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ABSTRACT 
 

This study examines how mandated curriculum, specifically, �rigorous� 

curriculum, is associated with the percentage of a high school�s graduating class that 

chooses to enroll immediately in either a two-year or four-year college. The study finds a 

positive relationship between curriculum and enrollment rates, suggesting that schools 

requiring rigorous curriculum are more likely to see a larger percentage of their 

graduating seniors enroll in postsecondary institutions. Requiring a rigorous curriculum is 

associated with an increase in the total college enrollment rate by 2.97 percentage points. 

The association between rigorous curriculum and four-year college enrollments rates is 

nearly three times that, with schools requiring a rigorous curriculum increasing the 

percentage of students enrolling in four-year colleges by 8.90 percentage points, or an 

increase of 40.51 percent.  Rigorous curriculum requirements are associated with 

decreases in two-year college enrollment rates, implying that students required to 

complete a rigorous curriculum may opt out of two-year colleges into four-year colleges. 

However, due to limitations of the data, we cannot draw a causal relationship between 

curriculum requirements and college enrollment rates.  
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Introduction 

There is a serious disconnect between what students are gaining from high school 

and from what they need to succeed in today�s economy. Almost one-third of students 

that enter ninth grade fail to complete high school within four years, and only half of 

those who graduate are prepared adequately for a postsecondary environment. It is 

unacceptable that U.S. high schools are failing to prepare students for college and beyond 

effectively, considering the growing importance of a college education in the globalized 

economy. While there are a number of studies that explore these distressing statistics � 

many of which focus on trends in graduation rates � more guided research is needed to 

determine what high schools can be doing to improve the college readiness of their 

students. While some policymakers advocate for more �accountability,� through such 

levers as standardized tests and exit exams, there is a strong movement pushing for more 

�rigor� in high schools. Districts and states may inject rigor in their high schools by 

mandating more demanding curriculum requirements and offering a wider assortment of 

both college preparatory courses and courses targeted to at-risk students. The theory is if 

students are challenged, they will rise to the occasion, which will better prepare them for 

the challenges they will face in the postsecondary and real world environments. On a 

more basic level, it is likely that rigorous high school courses will be better aligned with 

college level courses, making the transition from high school to college easier.     

The purpose of this study is to determine whether there is a relationship between 

rigorous curriculum requirements and opportunities in high school and college enrollment 

rates. The study examines how mandated curriculum, specifically �rigorous� curriculum, 
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is associated with the percentage of a high school�s graduating class that chooses to enroll 

in either a two-year or four-year college. Further, it examines whether the availability of 

specific classes, such as Advanced Placement and remedial courses, are related to college 

enrollment rates.  

The study finds a positive relationship between curriculum and enrollment rates, 

guiding us to believe that schools requiring rigorous curriculum are more likely to see a 

larger percentage of their graduating seniors enrolling immediately in postsecondary 

institutions. I find that a rigorous curriculum requirement is associated with an increase in 

the total college enrollment rate by 2.97 percentage points. The association between 

rigorous curriculum and four-year college enrollment rates is nearly three times that, with 

schools requiring a rigorous curriculum increasing the percentage of students enrolling in 

four-year colleges by a predicted 8.90 percentage points, or a 40.51 percent increase.  

The Movement for High School Reform 

There is a general consensus among local, state, and federal policymakers that the 

American high school is an outdated institution. Former Virginia Governor Mark Warner 

pledged that high school reform was his top priority as the 2005 Chairman of the 

National Governors Association. President Bush�s FY2006 and FY2007 budgets 

proposed expansions in the Department of Education�s high school interventions under 

his �High School Initiative.� Even Bill Gates has put high school reform at the top of his 

charitable list, offering over $20 million in state grants to improve the K-16 transition and 

to update the high school model, which he labels as �obsolete� (Gates, 2005).  
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High school reform became a national priority in 2005 for a number of reasons. 

First of all, the No Child Left Behind Act (NCLB) brought much national attention to the 

achievement gaps facing America�s children. NCLB, however, mandates standardized 

testing each year for grades three through eight and only once in high school.  It is not to 

say that more testing is needed in high schools, but that the federal government has 

placed most of its attention on elementary and middle school students in recent years.  

Secondly, there is a growing awareness of the declining graduation rate. The 

Educational Testing Service issued a report in early 2005 entitled �One-Third of a 

Nation: Rising Dropout Rates and Declining Opportunities� (Barton, 2005). This report 

focused primarily on the national dropout rate for the year 2000, and found that only 

approximately 70 percent of those who entered high school in ninth grade earned their 

high school degree within four years.1 Graduation rates vary widely across states, from a 

high of 88 percent in Vermont to a low of 48 percent in Washington, DC (Barton, 2005). 

A joint study by four prominent research centers found similar statistics and emphasized 

that only 51 percent of black students and 53 percent of Hispanic students graduate from 

high school within four years (Orfield et al, 2004). Both reports also stress the lowered 

opportunities for students not completing high school, but say nothing about the high 

schools themselves and what they could be doing to encourage high school graduation 

and enrollment in college.  

While the dropout statistics are worrisome, even the students that graduate from 

high school within four years are by no means guaranteed to begin, let alone complete, 

                                                
11 Barton notes that current graduation rate estimates range from 66.1 to 71 percent, depending on the 
formula utilized. 
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college. Only 32 percent of high school students are even adequately prepared for 

college, or �college ready.� College ready is defined as meeting three basic requirements: 

graduating from high school, taking courses required for college admittance, and being 

able to demonstrate basic literacy skills. (Greene & Forster, 2003).  

Additionally, college retention rates are low at a time when the value of a college 

degree is at an all time high. Within six years after entering four-year institutions, only 

about 63 percent of students attained a Bachelor�s or Associate�s degree, with 18.3 

percent leaving the postsecondary environment completely (Wirt et al, 2003). In fact, out 

of every 100 9th graders, only 40 immediately enroll in college, only 27 persist in college 

through the second year, and only 18 actually graduate from college on time (Ewell et al, 

2004). The value of education, in earnings, has skyrocketed over the past quarter century. 

The median earnings for men, with �some college or associate arts degrees,� increased by 

24-26 percent between 1976 and 2000, meaning high school graduates earn significantly 

more relative to what they earned thirty years ago (Cantave & Harrison, 2003).  

The Importance of Rigor 

The driving theory behind introducing more rigor in high schools is that by 

holding students to higher expectations, schools can challenge students to meet those 

expectations. On average, students who take rigorous courses often exhibit higher test 

scores on college entry exams, better college readiness, and are less likely to need 

remediation once enrolled in postsecondary institutions (Carnevale & Desrochers, 2003).   

Existing research that focuses on the impact of rigorous curriculum on a number 

of student and life outcomes generally finds that students completing a rigorous high 
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school education are more likely to succeed in high school, college, and the labor force. 

Barth and Haycock note that when the lowest achieving students, those in the bottom-

quartile, are placed in a low-level English course, 47 percent fail. When the same 

students are enrolled in a college preparatory English course, the failure rates decline by 

half, to 23 percent (Barth & Haycock, 2004).  An evaluation of Indiana�s Core 40, a 

statewide program that mandates a college prep curriculum, aligned with Indiana�s public 

universities� admission requirements, as the default graduation requirement, finds that 

from 1991 to 2001, the number of students taking the SATs rose by five percent and the 

average SAT score rose by 30 points (St. John et al, 2004).   

A study by the National Center for Education Statistics (NCES) examines the 

effect of rigorous curriculum on student achievement in postsecondary institutions and 

finds that 79 percent of students who had participated in the highly rigorous curriculum 

track remained enrolled in an institution after three years, compared to 62 percent and 55 

percent of those who completed mid-level or core curriculum tracks, respectively (Horn 

& Kojaku, 2001).  Similarly, a study conducted by the Public Policy Institute of 

California finds positive relationships between the completion of advanced high school 

math courses and both college graduation rates and future earnings (Rose & Betts, 2001). 

Rose and Betts, like Horn & Kojaku, focus on the delayed impact of rigorous high school 

requirements. They find that the completion of an advanced algebra course predicts the 

probability of a student graduating from college will increase by 10 percentage points and 

that student�s income will increase by six percent, on average. These studies provide 

initial support for the hypothesis that rigor matters in high school and beyond.  
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What is Missing from the Research 

While a range of studies examine individuals� probability of high school 

graduation, college enrollment (Ishwar et al, 2001; Childress, 2002), and college 

completion (Rose & Betts, 2001; Horn & Kojaku, 2001), there remains a gap in the body 

of research. There appear to be no national studies that focus on the impact of curriculum 

on college enrollment rates. For example, there is a study of Kentucky high schools� 

college enrollment rates and a study of Boston�s high school students� predicted college 

enrollment probabilities, though neither of these includes curriculum indicators 

(Childress, 2002 and Ishwar et al, 2001, respectively.)  

There are a number of studies that focus on state accountability plans, which 

typically include curriculum requirements and/or exit exams, but these studies say little 

about the individual high schools actually offering and encouraging these courses 

(Darling-Hammond et al, 2005; St. John et al, 2004; and Gayler et al, 2003). For 

example, St. John and others examine the impact of Indiana�s curriculum requirements on 

students� SAT scores and college enrollments. They find that those students completing 

Honors or the Core 40 curriculum attend four-year and research postsecondary 

institutions in greater proportions and are less likely to attend two-year colleges. 38.2 

percent of students who received a regular diploma attended a two-year institution, versus 

3.5 percent and 12.2 percent of those with an Honors or Core 40 diploma, respectively. 

Similarly, among Indiana students attending four-year private colleges, 21.1 percent 

received an Honors diploma, compared to 10.6 percent of those with a Core 40 diploma, 

and 17.6 percent with a regular diploma. Finally, 44.3 percent of students attending a 
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four-year research university received an Honors degree, 24.7 percent received a Core 40 

diploma, and only 12.1 earned a regular diploma (St. John et al, 2004).    

The majority of studies that involve either rigorous curriculum or college 

enrollment rates depend solely on student-level data (Horn & Kojaku, 2001; Ishwar et al, 

2001; Rose & Betts, 2001; St. John et al, 2004). There is much to be learned about 

school-level enrollment rates, or the percentage of high school seniors that enroll in a 

postsecondary institution. By further examining the statistical relationship between 

curriculum and school-level enrollment rates, policymakers have the capacity to compare 

high schools and better understand why some schools succeed in encouraging college 

participation and others fail. One drawback of this approach is that school-level analysis 

may be weaker than student-level analysis in that heterogeneity across students is 

obscured when the school is the unit of analysis. For example, a Title I control at the 

school level may be less telling than a control for an individual student�s socioeconomic 

status, in drawing a relationship between high school curriculum and college enrollment.   

Why Two-Year and Four-Year Enrollment Rates 

�College enrollment� may be defined in a variety of ways, depending on how one 

classifies �college.� For example, in Ishwar et al�s study on Boston Public School 

students� predicted college enrollment, the authors consider enrollment in any college and 

postsecondary training schools to stand as �college enrollment.� On the other hand, Rose 

& Betts examine the effect of rigorous math courses on the probability an individual 

receives a Bachelor�s degree, a much narrower definition. There is a balance to strike: 

�college,� in this context, is defined as two-year and four-year postsecondary institutions, 
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which includes public and private universities, junior colleges, and community colleges. 

Community colleges are vital institutions as they offer education to those less likely to 

attend four-year colleges, and often act as a gateway to those four-year colleges. 

According to the NCES, 29 percent of students that entered community college in 1995-6 

transferred to a four-year institution and 80 percent of those who transferred did so to 

obtain a bachelor�s degree (Wirt et al, 2003). This construct purposely excludes 

vocational and technical postsecondary schools because the preparation and readiness 

necessary for these schools may differ significantly than those necessary for �college.� 

Also, there are a number of vocational high schools that act as pipelines to these training 

institutions, which may skew the results.  

Defining �Rigor� 

 The most basic way to create a construct for rigor is to use a measure based on 

required curriculum. Some contend that the level of the required courses themselves may 

be more important � or have better predictive value � than the number of required 

courses. For example, one year of calculus may prove to be more challenging, and better 

prepare students for college, than three years of low-level math classes. In Rose & Betts� 

analysis of math curriculum and graduation rates, they conclude that  �It is not simply the 

number of math courses that matters; what matters more is the extent to which students 

take more demanding courses such as algebra and geometry� (Rose & Betts, 2001).  

 Horn & Kojaku create a three-tiered classification system for the rigorousness of 

the required curriculum for the NCES. They define the �core curriculum,� as four years 

of English, three years of mathematics, three years of science, and three years of social 
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studies, the �mid-level� as the core curriculum plus at least one year of foreign language, 

and at least one advanced math and/or science course, and the �rigorous� as four years of 

English, three years of a foreign language, three years of social studies, four years of 

mathematics, including pre-Calculus or higher (Horn & Kojaku, 2001). This study will 

utilize a modified version of this classification.  

 Moreover, the availability of Advanced Placement (AP) courses should correlate 

highly with college enrollment rates. A recent analysis of student achievement and AP 

courses finds that student participation in AP courses and exams is the �AP-related 

indicator of whether the school is preparing increasing percentage of its students to 

graduate from college� (Dougherty et al (1), 2006). Again, the data only offers 

information about the number of AP courses offered, which must stand as an imperfect 

proxy for AP enrollment. It is also useful to include the availability of other courses that 

target both college-bound and at-risk students in the rigor construct, as their intention is 

to better prepare students for college.  

Data & Sample 

The sample in question is the high school graduating class of 1999. Because the 

survey was conducted before the passage of No Child Left Behind and before various 

state accountability plans were implemented, it is possible that more of the curriculum 

decisions were made on the district-level. For the purpose of identifying best practices, 

having a greater variation of requirements may provide more significant findings. More 

generally, high school graduation and college enrollment rates have been fairly constant 

over the past six years, leading us to believe that nothing of great consequence separates 
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the 1999 senior class from the 2006 senior class. However, a disadvantage of this seven 

year lag is that is discounts any benefits reaped from the implementation of NCLB and 

state plans and precedes the recent movement to reform the high school model to better 

prepare students to succeed in the globalized economy.  

I will use data from the 2000 School Administrator Questionnaire, an extension of 

the National Longitudinal Survey of Youth 1997 (NLSY97) dataset, a school-level 

dataset that includes 6,393 high schools throughout the U.S. It is unique in that it focuses 

on schools, rather than individual students, like the NLSY97 dataset. I will compare 

college enrollment rates from high schools with dissimilar curriculum offerings and 

requirements, holding school characteristics constant (e.g. two Title I status, high 

minority schools with different requirements set by their districts).   

Missing Observations 

I have limited the sample to the 5119 comprehensive high schools surveyed.2 Of 

those schools, 4,809 have complete � and seemingly accurate � college enrollment rates 

responses. Of the 278 schools missing data on their enrollment rates, 28 schools skipped 

both questions validly and 38 schools had combined reported enrollment rates exceeding 

100 percent, suggesting human error, leaving only 212 missing or invalidly skipped. 

Another 28 schools were omitted due to missing curriculum responses. Nineteen 

of these schools were missing data in their responses on the number of years of English, 

math, science, or history required and the final nine were excluded purposefully for 

                                                
2 Comprehensive high schools are aligned with state and federal standards and typically offer a wide 
assortment of courses and curriculum tracks. They are the �traditional� high school model. While some 
variation is lost by limiting the sample to these schools, there were very few non-comprehensive high 
schools that had complete curriculum information. 
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having very unique requirements (i.e. requiring ten years of math and no history), which 

likely would have biased the �low curriculum� category upward if included in the study.  

In total, the final sample size of the study is 4,781, approximately 93.39 percent of 

the comprehensive high schools in the entire survey. When the valid skips and chosen 

omitted schools are taken into account, there are 231 missing schools, or 4.51 percent of 

the entire sample. Although it is possible that the omission of these schools may bias the 

results, the small percentage of total missing schools suggests any bias will be minimal.   

Methods 

The key dependent variables are (1) the college enrollments rate in either two- or 

four-year postsecondary institutions (total college enrollment rates, TCERs), a variable 

created by summing two distinct responses to the same question, and (2) college 

enrollment rates in four-year institutions (4YCERs). For the purpose of comparison, there 

are separate regressions where the college enrollment rate in two-year colleges (2YCERs) 

is the dependent variable. The study regresses the required curriculum for graduation on 

the college enrollment rates. The key independent variables of interest are the required 

curriculum classification, rigorous, core, or low (see Table 1) or whether the school 

required more, less, or the average number of courses in English, math, science, history, 

and foreign language. Other curriculum related variables included in the model are the 

availability of remedial courses, talented and gifted courses, and calculus, the number of 

AP courses offered, and whether the school requires an elective (in Art, Music, or 

computer education) or an exit exam for graduation.  
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All models include a group of control variables to account for differences in the 

high schools themselves. The most basic control is to determine whether a school is 

public or private (however, separate regressions will also be run for public high schools).  

OLS Models, Curriculum Classification  
  

YTCER = β0  + β1 XCC+  β2 XP + β3XSC + µ 
 

Y4YCER = β0  + β1 XCC+  β2 XP + β3XSC + µ 
 

  
XCC represents the dummy curriculum classification variables 

 XP represents academic/remedial programs offered by school 
XSC represents school characteristics  

 
OLS Models, Curriculum Classification, Limited to Public Schools 

 
(Public) YTCER = β0  + β1 XCC+  β2 XP + β3XSC + µ 

 
(Public) Y4YCER = β0  + β1 XCC+  β2 XP + β3XSC + µ 

 
  

XCC represents the dummy curriculum classification variables 
 XP represents academic/remedial programs offered by school 

XSC represents school characteristics  
 
OLS Models, Requirement Variables    

 
 YTCER  = β0  + β1 XRY+  β2 XP + β3XSC + µ 

 
Y4YCER  = β0  + β1 XRY+  β2 XP + β3XSC + µ 

 
  

XRY represents the dummy variables for less than or greater than the average 
number of English, math, science, history, and foreign language courses 

 XP represents academic/remedial programs offered by school 
XSC represents school characteristics  
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To control for racial differences, I have created a minority dummy variable that indicates 

whether a school�s racial composition is 75 percent or more Black, Hispanic, or Black 

and Hispanic mixed. I have included the Title I status of the school in the model to 

account for disparities in resources, which may also act as a proxy for an urban setting. 

Teacher quality is another important input to college enrollment rates. This survey 

asks two important questions regarding teacher quality, concerning tenure and 

educational attainment. The model controls for both teacher experience and education. 

The final two variables control for small schools and whether 50 percent or more of the 

high school�s student body is enrolled in technical and/or vocational programs. This 

should account for the students who are more likely to attend technical school or join the 

workforce than enroll in four-year of two-year institutions. 

Limitations 

 There are a number of limitations to these models. First of all, the dependent 

variable is an imperfect measure of students enrolling in college as it only concerns 

graduating seniors, not the entire senior class. This may bias the findings upwards for the 

student population in total because this construct fails to capture the students that have 

opted out of high school in lieu of completing a more rigorous curriculum, or the �drop 

out effect.� Additionally, the graduation rate of this sample is higher than the national 

graduation rate. Whereas approximately 70 percent of students graduate from high school 

within four years, the mean graduation rate in this survey is about 82 percent and 80 

percent for public schools. While it is unclear why these rates differ, it is likely to bias the 

final results.  
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Another drawback to this survey is that it fails to delve into the level and content 

of courses that are required for graduation. The available data does not include course 

specific information, such as whether pre-Calculus was required. This study must rely on 

the number of required courses in each discipline, and the number of available classes 

that go above and beyond the regular curriculum, to distinguish between a rigorous and 

non-rigorous curriculum. 

For purposes of confidentiality, the survey does not provide location in the public 

use file, specifically, the school�s state. It is very likely that there are state-wide 

differences in education and college enrollment patterns. As noted earlier, the graduation 

rate may vary up to 40 percentage points from Vermont to Washington D.C., which 

suggests the enrollment rates may vary to a similar degree. Although some included 

variables, i.e. requiring an exit exam, may be state-level policies, the lack of state 

dummies is a serious limitation in this study.  

Another limitation may come from differences in the schools themselves. While I 

control for Title I and high minority schools, there are still positive correlations between 

Title I-status schools and other curriculum variables, such as the availability of remedial 

courses. There is a small, but positive correlation between Title I-status and remedial 

course offerings, suggesting that these schools may be �catching up� to non Title-I status 

schools in enrolling graduating seniors in college.  

Finally, while it was the intention of this study to examine high school curriculum 

practices, it comes at the expense of individual-level data, which may have stronger 

explanatory power. Using the student as the unit of observation allows for the inclusion 
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of student demographics, which may vary a great extent within a school. For example, 

while it is of interest that a school has Title I status, it may be equally, or more, important 

to know a student�s socioeconomic status in determining college enrollment decisions. 

Results & Findings 

 As expected, I find a positive relationship between rigorous curriculum 

requirements and college enrollment rates. While the mean TCER is 75.54 percent (69.25 

percent for public schools) the average TCERs for high schools that require rigorous, 

core, or low curriculum are 81.76, 79.61, and 71.04 percent, respectively (See Table 2).3 

The level of curriculum also appears to have a positive association with the percentage of 

students taking the SATs, but no obvious relationship with the number of AP courses 

offered or the graduation rate. 

Curriculum Classifications 

Pooled Model, Public & Private Schools 

Regressing the curriculum classifications on the total college enrollment rate finds 

that requiring rigorous or core curriculum does predict, as expected, an increase in the 

TCER of 2.79 and 1.57 percentage points, or an increase of 5.35 and 3.01 percent., 

respectively, above the low curriculum baseline. These are relatively small, but 

statistically significant increases that are consistent throughout the study. This model also 

supports the hypothesis that course offerings are positively associated with enrollment 

rates, as estimates indicate that schools offering calculus increase their TCERs by up to 

5.89 percentage points, amounting to an increase in the percent of students enrolling in 

college of 11.29 percent above the baseline. Additionally, for every AP course a high 
                                                
3 These values are statistically different from one another, with 99% confidence. 
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school offers to its students, the predicted TCER rises by 1.17 percentage points. The 

average number of AP courses offered is approximately six, increasing the TCER of an 

�average� school by 7.02 percentage points. A one standard deviation increase in the 

number of AP courses, or the addition of approximately five courses, increases the 

predicted TCER by a total of 12.87 percentage points, which amounts to an increase in 

the predicted percentage of students enrolling in college of nearly 25 percent. Thus, the 

addition of one AP course may not have a large effect on TCERs, but the aggregate effect 

of offering eleven or more AP courses is very significant on TCERs.  

However, courses targeted to the college bound and at-risk students appear to 

have a minimal or negative association with the total percentage of students enrolling in 

college. A school offering a remedial math or English course has a predicted TCER that 

is 1.10 percentage points lower than a school that does not, suggesting the schools with 

remedial courses may have lower standing college enrollment rates compared to those 

schools less likely to offer remedial classes, or that the schools offering remedial courses 

are simply catching up, not getting ahead. It also is worth noting that the predictive power 

of the remedial class offering is not as strong as other variables, with a p-value of 0.06. 

Another surprising finding is that the availability of gifted and talented courses has a 

negative association with TCERs. A school that offers gifted and talented courses has a 

predicted TCER that is 1.48 percentage points lower than a school that does not. While 

neither of these effects have very large magnitude, they do raise questions about the 

content and quality of these courses, and the types of schools that offer either course. 
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In the second model, which regresses curriculum requirements on four-year 

college enrollment rates (4YCERs), the estimates are larger in magnitude, with a rigorous 

curriculum requirement associated with an increase in the 4YCER by up to 8.90 

percentage points and the core curriculum track associated with an increase of 3.51 

percentage points, compared to schools requiring the baseline curriculum for graduation. 

These are significant increases. Schools that require rigorous or core curriculum may 

increase the percent of students enrolling in four-year colleges by 40.51 and 15.98, 

respectively. Considering that the average size of a school is 1117 students, a 40 percent 

increase in the 4YCER in an average high school amounts to 447 more students enrolling 

in a four-year college.  

It is logical that rigorous curriculum requirements may have a stronger 

relationship between students considering enrollment in four-year colleges compared to 

students considering two-year colleges. Students who have completed a rigorous 

curriculum may feel more prepared for the rigors of a four-year college environment, 

while two-year colleges are more apt to be a default option for some high school students. 

Additionally, the rigorous curriculum may be better aligned with college admission 

requirements, making the students who have completed the rigorous track more attractive 

and viable candidates to four-year college admissions offices.  

Finally, the availability of calculus now is associated with an 8.15 percentage 

point increase in the 4YCER, representing an increase of 37.09 percent, and the estimated 

impact of AP courses remains very similar to that observed in the TCER model, with 

each additional course estimating a 1.35 percentage point increase in the 4YCER. A 
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school that increases its AP curriculum by one standard deviation can increase the 

percentage of students enrolling in a four-year college by about 30 percent.  

The four-year college enrollment rate model also highlights the lowered 4YCERs 

in schools that offer remedial and gifted and talented courses. The negative associations 

become both larger and more statistically significant in this model. A school that offers at 

least one remedial course has a predicted 4YCER that is 3.28 percentage points below the 

4YCER of a school not offering any remedial courses, an estimate statistically significant 

at p<.0001. The availability of gifted and talented courses is associated with a decrease a 

school�s 4YCER by up to 3.37 percentage points.  

Requiring exit exams, another curriculum related variable, surprisingly has a 

negative relationship with TCERs and 4YCERs. Exit exams are a widely accepted high 

school intervention, aimed at increasing graduation and college enrollment rates through 

heightened accountability. In 2005, nineteen states required students to pass a high stakes 

exit exam to receive a diploma, and it is expected that at least twenty-six states, enrolling 

over 70 percent of American students, will mandate exit exams by 2012 (Sullivan et al, 

2005). The states requiring exit exams are located in all regions of the country and have a 

diversity of performance outcomes.4 For example, the group includes high performing 

states like New Jersey, with an estimated graduation rate of 82.7 percent, and lower 

performing states like South Carolina, with an estimated graduation rate of 57.7 percent 

(Barton, 2005).  Schools that require students to pass an exit exam in order to graduate 

                                                
4 The nineteen states currently requiring exit exams are Alabama, Alaska, Florida, Georgia, Indiana, 
Louisiana, Massachusetts, Minnesota, Mississippi, Nevada, New Jersey, New Mexico, New York, North 
Carolina, Ohio, South Carolina, Tennessee, Texas, and Virginia. The seven states phasing in exit exams by 
2012 are Arizona, California, Idaho, Maryland, Oklahoma, Utah, and Washington.  
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have TCERs and 4YCERs that are 1.11 and 1.26 percentage points lower than, or 2.13 

and 5.74 percent below, schools that do not require high stakes exist exams, respectively.   

The school characteristics impact college enrollment rates as one would expect in 

both regression models. A school that enrolls 75 percent or more minority students 

(Black and/or Hispanic), has predicted total college and four-year college enrollment 

rates that are a respective 5.99 and 6.22 percentage points lower than a school with a less 

concentrated minority composition. Schools with Title I status, based on their economic 

standing, also fare worse than non-Title I schools in four-year enrollment rates, by 1.84 

percentage points (the Title I dummy is not statistically significant in the total enrollment 

rate model). Therefore, a school that is both high minority and has Title I status can 

expect a 4YCER that is 36.69 percent lower than a non-Title I, non-minority school. 

However, this difference may be more indicative of the school characteristics, or 

differences between the schools themselves, than an actual cause and effect finding.  

Teacher experience fails to have a significant association with enrollment rates, 

whereas teacher education does have a consistently small, but positive association  with 

both the average TCER and 4YCER, amounting to an increase in the TCER by 0.13 

percentage points and in the 4YCER by 0.21 percentage points for every one percentage 

point increase in the percentage of teachers with a degree beyond a Bachelor�s, in any 

given school. However, increasing a school�s faculty by one percentage point may be a 

minor change. The average size of a school�s faculty is about 72 teachers, half of which, 

on average, should have a degree above a Bachelor�s. To move from 50 percent to 51 
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percent of this teacher population would be the equivalent of hiring just one more highly 

educated teacher.  

When the dependent variable, two-year college enrollment rates (2YCERs), is 

estimated, the unexpected findings regarding the association with remedial course 

offerings become clearer. While a school that offers a remedial English or math course 

may have a lower TCER or 4YCER, the predicted 2YCER of that school will increase by 

2.18 percentage points. Remedial courses are estimated to have a net negative association 

with TCERs, but are associated with higher rates of student enrollment in two-year 

colleges. Similarly, the availability of calculus appears to have a negative association 

with 2YCER, but a positive one with 4YCER. One might interpret this to say that 

students in schools with more rigorous course offerings are less likely to attend two-year 

colleges, but it is highly likely that students attending these high schools opt in to four-

year colleges at higher rates, thereby lowering the 2YCER.  

The relationship between 2YCERs and these course offerings also may indicate 

that schools offering remedial and/or talented and gifted classes typically have higher 

2YCERs than schools that do not.  It is worth noting that while a majority of schools, 

61.33 percent, offer both remedial and calculus courses, remedial courses are positively 

correlated with Title I-status schools, and 81.44 percent of public schools offer remedial 

courses, compared to 54.67 of private schools. Also, even though 85.48 percent of 

schools not offering remedial course do offer calculus, this is reflective of the fact that 

87.55 percent of all schools in the sample offer calculus. Regardless, the association 

between 2YCERs and remedial and gifted and talented courses suggests that there are 
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very different strategies policymakers must adopt to encourage enrollment in two-year vs. 

four-year institutions.  

Public Schools Models 

 The models examining the relationship between curriculum and the TCERs and 

4YCERs of public schools tell a very similar story to the pooled regressions discussed 

above. In the TCER model, the rigorous curriculum requirement variable is not 

statistically significant, and although the core curriculum variable estimate is significant, 

its p-value is higher than it was in the previously discussed models. However, requiring a 

rigorous curriculum or a core curriculum is associated with increases in the predicted 

4YCER by 8.09 and 2.35 percentage points, respectively, compared to the baseline 

curriculum requirement, which is only a slightly smaller association than found in the 

previous 4YCER model for all schools.  

The availability of calculus and a larger number AP courses also remain highly 

associated with increased college enrollment rates and the estimated associations are 

quite similar across the two dependent variables. Public schools that offer calculus have 

estimated TCERs and 4YCERs that are 4.94 and 5.04 percentage points higher than 

public schools that do not, or increases of 9.47 and 20.98 percent, respectively. Each 

additional Advanced Placement course is associated with an increase in the TCER and 

the 4YCER of 1.43 and 1.49 respective percentage points in public schools. The 

association between APs and 4YCER is particularly strong, as increasing the number of 

AP courses by one standard deviation, still about five courses, will increase the predicted 

4YCERs by 31.02 percent. As the average size of a public school is 1347 students, 



  
 

22
 

offering the mean the number of AP courses suggests that 418 more students will enroll 

in a four-year college. 

 The previously found negative associations between the remedial and gifted and 

talented course offerings and TCERs and 4YCERs are consistent in this model, and both 

variables are now highly statistically significant. While there is a plausible explanation 

for remedial courses having a negative association with college enrollment rates, 

particularly as the availability of remedial courses does predict higher 2YCERs, for 

public schools that offer gifted and talented courses to have TCERs and 4YCERs that are 

1.99 and 3.91 percentage points lower than public school that do not, remains a surprising 

finding. A decrease in the 4YCER of 3.91 percentage points is fairly significant, a 

decrease of 16.53 percent.  

 The comparison model for predicted 2YCERs in public schools offers fewer 

significant estimates. High schools requiring a rigorous curriculum have predicted 

2YCERs that are 6.20 percentage points below those requiring a baseline curriculum, a 

statistically significant finding. In an average public school, this amounts to 297 fewer 

students enrolling in two-year colleges. There is no observed difference when a school 

requiring the core curriculum is compared to a school requiring the baseline. The 

estimates on the variables regarding calculus, AP courses, remedial classes, and exit 

exams all fail to have a statistical association with 2YCERs. Public high schools that 

offer gifted and talented courses, however, appear to have estimated 2YCERs that are 

1.91 percentage points above schools that do not.  
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 The impact of a high minority population and Title I status are both greater and 

more significant in the public schools sample, which is expected as larger proportions of 

public schools are high minority, have Title I status, or both, than private schools (see 

Table 5). A school with a high minority population has predicted TCERs and 4YCERs 

that are 7.06 and 7.12 percentage points lower than those of a non-minority high school. 

Similarly, the Title I estimates increase in magnitude and significance in the restricted 

models, particularly in the TCER regression. A high school with Title I status has an 

expected TCER that is 1.30 percentage points and an expected 4YCER 1.88 percentage 

points below a non-Title I school. Neither the estimates for minority and Title I status are 

statistically significant in the 2YCER model.  

 One significant difference in the public school models is that school size has a 

significant association with both TCERs and 4YCERs. While the relationships were 

slightly negative and highly insignificant in the pooled models, smaller schools have 

statistically significant higher enrollment rates in the models with restricted samples. 

Public high schools enrolling 400 or fewer students have expected TCERs and 4YCERs 

that are 2.73 and 3.23 respective percentage points higher than schools with over 400 

students. One possible explanation for this is that small public high schools may be 

significantly different from large public high schools, whereas the size of a school may 

matter less across private schools. Slightly more than half of private schools are identified 

as �small,� whereas only 8.65 percent of public schools enroll fewer than 400 students. 

This small percentage of public schools may be special in other ways, either in funding or 

school environment. For example, teachers typically prefer working at schools with 
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smaller class sizes, which would likely be more common at smaller schools. If a school 

that is hiring has a larger pool of educators to choose from, that school can afford to hire 

the teacher of the highest quality.     

Courses Required: Greater Than, Less Than, or Equal to the Average  

The next set of models utilizes dummy variables measuring whether a high 

school�s required years of English, math, science, history, and foreign language exceed 

the norm.  The TCER model fails to find statistical significance for all of the required 

curriculum estimates, with the exception of whether the school requires any foreign 

language courses. Schools requiring some foreign language curriculum have TCERs that 

are 2.62 percentage points higher than schools not requiring any foreign language 

instruction, or an increase of 5.09 percent in the percent of students enrolling in college.  

The remaining curriculum and control variables are consistent with the previously 

discussed models. The availability of calculus predicts an increase in the TCER by 5.83 

percentage points and each additional AP course offered by a school increases the 

estimated TCER by 1.15 percentage points. Schools that require an exit exam for 

graduation have predicted TCERs that are 1.16 percentage points below schools without 

high stakes graduation testing, a fairly minor association. These three associations are 

nearly identical to those found in the first TCER model.  

Additionally, the finding that schools offering gifted and talented classes have 

lower TCER estimates holds in this model, as their availability is associated with a 

predicted decrease in the TCER of 1.42 percentage points. Schools with high minority 

concentration and Title I status also are predicted to have lower TCERs, with the 
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parameter estimates of -5.92 and -0.99 respectively. Title I status is now statistically 

significant, unlike in the original curriculum classification model, although only at the 90 

percent confidence level.  Whether a school is classified as �small,� has no bearing on the 

predicted TCER in this pooled model, a finding consistent with previous discussion.  

 The model exploring the relationship between required years of courses and 

4YCERs has larger and more significant findings, just as the rigorous curriculum 

classification had a stronger association with 4YCERs. This model, and the previous 

models exploring 4YCERs, supports the hypothesis that increased rigor, in this case 

expressed through a larger quantity of course requirements, has a positive association 

with the percentage of students enrolling in four-year postsecondary institutions. As 

expected, the high schools that require courses above the average requirement (i.e. four 

years of English, three years of math, etc.) do appear to enroll more graduates in four-

year institutions than those simply requiring the average number of courses. Schools that 

require at least five years of English, four years of math, and some foreign language 

curriculum have predicted 4YCERs that are 4.63, 3.57, and 1.68 percentage points higher 

than schools requiring just the baseline in those three subject mattes, respectively. The 

summed effect is a 9.88 percentage point increase in the predicted 4YCER. While this is 

larger than the 8.90 percentage point increase in 4YCER found in the curriculum 

classification model, the baseline 4YCER is slightly larger in this model, making the 

effects very similar.5 The 9.88 percentage point increase is equivalent to an increase of 

                                                
5 The baseline 4YCERs and 2YCERs each differ by approximately three percentage points, while the 
TCER remains fairly consistent in both sets of models.  
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40.67 percent; comparatively, the 8.90 percentage point increase found in the curriculum 

classification 4YCER model equals a 40.51 percent increase.  

Requiring fewer courses than the average in each subject matter has varied 

associations with 4YCERs. First of all, the estimates on the dummy variables 

representing schools that require fewer than three years of math, more than three years of 

science, and more than three years of history are not statistically significant. The high 

schools that require fewer than three years of science have predicted 4YCERs that are 

3.14 percentage points below those requiring three years, one of the criteria for the 

rigorous curriculum category. Yet, schools that require fewer than three years of history 

have 4YCERs that are 2.57 percentage points higher than schools requiring three years of 

history. One possible explanation for this unexpected finding is that the history 

requirement might come at the expense of another course requirement, which may have a 

stronger positive effect on the 4YCER, such as a foreign language or an advanced math 

course.  However, as course requirements may move together, it may prove difficult to 

analyze each specific course�s individual association with the predicted college 

enrollment rates.  

The third model, examining trends in 2YCERs associated with specific subject 

matter requirements, is consistent with previous models, and has the most statistically 

significant variables among these three. A school that requires fewer than four years of 

English has a predicted 2YCER that is 2.27 percentage points higher than those at the 

baseline, compared to a predicted decrease in a school�s 2YCER of 3.69 percentage 

points when it requires at least five English courses. The same trend applies for math 
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requirements. A school requiring fewer than three math courses demonstrates a predicted 

2YCER that is 1.42 percentage points higher, versus a predicted decrease in the school�s 

2YCER of 3.10 percentage points when it requires at least four years of math, compared 

to the baseline. If a school requires fewer than three years of science, the predicted 

2YCER increases by 4.09, but the estimate on schools requiring more than three years of 

science is not statistically significant. The reverse effect of history requirements appears 

in the 2YCER model as well; a school requiring fewer history courses than the baseline 

has a 2YCER that is a predicted 3.77 percentage points below one requiring three years 

of history. The variable measuring schools requiring more than three years of history is 

not statistically significant. The availability of calculus and AP courses still predicts 

lowered 2YCERs, by 2.31 and 0.22, per AP course, percentage points, respectively.  

Foreign language is the exception to the rule. In the only observed case where a 

variable has a positive association with both the predicted 4YCER and 2YCER, schools 

that require some foreign language instruction have 2YCERs that are a predicted 0.93 

percentage points above schools that do not require any. It is worth noting that this is 

only significant at the 90 percent confidence level.  

When the �rigorous� dummy variables (i.e. greater than four years of English, 

three years of math, etc) are summed, the total effect is a decrease by 5.83 percentage 

points, compared to the earlier estimated negative association between rigorous 

curriculum and 2YCERs of 6.12 percentage points. Again, due to slightly different 

baseline 2YCERs, these effects are nearly identical, totaling a 20.27 percent decrease in 
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2YCER from a required rigorous curriculum and a 21.39 percent decrease in the dummy 

variable model.  

 The remaining curriculum variable estimates remain consistent with the estimates 

in the previous pooled 4YCER model. Calculus is a consistent indicator of increased 

4YCER, with schools offering calculus raising their expected 4YCER by up to 8.14 

percentage points. AP courses also remain associated with higher enrollment rates, with 

each additional AP course offered predicting a 1.37 percentage point increase in the 

4YCER, an effect similar to those found previously. The estimates on the remedial and 

gifted and talented courses variables are still negative and predict a decrease in 4YCER 

of 3.23 and 3.42 percentage points, respectively.  Exit exams,also retain their negative 

predictive power, as schools requiring exit exams have average 4YCERs that are 1.48 

percentage points lower than those schools not requiring such tests.  

 Finally, the school characteristic variables in this class of models do not differ 

significantly from their estimates in the other models. High minority and Title I schools 

are associated with 4YCERs that are 6.19 and 1.56 percentage points lower than non-

minority and non-Title I schools, respectively, in the years required model. The small 

school variable is not statistically significant in either of these models, a discovery that 

supports the previous finding that the size of the school may only have an impact on 

enrollment rates for public schools. Additionally, the teacher quality estimates remain 

approximately the same in all six regression models exploring TCERs or 4YCERs. The 

teacher education estimates are consistently positive and significant, but never are 

associated with increases in enrollment rates greater than 0.22 percentage points. An 
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increase by one standard deviation in the percent of highly educated teachers is 

equivalent to an increase of 5.72 percentage points, making this association significant in 

magnitude in the aggregate. The teacher experience estimates are insignificant in every 

TCER model and, while statistically significant in all of the 4YCER and 2YCER models, 

the estimates never demonstrate an association greater in magnitude than 0.05 percentage 

points, in absolute terms.  

Discussion 

 The findings presented above are neither absolute nor suggest causality. 

Considering this is a snapshot study, examining enrollment rates from only one year of 

data, rather than over time, I cannot conclude that the addition of any curriculum or 

course is directly responsible for an increase or decrease in enrollment rates. However, I 

can conclude that there is a strong relationship between rigorous curriculum requirements 

and opportunities and the percentage of students choosing to immediately enroll in 

postsecondary institutions. These strong associations between rigorous curriculum and 

four-year college enrollment rates lend themselves to helping policymakers better direct 

their high school reform efforts.  

As previously noted, we cannot measure the drop out effect of rigorous 

curriculum due to the construct of the survey questions regarding college enrollment 

rates.  Therefore, even though we cannot quantify how many students choose to drop out 

of high school rather than attempt to participate and complete a more strenuous academic 

course load, limiting the sample to graduating students does have advantages. By 

eliminating those students who have dropped out of high school from our discussion, we 
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can better explore the differences between students who choose to enroll in four-year and 

two-year colleges. We are left with the conclusion that rigor is very important in high 

school and beyond. Whether a rigorous requirement acts as a motivator or as a signal that 

a school has higher expectations for its students is unclear, but the fact remains that high 

schools requiring a more intense and intensive course load will see more of its graduating 

students enrolling immediately in four-year colleges, on average 

Key Findings in Brief 

• Rigorous curriculum is highly associated with increased 4YCERs and TCERs, and 
with decreased 2YCERs. Requiring a rigorous curriculum may encourage those 
graduating seniors to enroll in four-year colleges over two-year colleges.  

 
• Foreign language requirements matter. And given that only half of the surveyed 

schools require any foreign language for graduation, 65 percent of which do not have 
Title I status, this is an obvious area for reform.  

 
• High-level math courses, essential in keeping our students competitive in the global 

economy, are associated with increased 4YCERs and TCERs across the board. 
Schools that simply offer calculus enjoy predicted TCERs that are 11.29 percent 
higher than schools that do not. On a positive note, about 85 percent of schools offer 
calculus.  

 
• The availability of Advanced Placement courses is highly associated with increased 

college enrollment rates. For example, the average number of AP courses offered is 
approximately six, which brings the average baseline TCER from 52.16 to 59.18 
percent. Adding five more AP courses increases the TCER by another ten percent, 
bringing the baseline to 65.03 percent. Interestingly enough, while only 11.41 percent 
of private schools offer 11 or more AP courses, 22.85 percent of public schools do.  

 
• Remedial and gifted and talented classes are not associated with increased 4YCERs 

or TCERs, but are highly associated with enrollment in two-year colleges. Title I 
status is positively correlated with remedial courses by 0.16, suggesting that the 
schools offering these programs may be �catching up� to more successful � and richer 
� high schools, but are still, to some extent, effectively encouraging their students to 
pursue a postsecondary education. 
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Policy Recommendations 
 

Below are recommendations that highlight the findings of this study, commonly 

held beliefs regarding high school reform, and areas where future research is still needed 

to fully understand what interventions can successfully drive up college enrollment rates.  

Actionable Policy Recommendations  

1. Make �rigorous� curriculum the default curriculum option for students. 

There is a growing consensus among educators and policymakers alike that 

students should be enrolled automatically in higher level curriculum tracks, but the 

movement is still slow going in some states. It is logical to conclude that high schools 

requiring rigorous curriculum will encourage more of their students to enroll in four-year 

colleges because (1) it better prepares those students for the college-level work and (2) 

makes them more attractive candidates to four-year college admissions offices.  

But what about the finding that schools requiring a rigorous curriculum have 

lowered predicted 2YCERs on average? We know this is not a result of students dropping 

out of high school in lieu of completing rigorous curriculum requirements because the 

enrollment rates only refer to graduating students. Logic suggests that not only are more 

students that attend high schools with more rigorous curriculum requirements choosing to 

enroll in college in general, but that a number of these students are opting out of two-year 

colleges into four-year colleges. Therefore, it is likely that the average 2YCER is 

decreasing as more students are choosing four-year colleges, an extremely positive 

finding. This analysis is supported by the fact that although average 2YCERs decrease in 
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schools that require rigorous curriculum, the net TCER increases, meaning more students 

are choosing to enroll in college, particularly four-year colleges.  

While two-year colleges certainly play an important role in our educational 

system, either as secondary options for those students who are not interested in or cannot 

afford four-year colleges, or as a gateway to four-year institutions, in the globalized 

economy, the higher skill set the next generation of our labor force has, the more 

competitive America can remain, and four-year colleges are typically more adept at 

providing those skills. One study finds that 36 percent of new jobs require �some 

postsecondary education,� 31 percent require at least a Bachelor�s degree (Carnevale & 

Desrochers, 2003). An increase in two-year college enrollment rates would have been a 

happy finding, but it stands that an education at a four-year college is still a more 

valuable commodity in today�s globalized world.  

Caveats  

For students across the country to receive the highest quality of a rigorous 

education, there must be a strong and consistent definition of �rigor.� There is a 

commonly held fear that states and districts, when mandated to require rigorous courses 

will resort to course credit inflation, or simply will rename a course to make it appear 

more intensive.  As pointed out earlier, this study is limited in its ability to truly assess 

the quality of the rigorous curriculum due to a lack of data on specific course content. 

Any future policies or mandates regarding rigor should be deliberate in properly defining 

their construct of �rigor.�    
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How Recommendation #1 Fits in with Current Policy 

A number of states are working towards reforming their high schools in an 

efficient and value-added way, many in collaboration with Achieve�s American Diploma 

Project (ADP). ADP is an intervention that aims to introduce more rigor and higher 

standards in high schools and to better align high school curriculum with postsecondary 

and real world challenges. As of February 2006, eight states had enacted college-ready 

graduation requirements, with another twelve states in the process of instituting these 

requirements (Achieve Inc, 2006).6  

While the federal government has been fairly hands off in setting requirements for 

high school curriculum in the past, there is one current debate that challenges this status 

quo. President Bush established the Center for State Scholars in 2002, modeled after the 

Texas Scholars program, to provide grants to low-income students that completed a 

rigorous course load, in which 15 states now participate. New legislation, introducing 

Pell Plus Grants, has institutionalized this program, offering $1,000 above the traditional 

Pell Grant to those eligible students, with particular emphasis on students who enroll in 

science, technology, engineering, and math (STEM) fields.7 The legislation mandates that 

the states� curricula are aligned with the State Scholars guidelines, for students to be 

eligible, leading a number of states to show concern over the federal government 

imposing more standards on their educational systems. While there will be future 

                                                
6 The eight states are Arkansas, Indiana, Kentucky, Michigan, New York, Oklahoma, South Dakota, and 
Texas.  
7 The new one-year grants, designed to supplement the broader, $13 billion Pell Grant program, range from 
$750 for low-income college freshmen and $1,300 for sophomores to $4,000 for juniors and seniors who 
are pursuing majors in the STEM field or certain foreign languages. Applicants must have a 3.0 grade point 
average to be eligible as sophomores, juniors and seniors (Dillon, 2006).  
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grappling over who sets the standards, the important point is that standards are being set 

and that both the federal and state governments are focusing on ramping up rigor in high 

schools. 

2. Offer � and require � a wide range of math and foreign language courses 

Some researchers contend that advanced math courses, such as calculus, are the 

strongest indicators of future success (Wirt et al, 2003; Rose & Betts, 2001), a finding 

that is corroborated in this study. While there has been a major focus on the recruitment 

and retention of high quality teachers, particularly in the math and science fields, at the 

state and federal level, this study offers the point that simply offering an advanced math 

class may act as a signal for increased TCERs and 4YCERs.  

The importance of foreign language requirements also emerges. Across the board, 

requiring at least some foreign language, either built into a rigorous curriculum track, or 

as an individual course requirement, has a strong association with increased TCERs and 

4YCERs, and in the individual course dummy model, even with increased 2YCERs. In 

fact, it stands as the only variable that simultaneously is associated with increases in the 

percentage of students enrolled in two-year and four-year colleges. Yet only half of the 

schools surveyed required any foreign language. It is important to note that while 75 

percent of private schools require foreign language, only 37 percent of public schools do. 

Furthermore, the foreign language variable has a small, but negative correlation with both 

remedial courses (r= -0.13) and gifted and talented courses (r= -0.12), suggesting that 

schools requiring foreign language may be different from schools not requiring foreign 

language, in other contexts.  
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Generally, the rigorous curriculum track is substantively different from the core 

curriculum track because it requires an additional year of math, an additional year of 

science, and an additional year of history and/or foreign language. If students are required 

to take an additional year of math, one would expect that these students are more likely to 

take higher level math courses, out of necessity to fill requirements. Finally, while it is 

difficult to parse out the individual effects of an extra year of required history or foreign 

language that distinguishes the rigorous curriculum from the core, the fact that dummy 

variable for schools requiring fewer than three years of history had a positive association 

with 4YCERs raises questions as to whether it is the extra year of foreign language, at the 

expense of history, that may be more responsible for driving the positive association 

between rigorous curriculum and 4YCERs and TCERs.  

Caveat 

 While offering high level math courses does indicate higher total and four-year 

college enrollment rates for high schools, districts and states should not wait until high 

school to get students excited and prepared for high level math. Interventions and 

programs geared towards participation in both math and science courses should be 

instituted at the earliest stages of K-12 education. This has value to students in their roles 

both as individual members of the labor force and as citizens in the innovation- and 

competition-driven society. 

How Recommendation #2 Fits in with Current Policy 

There are currently two major Senate bills that focus on innovation and 

maintaining America�s competitive advantage, the National Innovation Act (NIA) and 
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Protecting America�s Competitive Edge (PACE). Each bill seeks to keep America 

competitive in the face of global competition by removing barriers to a high quality 

education, growing our science, technology, engineering, and math (STEM) labor force, 

and expanding American research and development capabilities. The PACE bill, in 

particular, has a strong high school reform focus, with efforts to recruit new highly 

qualified math and science teachers, expand math and science �specialty� high schools, 

and encourage more students to take AP and International Baccalaureate courses, 

particularly in math and science. President Bush�s American Competitiveness Initiative 

has similar ambitions, but also addresses the fact that early math and science 

interventions are necessary to encourage students to enter the STEM fields. The Initiative 

includes �Math Now for Elementary Students� and �Math Now for Middle School 

Students,� both modeled after the Reading First program that targets early literacy 

problems.   

The movement for foreign language instruction is further behind. As it currently 

stands, only three states and the District of Columbia require any foreign language 

courses for graduation. New York and New Jersey each require one year of foreign 

language, and Texas and D.C. each require two. Individual districts may impose their 

own requirements, but for the vast majority of districts, there are no signals from the 

states that foreign language should be held as a priority. President Bush has included the 

�National Security Language Initiative� in his 2007 budget, a plan to increase the number 

of Americans that speak �critical need� foreign languages, such as Chinese and Farsi, to 
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strengthen our national and economic security. However, the NSLI represents just the tip 

of the iceberg in increasing foreign language instruction. 

This is an area where schools of choice may play an important role. There is a 

rise in charter and magnets schools that focus primarily on math and science, among 

other subjects. As mentioned above, the PACE bill does include funding for specialty 

academies and as NCLB continues to identify more schools in need, it is likely that many 

traditional public may be converted into charter schools, as stated in the law. When these 

schools are converted, there is a real opportunity to strengthen and bolster the curriculum 

requirements to better meet the needs of the new economy.  

3. Dissemination of best practices across both districts and individual schools. 

One of the greatest benefits of living in the Digital Age is that the exchange of 

data and information is easier than ever before. In many ways, the rapid exchange of 

information is a new form of currency in the 21st century and the establishment of web-

based portals that permit schools to share information about what strategies are, and are 

not, successful in preparing high school students for both the college and work 

environment would benefit educators and education agencies. While there are many 

national and statewide organizations that evaluate and disseminate their own best 

practices, there is a great deal of value in creating a forum for educators to share their 

own experiences.  

Caveat 

Individual schools may not have the ability to alter their required curriculum or 

course offerings, making it important that there are district and state-level information 
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databases as well. Also, even if the government or private entities were to create these 

portals, there is, unfortunately, little guarantee that educators would participate in the 

information exchange. Any system would need to provide incentives, beyond the obvious 

of improved instruction, for educators to participate on both ends of these programs: 

providing best practices and accessing that information.  

How Recommendation #3 Fits in with Current Policy 

 There is one model for this type of system, the Ohio Resource Center for 

Mathematics, Science, and Reading (ORC), a project of the State University Education 

Deans, funded by the Ohio General Assembly.8 ORC identifies best practices for 

professional development and effective instruction to schools, districts, and higher 

education institutions. ORC also provides peer-reviewed instructional resources for best 

practices, and other assessment and general education resources for teachers and 

professors throughout Ohio. The only additional step I would advise would be to allow 

two-way communication between educators   

Fields of Future Research To Explore 

4. A focus on what drives two-year vs. four-year college enrollment 

The most interesting and thought-provoking findings throughout this paper were 

the contradictory associations between rigorous curriculum requirements and offerings 

with two-year versus four-year college enrollment rates. While it was not the original 

intention of this study to examine the associations between curriculum and four-year and 

two-year colleges as separate entities, the initial findings compelled me to focus on the 

divergent effects curriculum has on these individual enrollment rates. Recognizing that 
                                                
8 For more information: http://www.ohiorc.org/about/general.aspx 
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this study simply scrapes the surface of the issue, further research is needed to truly 

understand what courses are better suited for students interested in two-year and four-

year colleges, as well as what can be done to further encourage students to choose four-

year institutions over two-year institutions.  For example, although the finding that 

remedial and gifted and talented courses were associated with lowered 4YCERs and 

TCERs and increased 2YCERs may be explained in part by the small, but positive 

correlation between remedial courses and schools with Title I status (r=0.16), which may 

have other disadvantages working against college enrollment rates, there is likely more to 

the story.  

There is still work to be done to encourage students to enroll in two-year colleges. 

However, any of the strategies used should target the students not captured in these 

enrollment rates constructs, those students not enrolling in any postsecondary school. The 

models controlled for schools that enroll a high percentage of technical and vocational 

students, recognizing that the postsecondary educations these students are more likely to 

seek out, be it at professional or technical colleges, may be different than more traditional 

two-year colleges that focus on liberal arts. Therefore, we should target students that do 

not complete high school, do graduate but opt out of two-year colleges for some reason, 

with any intervention aimed at boosting 2YCERs.  

Caveat 

While tracking is most likely a viable and efficient policy for determining what 

will encourage students to enroll in and attend a two-year or four-year college, there are a 

few obvious downsides to determining a high school student�s future too quickly and too 
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early on in his academic career.  Any strategies adopted, be it tracked curriculum or 

intraschool academies that separate students, should take care in not forcing a student 

down a path, based on any individual-level characteristics, such as race or income, and 

should involve parental input. 

5. Assessment of gifted and talented and remedial courses in high schools.  

High schools frequently offer gifted and talented and remedial courses. In this 

survey, 60 percent of schools offer a gifted and talented course, 69 percent offer remedial 

math and/or English courses, and 46 percent of schools offer both. Districts and states 

should ensure that each type of course is aligned with the remediation or advancement in 

skills and knowledge needed in the postsecondary and real world environments. This 

study suggests that they are both positively associated with students enrolling in two-year 

colleges, but have an ultimately negative impact with the net percentage of students 

enrolling in college or, at the very least, are indicative of schools that typically enroll 

fewer graduating seniors in any postsecondary institution. There may be an opportunity 

to improve these courses, which each seek to target a specific population of high school 

students, be it those at the top of the class or those struggling to pass. In some ways, 

targeted courses are more attractive and less controversial than tracking students based on 

their abilities, and should have positive relationships with future college enrollment 

decisions. There is very limited research on the efficiency of these courses, and much can 

be learned from evaluating best practices across the states.  
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Caveat: 

 There are no apparent downsides to researching the effectiveness of courses that 

target specific populations of students, especially when they have the intended purpose of 

ensuring more students graduate and enroll in and attend college. Although there are 

limited resources to conduct research and expand high school programs, the fact stands 

that twenty-eight percent of freshmen entering two-year and four-year colleges enroll in 

at least one remedial reading, writing, or math course, it may very well be more cost 

effective to offer remediation earlier rather than later (Parsad et al, 2003).  
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APPENDIX A: Descriptive Tables and Regression Models 

Table 1: Curriculum Classifications (N=4781) 
Required Curriculum Required Courses 

Rigorous Curriculum (RC) 
 
n = 482 

- At least four years of English 
- At least four years of Math 
- At least three years of science 
- At least four years combined of 

History and foreign language, with at 
least one semester of each required 

Core Curriculum (CC) 
 
n = 1349 

- At least four years of English 
- At least three years of Math 
- At least two years of science 
- At least three years combined of 

History and foreign language, with at 
least one semester of each required 

Low Curriculum (LC) 
 
n = 2950 

- Less than four years of English 
- Less than three years of Math 
- Fewer than 11 total years of instruction 

required 
- No foreign language required 

 
Table 2: Percent of Students Enrolling in College and Other Success Outcomes, by 
Curriculum Requirements 
                                                                                Required Curriculum 
 Rigorous Core Low Mean 
TCER 81.76% 

(22.62) 
79.61% 
(21.78) 

71.04% 
(20.41) 

74.54% 
(21.50) 

4YCER 66.08 
(29.26) 

59.54 
(28.37) 

46.91 
(23.27) 

52.41 
(26.44) 

2YCER 15.69 
(16.92) 

20.07 
(17.06) 

24.13 
(15.59) 

22.13 
(16.39) 

% Graduating Class 
took SATs 

74.15 
(33.25) 

64.89 
(35.17) 

45.42 
(33.14) 

53.89 
(35.48) 

Graduation Rate 
 

81.33 
(27.54) 

82.13 
(25.72) 

81.84 
(25.93) 

81.87 
(25.42) 

Number of AP 
courses offered 

6.20 courses 
(4.84) 

6.34 courses 
(4.57) 

6.34 courses 
(4.54) 

6.34 courses 
(4.58) 

Standard deviations in parentheses 
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Table 3: Percent of Students Enrolling in College, by School Typology 

School Typology               TCER          4YCER           N___   
Public                 69.25%         45.15%            3501 
Private                       89.01          72.25          1280 
 
Title I       69.44          45.34               1821 
Non-Title I      77.68          56.75               2960 
 
Minority          64.82          41.45          599 
Non-Minority      75.93          53.98          4182 
 
Small School      77.48          56.94          976 
 
Requires Exit Exam     70.99          47.65          2177 
 
 
Table 4: Percent of Schools Requiring Curriculum Classification, by School 
Typology 
 
School Typology  RIGOROUS  CORE  LOW  N___      
Public    6.20%   20.68% 73.12%           3501 
Private    20.70   48.83  30.47        1280 
 
Title I    8.95   24.88  66.17  1821 
Non-Title I   10.78   30.27  58.95  2960 
 
Minority   18.53   38.90  42.57  599 
Non-Minority   8.87   26.69  64.44  4182 
 
Small School   16.60   36.99  46.41      976 
 
Requires Exit Exam  9.19   26.96  63.85  2177 
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Table 5: Distribution of Public and Private Schools, by School Characteristics 
 
School Typology   PUBLIC   PRIVATE    
 
Title I     45.73%   17.19% 
     (n=1601)   (n=220) 
 
Non-Title I    54.27%   82.81%  
     (n=1900)   (n=1060) 
 
Minority    13.97%   8.59% 
     (n=489)   (n=110) 
 
Non-Minority    86.03%   91.41% 
     (n=3012)   (n=1170) 
 
 
Title I & Minority   9.14%    3.91% 
     (n=320)   (n=50) 
 
Title I & Non-Minority  36.59%   13.28% 
     (n=1281)   (n=170)  
 
Non-Title I & Minority  4.83%    4.69% 
     (n=169)   (n=60) 
 
Non-Title I & Non-Minority  49.44%   78.13% 
     (n=1731)   (n=1000) 
 
 
Small School    8.65%    52.58% 
     (n=303)   (n=673) 
 
Non-Small School   91.35%   47.42% 
     (n=3198)   (n=607) 
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Table 6: Frequency of Years of Required Courses, by Subject  
ENGLISH       %*  N 
Less Than Four Years      7.07%  338  
Four Years       90.96  4349 
Greater Than Four Years     1.97  94 
 
MATH       %  N 
Less Than Three Years     28.99% 1386 
Three Years       56.01  2678 
Greater Than Three Years     15.00  717 
 
SCIENCE       %  N___ 
Less Than Three Years     46.45% 2221 
Three Years       45.24  2163 
Greater Than Three Years     8.30  397 
 
 
HISTORY       %  N 
Less Than Three Years     12.07% 577  
Three Years       52.35  2503 
Greater Than Three Years     35.58  1701 
 
FOREIGN LANGUAGE     %   N             
None required       52.42% 2506 
Required       47.58  2275 
 
*Estimates may not equal 100%, due to rounding 
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Table 7: OLS Estimate of Association Between College Enrollment and Curriculum, 
By Classification (Baseline of Low Curriculum) 
                                               TCER                         4YCER                         2YCER 
 Model 1 Model 2 Model 3 
Intercept 52.16*** 

(1.39) 
21.97*** 
(1.62) 

30.19*** 
(1.23) 

Rigorous 
Curriculum 

2.79*** 
(0.93) 

8.90*** 
(1.08) 

-6.12*** 
(0.82) 

Core Curriculum 1.57** 
(0.64) 

3.51*** 
(0.74) 

-1.95*** 
(0.56) 

Calculus 5.89*** 
(0.86) 

8.15*** 
(0.99) 

-2.23*** 
(0.76) 

Number APs 1.17*** 
(0.07) 

1.35*** 
(0.08) 

-0.19*** 
(0.06) 

Remedial -1.10* 
(0.59) 

-3.28*** 
(0.68) 

2.18*** 
(0.52) 

Gifted/Talented -1.48** 
(0.59) 

-3.37*** 
(0.68) 

1.89*** 
(0.52) 

Exit Exam -1.11** 
(0.56) 

-1.26* 
(0.65) 

0.15 
(0.49) 

Elective 0.80 
(0.63) 

-1.96*** 
(0.72) 

2.77*** 
(0.55) 

Private 21.43*** 
(0.81) 

27.68*** 
(0.94) 

-6.25*** 
(0.71) 

Minority -5.99*** 
(0.82) 

-6.22*** 
(0.95) 

0.24* 
(0.72) 

Title I -0.92 
(0.57) 

-1.84*** 
(0.65) 

0.92* 
(0.01) 

Teacher Experience -0.003 
(0.01) 

0.05*** 
(0.01) 

-0.05*** 
(0.01) 

Teacher Education 0.13*** 
(0.01) 

0.21*** 
(0.01) 

-0.08*** 
(0.009) 

Tech/Voc -5.57*** 
(1.45) 

-5.05*** 
(1.68) 

-0.52 
(1.27) 

Small School -0.86 
(0.79) 

-0.68 
(0.91) 

-0.18 
(0.69) 

N 4781 4781 4781 
(df) 15 15 15 
R2 32.31 40.00 9.96 
*p<.10, **p<.05, ***p<.01, standard errors in parentheses 
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Table 8: OLS Estimate of Association Between College Enrollment and Curriculum, 
In Public Schools (Baseline of Low Curriculum) 
                                                 TCER                             4YCER                           2YCER  
 Model 1 Model 2 Model 3 
Intercept 52.17*** 

(1.75) 
24.02*** 
(1.91) 

28.15*** 
(1.42) 

Rigorous Curriculum 1.88 
(1.30) 

8.09*** 
(1.42) 

-6.20*** 
(1.06) 

Core Curriculum 1.42* 
(0.79) 

2.35*** 
(0.86) 

-0.93 
(0.64) 

Calculus 4.94*** 
(1.13) 

5.04*** 
(1.23) 

-0.10 
(0.92) 

Number APs 1.43*** 
(0.08) 

1.49*** 
(0.08) 

-0.06 
(0.06) 

Remedial -1.44** 
(0.74) 

-2.28*** 
(0.80) 

0.84 
(0.59) 

Gifted/Talented -1.99*** 
(0.69) 

-3.91*** 
(0.76) 

1.91*** 
(0.56) 

Exit Exam -0.79 
(0.64) 

-0.95 
(0.69) 

0.16 
(0.52) 

Elective 0.22 
(0.69) 

-2.39*** 
(0.76) 

2.62*** 
(0.57) 

Minority -7.06*** 
(0.94) 

-7.12*** 
(1.03) 

0.07 
(0.76) 

Title I -1.30** 
(0.63) 

-1.88*** 
(0.69) 

0.58 
(0.51) 

Teacher Experience -0.02 
(0.02) 

0.04** 
(0.02) 

-0.05*** 
(0.01) 

Teacher Education 0.14*** 
(0.01) 

0.22*** 
(0.01) 

-0.08*** 
(0.01) 

Tech/Voc -4.34*** 
(1.52) 

-4.30*** 
(1.65) 

-0.03 
(1.23) 

Small School 2.73** 
(1.17) 

3.25** 
(1.27) 

-0.52 
(0.95) 

N 3501 3501 3501 
(df) 14 14 14 
R2 20.62 23.89 4.71% 
*p<.10, **p<.05, ***p<.01, standard errors in parentheses 
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Table 9: OLS Estimate of Association Between College Enrollment and Curriculum 
                                               TCER                         4YCER                         2YCER  
 Model 1 Model 2 Model 3 
Intercept 51.68*** 

(1.46) 
24.29*** 
(1.69) 

27.39*** 
(1.27) 

Less than 4 yrs of 
English 

0.23 
(1.09) 

-2.04 
(1.26) 

2.27** 
(0.94) 

Greater than 4 yrs 
of English 

0.94 
(1.87) 

4.63** 
(2.16) 

-3.69** 
(1.62) 

Less than 3 yrs of 
math 

0.02 
(0.76) 

-1.40 
(0.88) 

1.42** 
(0.66) 

Greater than 3 yrs 
of math 

0.46 
(0.96) 

3.57*** 
(1.11) 

-3.10*** 
(0.83) 

Less than 3 yrs of 
science 

0.96 
(0.69) 

-3.14*** 
(0.79) 

4.09*** 
(0.59) 

Greater than 3 yrs 
of science 

-1.31 
(1.22) 

-1.69 
(1.41) 

0.39 
(1.06) 

Less than 3 yrs of 
history 

-1.21 
(0.85) 

2.57*** 
(0.99) 

-3.77*** 
(0.74) 

Greater than 3 yrs 
of history 

0.38 
(0.59) 

-0.39 
(0.68) 

0.78 
(0.51) 

Foreign language 
required 

2.62*** 
(0.59) 

1.68** 
(0.69) 

0.93* 
(0.52) 

Calculus 5.83*** 
(0.86) 

8.14*** 
(0.99) 

-2.31*** 
(0.74) 

Number APs 1.15*** 
(0.07) 

1.37*** 
(0.08) 

-0.22*** 
(0.06) 

Remedial -1.14* 
(0.59) 

-3.23*** 
(0.68) 

2.09*** 
(0.51) 

Gifted/Talented -1.42** 
(0.59) 

-3.42*** 
(0.68) 

2.00*** 
(0.51) 

Exit Exam -1.16** 
(0.57) 

-1.48** 
(0.66) 

0.32 
(0.49) 

Elective 0.43 
(0.63) 

-1.81** 
(0.74) 

2.25*** 
(0.55) 

Private 21.43*** 
(0.81) 

27.78*** 
(0.95) 

-6.34*** 
(0.71) 

Minority -5.92*** 
(0.83) 

-6.19*** 
(0.96) 

0.27 
(0.72) 

Title I -0.99* 
(0.57) 

-1.56** 
(0.65) 

0.56 
(0.49) 

Teacher Experience -.0.00 
(.01) 

0.04*** 
(0.01) 

-0.04*** 
(0.01) 
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Teacher Education 0.13*** 
(0.01) 

0.21*** 
(0.01) 

-0.09*** 
(0.01) 

Tech/Voc -5.44*** 
(1.45) 

-5.34*** 
(1.68) 

-0.10 
(1.26) 

Small School -0.88 
(0.79) 

-0.59 
(0.91) 

0.29 
(0.68) 

N 4781 4781 4781 
(df) 22 22 22 
R2 32.51% 40.25% 12.28% 
*p<.10, **p<.05, ***p<.01, standard errors in parentheses 
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APPENDIX B: Variable Table 
 
Table 10: List and Description of Variables 

Name Description Estimate  
(Std. Dev.) 

N 

Enrollment Rate Variables 
PercEnroll % of graduating 

class enrolled in 2-
year or 4-year 
college 

74.54% 
(21.50) 

4781 

PercEnroll4yr % of graduating 
class enrolled 4-
year college 
 

52.41% 
(26.44) 

4781 

PercEnroll2yr % of graduating 
class enrolled 2-
year college 
 

22.13% 
(16.39) 

4781 

Curriculum/Course Variables 
Rigorous 
Curriculum (RC) 
 

= 1 if school 
requires �rigorous� 
curriculum 
 

10.08% 
 

4781 

Core Curriculum 
(CC) 
 

= 1 if school 
requires �core� 
curriculum 
 

28.22% 4781 

Low Curriculum 
(LC) 
 
 

= 1 if school 
requires �low� 
curriculum 
 

61.70% 4781 

YrsEng (mean) Years of English 
required 
 
 

3.96 years 
(0.46) 

4781 

YrsMath (mean) Years of math 
required 
 
 

2.86 years 
(0.71) 

4781 
 

YrsSci (mean) Years of science 
required 
 
 

2.61 years 
(0.73) 

4781 
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YrsHist (mean) Years of history 
required 
 
 

3.22 years 
(0.70) 

4781 

YrsFL (mean) Years of foreign 
language required 
 
 

1.04 years 
(1.14) 

4389 

MathGT3 = 1 if yrs. of math 
required > 3 
 
 

15.00% 
(35.71) 
 

4781 

SciLT3 = 1 if yrs. of 
science  
required < 3 
 

46.45% 
(49.88) 
 

4781 

Sci3 = 1 if yrs. of 
science 
required = 3 
 

45.24% 
(49.78) 
 

4781 

SciGT3 = 1 if yrs. of 
science  
required > 3 
 

8.31% 
(27.59) 
 

4781 

HistLT3 = 1 if yrs. of history 
required < 3 
 
 

12.07% 
(32.58) 
 

4781 

Hist3 = 1 if yrs. of history 
required = 3 
 
 

52.35% 
(49.95) 
 

4781 

HistGT3 = 1 if yrs. of history 
required > 3 
 
 

35.58% 
(47.88) 
 

4781 

FL = 1 if foreign 
language required 
 
 

47.58% 
(49.95) 
 

4781 

Calc  =1 if offer Calculus 
 
 
 

87.55% 
(33.01) 

4781 
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NumberAP (mean) Number of AP 
courses offered 
 
 

6.34 courses 
(4.58) 

4781 

Remedial = 1 if offer 
remedial math 
and/or English 
 

69.32 % 
(46.12) 

4781 

Gifted = 1 if offer gifted 
and talented 
courses 
 

60.26 % 
(48.94) 

4781 
 

ExitExam = 1 if require exit 
exam to graduate 
 
 

45.53 % 
(49.81) 

4781 

Elective = 1 if require at 
least one semester 
of art, music, or 
computer education 

77.01 % 
(42.08) 

4781 

School Characteristics 
Public = 1 if public school 

 
 
 

73.23 % 
(44.28) 

4781 

Private = 1 if private 
school 
 
 

27.78 % 
(44.26) 

4781 

Minority = 1 if 75% or more 
of student body is 
Black and/or 
Hispanic 

12.53 % 
(33.11) 

4781 

TitleI = 1 if Title I status 
 
 
 

38.07 % 
(48.57) 

4781 

Teachexp10 % of teachers with 
over 10 years of 
experience 
 

59.23 % 
(21.39) 

4781 

TeachBedu % of teachers 
attained more than 
Bachelor�s degree 

50.87 % 
(26.11) 

4781 
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TechVoc = 1 if 50% or of 
student population 
enrolls in tech or 
vocational program 

3.32 % 
(17.93) 

4781 

SmallSchool = 1 if student 
population is 400 
and below 
 

20.41 % 
(40.31) 

4781 

PercSAT % of graduating 
class that took 
SATs 
 

53.89% 
(35.48) 

4578 
 

GradRate % of  senior class 
that graduated 
within 4 years 
 

81.87% 
(25.42) 

4781 

SchSize # of students 
enrolled in a high 
school 
 

1116.9 
(900.39) 

4781 

TeachSize # of teachers 
employed at a high 
school 
 

71.75 
(44.91) 

4781 
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