average cost of 4-year college 
! Median income of 4-person family 

State-level Policies 
! Math credit requirements for HS 
! Withhold diploma if HSEE not 

passed 
! Compulsory education age 
! Charter schools legal 
! Pre-K participation rate 
! ACT required by state 
! Per Pupil unadjusted spending 

Year Effects 
!  1997-2006 
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The results for the effects of state policy variables on high school completion rate will 

depend greatly on how �high school completion� is defined and calculated. I have 

chosen to employ Warren�s Estimated Completion Rate (ECR), which differs from an 

enrollment-based graduation rate estimate or a basic completion rate (where the ratio 

of regular high school diploma recipients in a given year is divided by the number of 

students enrolled four years earlier), Greene�s approach (which adjusts the enrollment-

based graduation rate estimate denominator for high levels of retention that occur in 

grade nine by averaging 8th, 9th, and 10th grade enrollments and the numerator for 

percent changes in total high school enrollment to account for overall changes in 

school population), or the Average Freshman Graduation Rate (AFGR), which has 

been used by NCES and computed by dividing the number of regular high school 

diploma recipients by the �smoothed� 9th grade enrollment (averaging 8th, 9th, and 10th 

grade enrollments) because of the adjustment to both state migration and retention. 

Other possible calculation methods also exist and appear in previous studies of high 

school graduation rates. 

  As there is no one source of data for the variables in my model, I have compiled 

state-level data from a variety of U.S. government agencies, education testing 

organizations and education non-profit research organizations, which are listed in the 

table below: 
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Table 1: Data Sources 
 

Source Variables of Interest (measured at state 
level) 

 
ACT ACT participation rate 
 
Bureau of Labor Statistics 

 
Average unemployment rate 

 
Center on Education Policy 

 
State high school exit exam policies 

 
College Board 

 
SAT participation rate; AP participation rate 

 
Council of Chief State School Officers, 
State Education Assessment Center 

 
Number of math units required for 
graduation; compulsory education age 

 
EdCounts Database (EdWeek) 

 
Charter school laws by state 

IDEA.org 

 
Proportion of students served under IDEA 
Part B (based on the total enrollment in 
public schools pre-k-12th grade) 

 
U.S. Bureau of the Census  

 
Population estimates by single age; state 
median income for 4-person family (in 
thousands of dollars) 

 
USDA 

 
Proportion of students approved for free 
and reduced price lunch 

 
U.S. Department of Education, NCES, 
Common Core of Data �Public 
Elementary/Secondary School Universe 
Surveys� Public school enrollment numbers 
 
U.S. Department of Education, NCES, 
Common Core of Data �National Public 
Education Financial Survey (State Fiscal)� 

 
Per pupil student expenditures (in 
thousands of dollars) 

 
U.S. Department of Education, NCES, 
Common Core of Data �State Nonfiscal 
Survey of Public Elementary/Secondary 
Education� 

 
Race/ethnicity data; LEP/ELL data; number 
of high school completers; pre-K 
participation for the 1997-2006 graduating 
cohorts 

 
U.S. Department of Education, NCES, 
Integrated Postsecondary Education Data 
System �Fall Enrollment� and �Institutional 
Characteristics� surveys 

 
Average cost of two and four-year public 
postsecondary institutions (in thousands of 
dollars) 
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Regression Models 

In order to examine the relationship between state education policies and high 

school completion rates and participation rates in ACT, SAT, and AP tests, this study 

uses the following OLS regression models: 

Model 1: Est. HS Completion Rate = β0 + β1*(State-Level Policy Variables) + 

β2*(State-Level Demographic/Economic Variables) + β3*(Year Effects (1997-

2006)) + Error 

Model 2: ACT+SAT Participation Rate = β0 + β1*(State-Level Policy 

Variables) + β2*(State-Level Demographic/Economic Variables) + β3*(Year 

Effects (1997-2006)) + Error 

Model 3: AP Participation Rate = β0 + β1*(State-Level Policy Variables) + 

β2*(State-Level Demographic/Economic Variables) + β3*(Year Effects (1997-

2006)) + Error 

Dependent Variables 

 Estimated Completion Rate. For the first model, the dependent variable, 

Estimated Completion Rate (ECR), is constructed in the following manner: 

  

        # high school completers in year X 
ECR    =   ___________________________________________________________ 

               (Estimated #of first time 9th graders Fall of Academic year X-3  * Migration Adjustment) 
 

 

The migration adjustment in the denominator is based on a comparison of the total 

population of 17 year olds � the modal age of 12th graders � in a state on July 1 of one 
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year to the total population of 13 year olds � the modal age of fall 8th graders in that 

state on July 1 four years earlier. These estimates are derived from the Census 

Bureau. To improve the reliability of these estimates, 3-year moving averages are 

calculated. Results of Model 1 without using a moving average are included in the 

Appendix. 

 ACT and SAT Participation Rate. In the second model, the dependent 

variable is the proportion of year X high school graduates taking the SAT by state plus 

the proportion of year X high school graduates by state taking the ACT multiplied by 

the Estimated Completion Rate (ECR).  Geography is the main determinant of why a 

student elects to take either the ACT or SAT. For instance, those in the Northeast 

predominantly take the SAT; over 80% of graduates in New York, Maine, Connecticut, 

and Massachusetts took the SAT in 2006 (only 17, 10, 10, and 12 percent respectively 

took the ACT). Conversely, in the South and Midwest, the ACT dominates; over 80% of 

graduates in Tennessee, Mississippi, North Dakota, and Louisiana took the ACT in 

2006, (while 15, 4, 4, and 6 percent took the SAT). While there is some overlap in 

states largely driven by college preferences, these data are not publicly available and 

as such the summed percentage exceeds the ratio of students taking either the SAT or 

ACT. For ease of interpretation, ACT and SAT participation rates have been 

standardized over the national average (0.535) across all years. 

 AP Participation Rate. The dependent variable in the third model is the total 

number of Advanced Placement (AP) test takers in a year X (both public and non-

public schools) divided by the denominator used in the ECR calculations (Estimated 

#of first time 9th graders Fall of Academic year X-3  * Migration Adjustment). It is important to 
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note that the ratio of total AP participation to the ECR denominator overstates the true 

ratio for public school students, as both private and public test-takers are included in 

the total. However, including state fixed and year effects in the model adjust implicitly 

for fixed state-level (or nationwide annual) differences in total enrollment relative to 

public school enrollment. For ease of interpretation, AP participation rates have been 

standardized over the national average (0.174) across all years. 

State Education Policy Characteristics 

High School Exit Exam. Whether a state has a high school exit exam is 

indicated by a binary variable for each of the ten graduating cohorts of interest (1997-

2006). In order for a state to receive a �1�, high school diplomas must be withheld if the 

high school exit exam is not passed. Importantly, the cohorts of interest must have to 

pass the test to graduate in order for a state to receive credit for having this policy in 

place.  

Charter schools permissible by law. This binary variable indicates whether 

charter schools are legal in a state as per the chartering authority established by the 

state legislature.  

Pre-K participation. The proportion of kindergarten enrollment that attended 

pre-kindergarten for high school cohorts 1997-2006. An additional missing indicator 

variable is included for years where states did not report this data. In this way, the 

sample size is not reduced, while simultaneously increasing the predictive power of the 

regressions. 

Total math credits required for a standard diploma. The number of math 

courses required for high school graduation varies amongst states; some states leave 
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the decision entirely up to the local district, other states detail the specific courses that 

must be completed and how many are required. 

Compulsory education age. This variable is the age at which a student is able 

to withdraw from school, but does not take into account waivers, which may lower the 

age with parental consent. Separate indicators are included for (a) compulsory 

attendance through age 17+ and (b) compulsory attendance through age 18. The 

indicator shows the effects of moving from (a) 16 to 17/18, and (b) from 16/17 to 18.   

ACT required by state. Some states require all students to take the ACT in 

order to graduate from high school, so it is important to control for these states in the 

model � particularly for the model where the ACT/SAT participation rate is the 

dependent variable. As such, an indicator for the ACT requirement is included.   

Per Pupil Spending ($). The unadjusted state per pupil expenditures, measured 

in thousands of dollars, is included as a continuous variable to account for differences 

in education spending.  

State Demographic and Economic Characteristics 

Race/ethnicity. Five categories are coded for race/ethnicity identify proportions 

of students in the public school system: American Indian/Alaskan, Asian Pacific, Black 

Non-Hispanic, Hispanic, or White.  

LEP/ELL. The total number of limited-English proficient/English-language 

learners as a proportion of total K-12 enrollment is a continuous variable. To preserve 

the number of observations and increase the predictive power of the regressions, an 

additional missing indicator variable is included for years where states did not report 

this data. 
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Special Education. The proportion of children served under the Individuals with 

Disabilities Education Act, Part B. This proportion is based on the total enrollment in 

public schools, pre-kindergarten through twelfth grade. 

Average Unemployment. The proportion of a state�s labor force that is 

unemployed. The unemployment rate is assigned for the year prior to the expected 

year of graduation (e.g., 2005 if graduation is expected in calendar year 2006). 

Free/Reduced Price Lunch. The approval rates for free and reduced-price 

school lunch by state for students below 185 percent of the poverty level.  

2-Year College Tuition. Average public two-year college tuition and fees, 

measured in thousands of dollars. To preserve the number of observations and 

increase the predictive power of the regressions, an additional missing indicator 

variable is included for years where states did not report this data. 

4-Year College Tuition, Room, & Board. Average public four-year college tuition 

and fees measured in thousands of dollars. To preserve the number of observations 

and increase the predictive power of the regressions, an additional missing indicator 

variable is included for years where states did not report this data. 

Median Income. A continuous variable is included for the average median 

income for 4-person family (in thousands of dollars). 

Year Effects 

 Year Effects. When available, data are included for each of the fifty states and 

Washington, D.C. across ten years (1997-2006).  For purposes of table presentations, 

1997 is the baseline category. 
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RESULTS 

Descriptive Statistics 

 Complete data were available for nearly all state policy variables (except pre-k 

participation) and all state demographic and economic variables (except student 

population classified as LEP/ELL and two- and four-year public college cost variables).   

Across the ten-year time period of interest, the Model 1 dependent variable, 

high school completion rate, ranged from 45 to 82%, with an average of 66%. ACT and 

SAT participation rates ranged from 2 to 100% and 4 to 92%, respectively. When the 

two measures were combined, the participation rate averaged 81%. For purposes of 

the Model 2 dependent variable, I multiplied the ACT/SAT measure by the ECR; the 

mean participation rate was 54%. The range was 30 to 91%. The dependent variable in 

Model 3, AP participation, averaged 17% and ranged from 4 to 49%. 

With regards to the state policy covariates over the 10-year time span, 58% of 

states required students reach the age of 16 before legally deciding to leave high 

school. Nearly 15% of states set their age minimum at 17, while 27% required students 

be 18 before exiting the school system. Charter schools were legal in approximately 

72% of the observations. High school exit exams were required in 28% of states. Most 

states (42%) required 2 math credits for a standard diploma, another 40% required 3 

credits, and 13% of states left the decision up to local school districts to decide. Only 

2% of states required students to take the ACT test prior to graduation. The proportion 

of kindergarten students who attended pre-k varied greatly across the reporting 

observations. On average, 10% of kindergarten students attended pre-k, but in some 

states the participation was as high as 69%. Finally, per pupil expenditures differed 
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greatly from a minimum of $3,783 to a maximum of $14,954, with average state 

expenditures at $7,497. 

State demographic and economic variable descriptive statistics are also 

included in the table below. 

Table 2: Descriptive statistics for variables included in analysis 

 

Dependent Variables N Mean SD Min Max 
Estimated High School Completion Rate (ECR) 510 0.661 0.075 0.446 0.815 
      
ECR without using moving average 510 0.661 0.074 0.471 0.815 
      
Proportion Taking ACT 510 0.430 0.291 0.020 1.000 
      
Proportion Taking SAT 510 0.381 0.284 0.040 0.920 
      
Proportion Taking ACT or SAT*ECR 510 0.535 0.086   0.303    0.913 
      
Proportion Taking ACT or SAT 510 0.812 0.108 0.500 1.270 
      
Number of Students taking AP Tests relative to ECR 
denominator (first time 9th graders*migration 
adjustment) 

510 0.174 0.089 0.036 0.489 
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State Policy Variables Frequency (n=510) Percent 
Compulsory Education Age   
     16 298 58.43 
     17 75 14.71 
     18 137 26.86 
   
Charter Schools Legal in State   
     No 145 28.43 
     Yes 365 71.57 
   
High Stakes Exit Exam In Place   
     No 367 71.96 
     Yes 143 28.04 
   
Math Credits Required for Standard Diploma    
     2 214 41.96 
     2.5 10   1.96 
     3 205 40.20 
     4 13   2.55 
     Local Control Decision 68 13.33 
   
ACT Required for All Students 7   1.37 
   
 N Mean SD Min Max 
Pre-K Participation 336 0.098 0.111 0.000  0.690 
      
Per Pupil Unadjusted Spending ($1,000) 510 7.497 1.972 3.783 14.954 
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Regression Analysis  
 

In order to capture the relationship between estimated high school completion 

rates (ECRs), ACT/SAT participation, and AP test participation with key state education 

policy variables, three separate fixed and random effects models are presented, each 

of which controls for numerous state-level demographic and economic characteristics 

and year effects between 1997-2006. The Hausman test results suggest that the fixed 

effects model is more appropriate for the ACT/SAT participation and AP test 

participation models (Models 2 and 3), though the results are not conclusive for the 

estimated completion rate model (Model 1). Regardless, comparing the fixed and 

random effects coefficients in Model 1, we see that the estimates are virtually identical. 

For purposes of this analysis, only the fixed effects results are discussed. 

State Demographic and Economic Variables N Mean SD Min Max 
Proportion Receiving Special Education 510 0.138    0.020      0.085       0.206 
      
Average Unemployment 510 0.048    0.012      0.023       0.085 
      
Proportion Free/Reduced Price Lunch 510 0.392    0.110      0.162       0.837 
      
Proportion LEP/ELL 344 0.058 0.053     0.000       0.252 
      
Four-Year College Tuition, Room, & Board ($1,000) 498 9.122    2.356 5.079  17.708 
      
Two-Year College Tuition ($1,000) 500 1.856 0.756    0.315 5.720 
      
Median Income For 4-Person Families ($1,000) 510    59.750   10.080    36.828    92.205 
      
Race/ethnicity       
      Proportion American Indian/Alaskan 510 0.024    0.048     0.000       0.266 
      Proportion Asian Pacific 510 0.039    0.098      0.003      0.728 
      Proportion Black Non-Hispanic 510 0.157    0.164      0.005      0.873 
      Proportion Hispanic 510 0.097    0.115      0.004       0.540 
      Proportion White 510 0.681    0.196      0.040       0.978 
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Model 1 indicates that states who award diplomas contingent upon the passing 

of a high school exit exam are associated with an approximately two percent lower 

estimated completion rates as compared to states without such a policy in place 

(p<0.001), all else equal (See Table 3 below). States requiring the ACT are associated 

with 1.7% higher ECRs than those without such a policy (p=0.098). None of the other 

state education policy variables nor any of the race/ethnicity variables were statistically 

significant at conventional levels (p<0.10). Holding all else equal, the factors that have 

a positive statistically significant influence on high school completion are higher 

average unemployment rates and higher four-year postsecondary education costs. The 

only factor with a negative statistically significant influence on high school completion 

rate is the proportion of students receiving special education. The R-squared for Model 

1 is moderately strong at 0.511; 51% of the variation in ECR is explained by the 

variables in the model. 
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Table 3: State Policy Effects on Estimated High School Completion Rate 
  Fixed Effects  Random Effects 
Variable b SE p-value  b SE p-value 
State-Level Policy Characteristics        

High Stakes Exit Exam -0.019 0.005 0.000  -0.019 0.004 0.000 
Charter Schools Legal  -0.002 0.004 0.723  0.000 0.004 0.973 
Pre-K participation -0.005 0.021 0.811  0.001 0.020 0.975 
Pre-K participation Missing -0.001 0.004 0.838  -0.001 0.004 0.766 
Math Credits Req. for Std Diploma 0.000 0.000 0.721  0.000 0.000 0.195 
Compulsory Education Age (17 or 18) -0.001 0.008 0.882  -0.005 0.007 0.474 
Compulsory Education Age (18) 0.006 0.009 0.477  0.014 0.008 0.106 
ACT Required by State 0.017 0.010 0.098  0.019 0.010 0.058 
Per Pupil Unadjusted Spending ($1,000) -0.003 0.003 0.324  -0.003 0.003 0.183 
        

State-Level Demographic and Economic Characteristics      
Race/ethnicity (white)        

      American Indian/Alaskan 0.196 0.281 0.487  -0.124 0.115 0.281 
      Asian Pacific -0.186 0.413 0.653  -0.156 0.058 0.008 
      Black Non-Hispanic -0.333 0.244 0.173  -0.331 0.050 0.000 
      Hispanic -0.152 0.124 0.222  -0.169 0.053 0.002 

LEP/ELL 0.028 0.046 0.542  0.026 0.042 0.537 
LEP/ELL Missing -0.001 0.004 0.870  -0.001 0.004 0.796 
Special Education -0.393 0.166 0.019  -0.321 0.152 0.035 
Average Unemployment 0.365 0.189 0.055  0.235 0.185 0.204 
Free/Reduced Price Lunch 0.020 0.043 0.641  -0.014 0.040 0.729 
2-Year Coll. Tuition ($1,000) -0.001 0.005 0.821  0.000 0.005 0.926 
2-Year Coll. Tuition Missing dropped dropped dropped  0.117 0.056 0.035 
4-Year Coll. Tuition, Rm, & Bd  ($1,000) 0.007 0.002 0.002  0.007 0.002 0.001 
4-Year Coll. Tuition, Rm, & Bd Missing 0.013 0.026 0.625  0.016 0.021 0.448 
Median Income for 4-Person Family       
($1,000) 0.000 0.000 0.900  0.000 0.000 0.509 

        
Year Effects (1997)        

1998 -0.008 0.004 0.064  -0.010 0.004 0.024 
1999 0.004 0.006 0.522  0.000 0.006 0.982 
2000 0.011 0.008 0.155  0.006 0.007 0.411 
2001 0.013 0.009 0.135  0.007 0.008 0.337 
2002 0.031 0.010 0.002  0.026 0.009 0.002 
2003 0.026 0.011 0.019  0.022 0.009 0.014 
2004 0.038 0.013 0.003  0.035 0.010 0.001 
2005 0.032 0.015 0.033  0.028 0.012 0.021 
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Table 3: State Policy Effects on Estimated High School Completion Rate 
  Fixed Effects  Random Effects 
Variable b SE p-value  b SE p-value 

2006 0.047 0.017 0.006  0.043 0.013 0.001 
        

Constant 0.705 0.059 0.000  0.709 0.037 0.000 
        
Observations (510)        
Overall R-squared (fe) = 0.5109        
Overall R-squared (re) = 0.6361                
        
Hausman Test Prob > chi sq = 0.9733 (chi sq = 16.19)      
1Baseline group is states with a compulsory education age of 16 
2Baseline group is states with a compulsory education age of 16 or 17 

 

Model 2 indicates that states who award diplomas contingent upon the passing 

of a high school exit exam are associated with lower participation rates in ACT and 

SAT tests. Put another way, a person attending high school in a state without a high 

school exit exam is 3.0% more likely than the average state�s student participation rate 

to take the ACT or SAT as compared to a student in a state without such a policy in 

place (p=0.023), all else equal (See Table 4 below). Not surprisingly, states requiring 

the ACT are associated with 26.9% higher participation rates than those without such a 

policy (p<0.001). Higher per pupil expenditures were associated with higher rates of 

participation (p=0.002). None of the other state education policy variables were 

statistically significant. 

Holding all else equal, the factors that have a positive statistically significant 

influence on participation rates in ACT and SAT tests are higher average 

unemployment rates and higher two-year postsecondary education costs. The factors 

with a negative statistically significant influence on ACT and SAT participation rates are 
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increasing the proportion of blacks (relative to whites), proportion of LEP/ELL, and 

proportion of students receiving special education. The R-squared for Model 2 is 0.117, 

so less than 12% of the variation in ACT/SAT participation can be explained by the 

variables in the model. 

 

 

Table 4: State Policy Effects on ACT and SAT Participation 
  Fixed Effects   Random Effects 

Variable b SE p-value   b SE 
p-

value 
State-Level Policy Characteristics        

High Stakes Exit Exam -0.031 0.013 0.023  -0.025 0.013 0.053
Charter Schools Legal  -0.008 0.013 0.534  -0.009 0.013 0.469
Pre-K participation 0.042 0.062 0.503  0.120 0.060 0.046
Pre-K participation Missing 0.003 0.011 0.796  0.006 0.011 0.582
Math Credits Req. for Std Diploma 0.000 0.000 0.721  0.000 0.000 0.106
Compulsory Education Age (17 or 18) 0.032 0.024 0.188  0.021 0.021 0.320
Compulsory Education Age (18) -0.033 0.027 0.224  -0.012 0.024 0.611
ACT Required by State 0.269 0.030 0.000  0.300 0.030 0.000
Per Pupil Unadjusted Spending ($1,000) 0.028 0.009 0.002  0.027 0.007 0.000
        

State-Level Demographic and Economic Characteristics      
Race/ethnicity (white)        

      American Indian/Alaskan -0.607 0.834 0.467  -0.410 0.285 0.149
      Asian Pacific -0.699 1.224 0.568  -0.306 0.141 0.030
      Black Non-Hispanic -2.664 0.724 0.000  -0.281 0.127 0.026
      Hispanic 0.032 0.368 0.930  -0.155 0.136 0.254

LEP/ELL -0.240 0.135 0.077  -0.233 0.124 0.061
LEP/ELL Missing -0.002 0.013 0.882  0.000 0.013 0.992
Special Education -1.208 0.493 0.015  -1.067 0.438 0.015
Average Unemployment 1.223 0.561 0.030  0.880 0.548 0.109
Free/Reduced Price Lunch 0.009 0.129 0.943  0.008 0.118 0.946
2-Year Coll. Tuition ($1,000) 0.031 0.015 0.042  0.030 0.014 0.033
2-Year Coll. Tuition Missing dropped dropped dropped  0.018 0.138 0.896
4-Year Coll. Tuition, Rm, & Bd  ($1,000) 0.010 0.006 0.100  0.002 0.006 0.703
4-Year Coll. Tuition, Rm, & Bd Missing 0.039 0.078 0.621  -0.012 0.063 0.844
Median Income for 4-Person Family  
($1,000) -0.001 0.001 0.340  -0.001 0.001 0.391
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Table 4: State Policy Effects on ACT and SAT Participation 
  Fixed Effects   Random Effects 

Variable b SE p-value   b SE 
p-

value 
Year Effects (1997)        

1998 0.020 0.013 0.118  0.017 0.013 0.192
1999 0.037 0.018 0.045  0.032 0.017 0.065
2000 0.073 0.023 0.001  0.066 0.021 0.001
2001 0.063 0.026 0.016  0.057 0.023 0.012
2002 0.098 0.030 0.001  0.097 0.025 0.000
2003 0.086 0.033 0.009  0.089 0.026 0.001
2004 0.116 0.038 0.003  0.126 0.029 0.000
2005 0.099 0.044 0.026  0.111 0.034 0.001
2006 0.088 0.050 0.077  0.105 0.038 0.005
        

Constant 1.229 0.176 0.000  0.899 0.103 0.000
Observations (510)        
Overall R-squared (fe)= 0.1167        
Overall R-squared (re)= 0.5091               
        
Hausman Test Prob > chi sq = 0.0257 (chi sq = 45.60)      

1Baseline group is states with a compulsory education age of 16 
2Baseline group is states with a compulsory education age of 16 or 17 

 
 
 

Model 3 indicates that states that award diplomas contingent upon the passing 

of a high school exit exam are associated with lower participation rates in AP tests. Put 

another way, a person attending high school in a state without a high school exit exam 

is 7.6% more likely than the average state�s student participation rate to take an AP 

test as compared to a student in a state without such a policy in place (p=0.004), all 

else equal (See Table 5). Participating in pre-kindergarten is strongly associated with 

higher participation in AP test taking (p=0.000). Holding all else constant, none of the 

other state education policy variables were statistically significant. 

The covariates that have a positive statistically significant influence on 

participation rates in AP tests are the proportion of Asian-Pacific Islanders and 
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Hispanics (each relative to the baseline group, Whites), as well as median family 

income for a four-person family. The factors with a negative statistically significant 

influence on AP test taking participation rates are the proportion of LEP/ELL and the 

proportion of students receiving special education, along with two-year postsecondary 

education costs. R-squared is 0.070, so only 7% of the variation in AP test participation 

can be explained by the variables in the model. 

 

Table 5: State Policy Effects on AP Participation Rates 
  Fixed Effects  Random Effects 

Variable b SE p-value  b SE 
p-

value 
State-Level Policy Characteristics        

High Stakes Exit Exam -0.076 0.026 0.004  -0.065 0.026 0.012
Charter Schools Legal  0.032 0.026 0.214  0.037 0.026 0.153
Pre-K participation 0.528 0.122 0.000  0.563 0.120 0.000
Pre-K participation Missing 0.025 0.022 0.270  0.025 0.023 0.273
Math Credits Req. for Std Diploma 0.000 0.000 0.690  0.000 0.000 0.614
Compulsory Education Age (17 or 18) 0.012 0.048 0.806  0.001 0.046 0.978
Compulsory Education Age (18) -0.007 0.053 0.892  0.008 0.052 0.880
ACT Required by State 0.048 0.058 0.407  0.086 0.059 0.142
Per Pupil Unadjusted Spending ($1,000) 0.024 0.017 0.165  0.023 0.016 0.152
        

State-Level Demographic and Economic Characteristics       
Race/ethnicity (white)        

      American Indian/Alaskan 1.349 1.636 0.410  -0.967 0.920 0.293
      Asian Pacific 4.866 2.401 0.043  0.524 0.500 0.295
      Black Non-Hispanic -1.764 1.420 0.215  0.338 0.405 0.404
      Hispanic 3.329 0.722 0.000  1.549 0.412 0.000

LEP/ELL -0.534 0.266 0.045  -0.059 0.251 0.813
LEP/ELL Missing -0.030 0.025 0.235  -0.003 0.025 0.917
Special Education -2.181 0.967 0.025  -1.936 0.941 0.040
Average Unemployment -1.452 1.101 0.188  -1.966 1.108 0.076
Free/Reduced Price Lunch -0.036 0.253 0.887  -0.117 0.245 0.634
2-Year Coll. Tuition ($1,000) -0.127 0.030 0.000  -0.107 0.030 0.000
2-Year Coll. Tuition Missing dropped dropped dropped  0.591 0.466 0.204
4-Year Coll. Tuition, Rm, & Bd  ($1,000) 0.002 0.012 0.848  0.009 0.012 0.431
4-Year Coll. Tuition, Rm, & Bd Missing 0.068 0.153 0.660  0.005 0.128 0.972
Median Income for 4-Person Family  
($1,000) 0.006 0.003 0.029  0.008 0.003 0.005
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Table 5: State Policy Effects on AP Participation Rates 
  Fixed Effects  Random Effects 

Variable b SE p-value  b SE 
p-

value 
        
Year Effects (1997)        

1998 -0.017 0.025 0.495  -0.017 0.025 0.496 
1999 0.001 0.036 0.977  -0.003 0.036 0.940 
2000 0.029 0.044 0.519  0.024 0.043 0.566 
2001 0.061 0.051 0.240  0.059 0.048 0.220 
2002 0.129 0.059 0.029  0.135 0.054 0.012 
2003 0.208 0.064 0.001  0.221 0.058 0.000 
2004 0.312 0.075 0.000  0.327 0.066 0.000 
2005 0.332 0.087 0.000  0.341 0.077 0.000 
2006 0.454 0.098 0.000  0.470 0.086 0.000 

        
Constant 0.597 0.345 0.084  0.464 0.240 0.053 
Observations (510)        
Overall R-squared (fe)= 0.0701        
Overall R-squared (re)= 0.4895               
        
Hausman Test Prob > chi sq = 0.0054 (chi sq = 52.00)      
1Baseline group is states with a compulsory education age of 16 
2Baseline group is states with a compulsory education age of 16 or 17 

 
 

 
DISCUSSION AND POLICY IMPLICATIONS 

 This study investigated the relationship between state-level education policies 

and high school completion rates, ACT/SAT participation, and AP test participation. 

Across all three models, an inverse relationship exists between high school exit exams 

and the dependent variables of interest. Before the education community rushes to 

scrap these tests, however, we must understand additional effects of such policies - 

whether teachers feel pressure to narrow their focus to those students closest to 

�getting over the hurdle� and inadvertently ignore the highest and lowest achievers, 

whether the content of the curriculum is reduced to testable materials, how the tests 

differentially affects student subpopulations, etc. It is worth noting that consistent 
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across all three models, high school completion rates and ACT/SAT/AP test 

participation rates have increased over the past ten years, even after factoring in the 

declines associated with high school exit exams.  

Many of the state education policies included in this analysis are suggestive of 

the costs, rather than the benefits, of high school exit exams. In an ideal world, rates of 

first-time college going, college persistence to degree attainment, and remediation 

rates would have been controlled for, along with salary returns to those with a high 

school diploma (as compared to those who do not complete high school) and GED 

pursuit and attainment; these covariates would give better insight into the potential 

benefits of various education policies. One additional policy gaining in popularity is 

end-of-course tests, many of which are tied to higher-level, course-specific content. 

Certainly, if passage of a high school exit exam signals to employers additional 

qualifications of potential employees, the policy has additional benefits not captured in 

this model.   

An explanation for some of the findings may also lie in the limitations of this 

study. The choice of a fixed effects model controls for omitted variables that differ 

between states but that do not change over time. However, the fixed effects models 

cannot include variables that did not vary over time that may have otherwise been 

included had a different model been chosen. In a few instances, multicollinearity exists; 

these estimations may be less stable, exhibit higher standard errors, and fewer 

instances of statistically significant coefficients. The limited number of states (51) and 

years (10) restricts the available sample size. Additionally, the panel data set is 

constructed at the state level; as such, there are surely within-state differences in 
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school quality, teacher effectiveness, peer composition, family background, etc. that 

are not accounted for. It is possible that the results of the study are affected by the 

exclusion of these and other relevant covariates not included in the models. State and 

local education systems are continuing to build the infrastructure to enable student-

level data analysis, which will greatly expand and enrich research into policy effects.  

 If higher quality data were available, the dependent variables themselves could 

be constructed with greater precision. The Estimated Completion Rate would take into 

account the myriad of state exit codes (transferred, dropped out of school, dropped out 

but attained GED, etc.). However, there is little consistency across states in how exit 

codes are defined, making across-state comparisons nearly impossible. States tend to 

err on the side of classifying students as a �transfers out� when there is uncertainty 

about their status.  

Ideally, the ACT/SAT participation rate would adjust for the fact that some 

students take both tests. The AP test participation rate includes the total number of test 

takers in a given year and includes 10, 11th, and 12th graders. It would be more 

accurate if these numbers were mapped to the graduating cohort.  

Some of the key state policy variables could also be richer. Too, control 

variables could be better estimated. High school exit exams within states could be 

further categorized by the level of difficulty of the test, opportunities to retest, whether 

additional supports exist for those having difficulty passing the test, whether special 

education students have special accommodations or can obtain a standard diploma 

without passing the test, etc. The math credits required for graduation could be 

measured better as a reflection of the content of courses. Requiring students to pass 
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three courses is quite different from a requirement that the course equivalent of 

Algebra II and beyond be passed. Finally, compulsory education age may be set at one 

age but easily circumvented with a parental waiver or special permission. Richer 

measures of these variables were outside the scope of this study but would expand the 

evidence base if included in future research. 

 

CONCLUSION 

In era when a high school education is increasingly important for individual and 

national well-being, it is critical to understand what state-level reforms can contribute to 

better high school graduation rates, higher student achievement, and greater student 

aspirations to continue their education beyond high school. Careful analysis of the 

available state-level data on student achievement is necessary to understand 

differences across and between state education systems and trends. At the very least, 

policymakers need to be cognizant that a policy is doing more harm than good, or that 

one that may be disproportionately affecting certain subpopulations of students. 

Additional exploration may indicate that there are more effective ways of raising high 

school completion rates and participation levels in the SAT, ACT, and AP tests while 

restoring the meaning of the high school diploma as an indication that graduates are 

prepared for college and career-ready work.  
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APPENDIX 

Table A: State Policy Effects on High School Completion Rate Without a Moving 
Average 
  Fixed Effects   Random Effects 

Variable b SE p-value   b SE 
p-

value 
State-Level Policy Characteristics        

High Stakes Exit Exam -0.018 0.004 0.000  -0.018 0.004 0.000 
Charter Schools Legal  -0.002 0.004 0.717  0.000 0.004 0.917 
Pre-K participation -0.007 0.021 0.738  -0.003 0.020 0.877 
Pre-K participation Missing -0.001 0.004 0.801  -0.001 0.004 0.707 
Math Credits Req. for Std Diploma 0.000 0.000 0.689  0.000 0.000 0.180 
Compulsory Education Age (17 or 18) 0.000 0.008 0.968  -0.004 0.007 0.562 
Compulsory Education Age (18) 0.002 0.009 0.782  0.010 0.008 0.222 
ACT Required by State 0.017 0.010 0.088  0.019 0.010 0.056 
Per Pupil Unadjusted Spending ($1,000) -0.003 0.003 0.342  -0.003 0.003 0.193 
        

State-Level Demographic and Economic Characteristics      
Race/ethnicity (white)        

      American Indian/Alaskan 0.208 0.278 0.456  -0.127 0.116 0.270 
      Asian Pacific -0.223 0.408 0.585  -0.155 0.059 0.008 
      Black Non-Hispanic -0.251 0.241 0.298  -0.335 0.050 0.000 
      Hispanic -0.179 0.123 0.145  -0.175 0.053 0.001 

LEP/ELL 0.041 0.045 0.362  0.034 0.041 0.407 
LEP/ELL Missing -0.002 0.004 0.709  -0.002 0.004 0.597 
Special Education -0.423 0.164 0.010  -0.342 0.151 0.024 
Average Unemployment 0.422 0.187 0.025  0.289 0.183 0.114 
Free/Reduced Price Lunch 0.028 0.043 0.510  -0.010 0.040 0.794 
2-Year Coll. Tuition ($1,000) -0.002 0.005 0.757  0.000 0.005 0.925 
2-Year Coll. Tuition Missing dropped dropped dropped  0.121 0.056 0.030 
4-Year Coll. Tuition, Rm, & Bd  ($1,000) 0.006 0.002 0.003  0.006 0.002 0.001 
4-Year Coll. Tuition, Rm, & Bd Missing 0.008 0.026 0.765  0.014 0.021 0.513 
Median Income for 4-Person Family  
($1,000) 0.000 0.000 0.969  0.000 0.000 0.565 

        
Year Effects (1997)        

1998 -0.006 0.004 0.141  -0.008 0.004 0.054 
1999 0.006 0.006 0.357  0.001 0.006 0.824 
2000 0.014 0.008 0.068  0.008 0.007 0.253 
2001 0.017 0.009 0.054  0.010 0.008 0.188 
2002 0.030 0.010 0.003  0.024 0.009 0.005 
2003 0.028 0.011 0.010  0.023 0.009 0.010 
2004 0.034 0.013 0.007  0.030 0.010 0.004 
2005 0.043 0.015 0.004  0.037 0.012 0.002 
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Table A: State Policy Effects on High School Completion Rate Without a Moving 
Average 
  Fixed Effects   Random Effects 

Variable b SE p-value   b SE 
p-

value 
2006 0.051 0.017 0.002  0.045 0.013 0.001 
        

Constant 0.702 0.059 0.000  0.713 0.036 0.000 
Observations (510)        
Overall R-squared (fe)= 0.4678        
Overall R-squared (re)= 0.6285                
        
Hausman Test Prob > chi sq = 0.1609 (chi sq = 36.45)      

1Baseline group is states with a compulsory education age of 16 
2 Baseline group is states with a compulsory education age of 16 or 17 
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