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Abstract:  
 

Early college high schools are a new and rapidly spreading model that merges the high school 

and college experiences and that is designed to increase the number of students who graduate 

from high school and enroll and succeed in postsecondary education. This article presents results 

from a federally funded experimental study of the impact of the early college model on Grade 9 

outcomes. Results show that, as compared to control group students, a statistically significant 

and substantively higher proportion of treatment group students are taking core college 

preparatory courses and succeeding in them. Students in the treatment group also have 

statistically significantly higher attendance and lower suspension rates than students in the 

control group. 
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Article:  
 

INTRODUCTION 
 

Across the United States, there has been an increasing drumbeat of dire news related to high 

school performance. Estimates indicate that only 70% of our nation's ninth graders graduate 

within 4 years (Swanson, 2009). Furthermore, those who do graduate are often seen as 

underprepared for further education or the world of work. For example, 60% of employers rate 

students’ basic skills as “fair” or “poor” (American Diploma Project, 2004), and more than one 

third of students graduate from high school unqualified or marginally qualified to go to college 

(National Center for Education Statistics, 2004). In response, the U.S. Department of Education 
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has articulated a goal for middle and high schools that all students graduate on time from high 

school “prepared for at least one year of post-secondary education” (Martin, 2009). 

 

To respond to these challenges, foundations, national organizations, and states have increased the 

attention paid to high school reform. Although there are many strategies being implemented 

across states (Edmunds & McColskey, 2007), one of the most visible has been the creation of 

new small schools, some of which are early college high schools. Early college high schools 

have been proposed as a way to increase both the number of students who graduate from high 

school and the number of students who are prepared for and go on to postsecondary education. 

Primarily located on college campuses, these high schools are designed to accelerate the 

academic progress of students while minimizing or even eliminating the barriers between high 

school and college. They are seen as particularly appropriate for students who may not have 

considered attending college. Students in early college high schools (we use the term “early 

colleges” as a shorthand) are expected to graduate in 4 to 5 years with a high school diploma and 

an associate's degree or 2 years of transferable college credit. Since 2002, more than 200 early 

colleges have been created under the auspices of the national Early College High School 

Initiative primarily funded by the Bill & Melinda Gates Foundation (Jobs for the Future, 2011), 

and many early colleges have also been created independently by districts or states. 

 

Given their high expectations, early colleges represent a test of whether substantially redesigned 

high schools can realize the vision of all students graduating from high school prepared for 

college and work. This article looks at the extent to which early colleges are on track for 

achieving this goal by analyzing ninth-grade outcomes from the first large-scale experimental 

study of the impact of this rapidly spreading model. 

 

THEORETICAL BACKGROUND 

 

As articulated by the national Early College High School Initiative, early colleges should 

increase the number of students graduating from high school and prepared for attending college 

because 

 

encountering the rigor, depth, and intensity of college work at an earlier age 

inspires average, underachieving, and well-prepared high school students. In 

addition, the early college high school model helps reduce financial and 

admissions barriers faced by many low income students. (Jobs for the Future, 

2005, p. 3) 

 

Notwithstanding the rhetoric and the Initiative's rapid growth, little research has been completed 

on the effectiveness of the early college design (American Institutes for Research & SRI 

International, 2005; Jacobson, 2005). Some literature does exist on middle colleges, which have 

been in existence for longer and share some (but not all) of the features of early colleges. Early 

descriptive studies have suggested that middle colleges can increase the graduation rates and 

college attendance of low-performing students (Cullen, 1991; Houston, Byers, & Danner, 1992). 

However, an experimental study of the middle college model as implemented in Portland, 

Oregon, found that the model had no impact on graduation or dropout rates (Dynarski, Gleason, 

Rangarajan, & Wood, 1998). 



 

The largest study completed on the early college model to date has been a 6-year national 

evaluation commissioned by the Bill & Melinda Gates Foundation and conducted by the 

American Institutes of Research and SRI International (2009). The evaluation was descriptive in 

nature and focused primarily on understanding the different features of implementation and the 

outcomes of students enrolled in the early college. This study found that early colleges were 

enrolling students who were underrepresented in higher education and that those students 

experienced success in the early college high schools. Students reported they were engaged in 

school and that they had a positive academic self-concept. The study also found that the early 

colleges’ students outperformed the corresponding school district average on state assessments, 

although the study was not designed to account for students’ entering achievement or motivation. 

 

Given that students must apply to the early college and can thus be seen as potentially 

systematically different from the traditional high school population, it would be very challenging 

to conduct a quasi-experimental impact study that attempted to match early college students to 

traditional high school students. In fact, a descriptive study found that the early college 

populations in North Carolina had overall higher Grade 8 achievement scores and higher levels 

of motivation than average for students in their respective districts (Glennie & Purtell, 2008). 

This inherent difference highlights the critical need for an experimental study in examining the 

impact of a model like the early college. An experimental study, such as the one reported in this 

paper, can help eliminate any bias introduced by students self-selecting into the school and can 

help ensure the most accurate estimate of the impact of the model. 

 

Although the Early College High School Initiative is a national intiative, the study reported in 

this article is examining the impact of schools only in North Carolina: schools that are part of the 

national initiave but are funded by the North Carolina General Assembly. The study focuses on 

North Carolina for three main reasons. First, with more than 70 early colleges in place—

approximately one third of those established under the national initiative—North Carolina is 

supporting the lion's share of this reform. Second, North Carolina's model is among the best 

defined because these schools are all managed by the same organization, which has clearly 

articulated the components of the model and monitors implementation. Finally, all of the schools 

in the study are within the the same state, have the same student assessments, and submit the 

same data, which allows the focus to remain more on the model itself and not on other factors 

that might be influencing outcomes. The next section describes the model as implemented in 

North Carolina and as examined in this study. 

 

 

THE EARLY COLLEGE HIGH SCHOOL MODEL 

 

The core components of the Early College High School model may vary as it is implemented in 

different locations around the country. The schools that are part of North Carolina's initiative are 

all managed by the same entity, the North Carolina New Schools Project (NCNSP) that has 

conceptualized the model and provides intensive professional development centered on the core 

elements of the model. 

 



North Carolina's early college model exhibits a set of specific organizational characteristics. The 

target population of early colleges is intended to be students who are underrepresented in 

college, including those who are low income, the first in their family to go to college, or a 

member of minority group underrepresented in college. The early colleges are autonomous 

schools managed by the local school district in partnership with a higher education partner, either 

a community college or a university. Almost all of the schools are physically located on the 

campus of their higher education partner, although a small number are considered “virtual” 

schools with their college courses being offered online. (None of the virtual schools are part of 

this study.) The early colleges’ maximum size is 400 students total, serving students in Grades 9 

to 12 with some schools offering a 5th year or Grade 13. In most settings, students begin taking 

college courses in their freshman year of high school, and in all settings the expectation is that 

participating students will graduate from high school with 2 years of transferable college credit. 

 

In addition to these specific organizational characteristics, early colleges are expected to 

implement a core set of design principles that are reflective of a high-quality high school. These 

six design principles as articulated by the NCNSP are as follows: 

 

 Ready for College: NCNSP schools are characterized by the pervasive, transparent, and 

consistent understanding that the school exists for the purpose of preparing all students 

for college and work. They maintain a common set of high standards for every student to 

overcome the harmful consequences of tracking and sorting. 

 

 Require Powerful Teaching and Learning: NCNSP schools are characterized by the 

presence of commonly held standards for high-quality instructional practice. Teachers in 

these schools design rigorous instruction that ensures the development of critical 

thinking, application, and problem-solving skills often neglected in traditional settings. 

 

 Personalization: Staff in NCNSP schools understand that knowing students well is an 

essential condition of helping them achieve academically. These high schools ensure that 

adults leverage knowledge of students in order to improve student learning. 

 

 Redefine Professionalism: Evident in NCNSP schools are the collaborative work 

orientation of staff, the shared responsibility for decision making, and the commitment to 

growing the capacity of staff and schools throughout the network. 

 

 Purposeful Design: NCNSP schools are designed to create the conditions that ensure the 

other five design principles: ready for college, powerful teaching and learning, 

personalization, leadership, and redefined professionalism. The organization of time, 

space, and the allocation of resources ensures that these best practices become common 

practice. (North Carolina New Schools Project, 2011) 

 

From the organizational characteristics and design principles, 1 we created a logic model (Figure 

1) that guided the overall design of our study, including the selection of implementation and 

outcome variables. In the next section, we describe the study's methodology. 

 



 
 

METHODOLOGY 

 

Funded by the Institute of Education Sciences, the Study of the Efficacy of North Carolina's 

Early College High School model is a longitudinal experimental study examining the program's 

implementation and impact. The study is designed to accomplish three primary aims: 

 

1. Determine the impact of the model on selected student outcomes, 

2. Determine the extent to which impacts differ by student characteristics, and 

3. Examine the implementation of the model and the extent to which specific model 

components are associated with positive outcomes. 

 

We have reported ninth-grade findings from earlier, smaller samples on outcomes and 

implementation elsewhere (Edmunds, Bernstein, Glennie, Willse, Arshavsky et al., 2010; 

Edmunds, Bernstein, Unlu, Glennie, Smith et al., 2011). In this article, we report on the impact 

of the model on an expanded set of ninth-grade outcomes for a much larger sample of students. 

Specifically, we examine the following research question: 

 

Do ninth-grade students who attend early college high schools perform significantly better 

than students in traditional high schools on coursetaking and course progression, 

attendance, behavior, and academic aspirations? 

 



Sample 

 

Schools participating in the study had more applicants than they had slots and agreed to use 

random assignment to select students for enrollment. In all cases, students were required to apply 

for the early college. Schools identified a pool of eligible applicants and provided that list to the 

research team. The research team assigned each student a randomly generated number and 

ordered the list from lowest to highest, creating a randomly ordered list with an embedded 

waitlist. Early colleges then offered students spots in the order in which they appeared on the list. 

In some cases, the research team conducted a stratified random lottery to allow the schools to 

overrepresent or equally represent certain targeted populations. For example, some schools had a 

local district requirement that they accept the same number of students from all traditional high 

school attendance zones. In all cases, the odds of acceptance into the early college for each 

student were recorded in the data set and accounted for in analyses via weights created based on 

these odds. Specifically, all analyses incorporated weights based on the inverse of these 

probabilities, so that students who were less likely to be admitted to the early college were given 

greater weight in the analyses. 

 

Students who were on the initial waitlist and were offered spots according to the correct 

randomized order were included in the treatment group because their process of selection was 

random. If, however, a student on the waitlist was, through a nonrandom process, selected by the 

school to attend the early college, that student remained in the control group in terms of the study 

analyses. This was done because we used an intent-to-treat (ITT) framework, which is described 

in more depth in the analysis section. 

 

In addition to the schools that followed the preceding process, two schools used random numbers 

to assign students prior to the beginning of the study. An examination of the characteristics of the 

treatment and control groups for these schools found no important differences between the two 

groups, except for a statistically significant difference in the proportion of students who were 

retained prior to Grade 8. The data for these schools were pooled with the data from the sample 

of schools included in the beginning of the formal study. 

 

In this study, two sets of students were excluded from all analyses. The first set includes students 

who were in the original assignment sample but were ultimately retained in eighth grade. We 

exclude these students from all analyses because, if the lottery had been held later in the school 

year, they would not have been considered for the lottery process. Four students were excluded 

because they were retained in eighth grade. The second group included any students who were 

automatically admitted to the school for various reasons (e.g., sibling of a currently enrolled 

student, child of a staff member, etc.). These students were excluded from the original random 

assignment pool and were therefore also excluded from all analyses. 

 

The analyses reported in this article include outcomes for a total of 1,607 Grade 9 students in 18 

cohorts in 12 schools. 2 Table 1 provides the demographic characteristics of the treatment and 

control groups, weighted by students’ probability of selection into the early college. The table 

shows that the only statistically significant difference between the two groups was in the pass 

rates of those students who took Algebra I in eighth grade; all other differences were not 

statistically significant. To account for these differences and increase the precision of our 



estimates, we include key baseline characteristics in our analyses; this is explained in more depth 

in the analysis section. 

 

 
 

The sample for each analysis may vary slightly depending on the outcome analyzed. For many 

analyses, we exclude students who are missing a value on the outcome variable or students who 

are missing from the data set entirely. Students who are missing from the data set include 

students who are no longer enrolled in North Carolina public schools, such as students who 

moved, who left school but have not officially dropped out, or students who went to a private 

school. The specific sample is described for each outcome in the next section and is shown 

in Table 2. 



 

 
 

Data Sources 

 

To track progress toward the anticipated long-term outcomes of early colleges, which include 

increased graduation from high school and increased enrollment in and success in college, we 

identified a series of intermediate measures found to be previously associated with continued 

enrollment in high school and/or success in college. 

 

This article includes data on the following outcome variables collected by the North Carolina 

Department of Public Instruction (NCDPI): coursetaking patterns and success, attendance, 

suspension, and aspirations. These data are linked to our study data in a longitudinal dataset. The 

specific measures are defined next. 

 



College Preparatory Coursetaking and Success Taking a core set of challenging academic 

courses has been connected to higher graduation rates (Lee & Burkham, 2003) and to persistence 

and success in college (Adelman, 2006). These courses tend to follow a standard trajectory, often 

defined as a “college preparatory course of study,” that is frequently tied to the entrance 

requirements for state universities. Students who do not take an expected set of courses in Grade 

9, including English I and Algebra I or higher level math courses, are less likely to graduate from 

high school with the courses required for college. For example, a study that looked at high school 

transcripts in California found that, out of the students who did not complete Algebra I by the 

end of Grade 9, only 6% had completed the courses necessary for college by the end of Grade 12 

(Finkelstein & Fong, 2008). As a result, this paper looks at English I and Algebra I as core Grade 

9 outcomes. 

 

Algebra I is the first math course in a set of courses generally required for college, which 

includes Geometry, Algebra II, and one course at a level higher than Algebra II. Algebra I, 

Geometry, and Algebra II have end-of-course exams that count in a school's accountability 

ratings. Only Algebra I is required for graduation for this cohort of students. It is possible that 

students who are perceived as less capable may traditionally be steered away from taking 

Algebra I earlier in their high school career and from taking the other upper-level math courses at 

all. Given this situation, students’ enrollment in higher level mathematics courses is likely a good 

indicator of the extent to which a school is serious about increasing the college preparedness of 

its students. As a result, this study also looks at the number of college preparatory math courses 

taken, defined as taking either Algebra I, Geometry, or Algebra II. 

 

For each course-related outcome, we present three measures. The first is course- taking—

whether the student took the course or not—and serves as a measure of access. Given that North 

Carolina did not have transcript data for the period analyzed, scores on state-mandated End-of-

Course (EOC) exams were used as proxies for course enrollment and success. As students were 

required to take the test when they took the course, a student was thus shown as taking the course 

if they had any score on the exam. Passing the test was used as a proxy for passing the 

course. 3 This may not represent an exact course pass rate given that there may be students who 

passed the test but did not pass the course or students who did not pass the test but did pass the 

course. On the other hand, the advantage of using the EOC exam as an indicator of passing the 

course was that it is a standardized statewide assessment, administered and scored consistently 

across all schools. Further, EOC exams are curriculum-based tests focused on goals of the State 

Course of Study. The NCDPI periodically reviews and updates the State Course of Study, and 

the State Board of Education approves its objectives. Then, tests are developed and modified to 

measure these objectives. These exams thus provided an external check on the content students 

have learned in the course. 

 

The second outcome is a traditional pass rate—the number of students who passed the test out of 

the number who took it. The final outcome, the one we see as the most important, is entitled 

successful completion and collapses the first two measures. Successful completion represents the 

percentage of students who took the course and passed the state-mandated test associated with 

the course. Compared to the traditional pass rate, this measure better captures the extent to which 

more students are on-track for college. It also does not penalize schools for expanding access to 



courses, because one way schools can artificially inflate their test scores is to restrict the types of 

students taking specific courses to only those who are most prepared. 

 

The sample for these outcome measures includes students who were enrolled in school or had 

dropped out in the current or previous academic year(s) as well as those who were retained in the 

ninth grade. We include students who dropped out in this sample because the primary goal is to 

identify the proportion of students who are academically on-track for college—students who 

have dropped out can thus be seen as being off-track for college. Students who were missing in 

the ninth-grade data collection were excluded from these analyses (81 students did not have any 

ninth-grade data in the academic, school membership, or dropout files). 

 

Attendance Student attendance has been positively associated with progress in school (Lee & 

Burkham, 2003); changes in student attendance are therefore seen as a reliable indicator of 

students’ likelihood of remaining in school. Each school reports the number of days students are 

absent from school to the NCDPI. Excluded from the analyses are any students with missing 

attendance data: students who were missing entirely from the ninth-grade data files, students who 

had dropped out (three students), and students who were enrolled but did not have attendance 

data (50 enrolled students had missing ninth-grade attendance data). 

 

Student Behavior Positive school behavior has been shown to be positively correlated with high 

school graduation (House,1993; Lan & Lanthier, 2003; Lee & Burkham, 2003). The primary 

behavior-related outcome in this report is suspensions. Schools reported students who had been 

suspended out of school—either short term or long term. If students had been suspended more 

than once, each suspension was reported individually. For these analyses, we looked at the 

percentage of students who had been suspended at least once. The sample for these analyses 

excludes students who were missing all ninth-grade data or had dropped out in the analysis year. 

It also excludes a total of 76 students who applied to the early college for the 2005–2006 school 

year, a year for which we do not have suspension data. 

 

Aspirations Early colleges are supposed to encourage more students to consider the possibility of 

postsecondary education. Therefore, we would expect that treatment group students would have 

a higher level of aspiration toward college than control group students. As an indicator of 

students’ college aspirations, we look at students’ plans to attend a 4-year college as measured in 

a survey that accompanies each EOC test in North Carolina. The survey also asked if students 

were planning to attend a 2-year college; however, we did not include this in the postsecondary 

aspirations because the treatment students were already enrolled as community college students, 

resulting in a comparison that would be somewhat skewed. These analyses include the same 

subset of students as the attendance analysis, which excludes students who are missing and those 

who dropped out. It also excludes those students with missing values on the aspirations variable 

(72 enrolled students were missing aspirations data). 

 

In addition to the outcome variables listed, the study used demographic data collected through 

student applications to the early colleges and by the NCDPI as covariates, including gender, 

race/ethnicity, free or reduced-price lunch status, disability status, English Language Learner 

status, and the educational level of the parents. These data were also used to identify students for 



the subgroup analyses; the subgroups are based on the initiative's target population and are listed 

next. 

 

 Underrepresented minority. Students in this subgroup include those who are members of 

minority groups underrepresented in college. This includes students who identify 

themselves as African American/Black, Hispanic/Latino, and Native American/American 

Indian. Students who identify themselves as White, Asian, or Multiracial are considered 

to be non-minority because they are not underrepresented in college in North Carolina. 

 

 Low-income. Students in this category are those students who were identified as being 

eligible for free or reduced-price lunch in eighth grade. Because high school students are 

less likely to sign up for free lunch than younger students (Riddle, 2011), we keep the 

eighth-grade low-income designation throughout a student's high school career. 

 

 First generation. Students whose parents had only a high school diploma or less at the 

time the student applied to the early college were considered first generation. Any student 

who had at least one parent with some postsecondary education was not considered first 

generation. 

 

With all subgroup analyses, sites with 1 or 0 students in either the treatment or control group 

were excluded from the analyses. 

 

Analyses 

 

This study examined whether students in the early college perform better than their control group 

peers on core outcomes including coursetaking and success, behavior, and aspirations. This 

paper reports experimental estimates of the average effect of lottery assignment to an early 

college (an ITT analysis) and an instrumental variables extension of these estimates to represent 

the average effect of attending an early college (local average treatment effect [LATE]). The 

primary impact estimates were obtained from the following multivariate linear regression model, 

which was customized for each outcome measure as needed: 

 

 
 

where 

 

Yij = outcome of interest for student i in randomization block j, 4 

β b = ITT impact estimate for the bth randomization block or site, 

  

Tij = treatment status indicator which equals one if student i in block j was randomly 

assigned to enroll in the early college and zero otherwise, 

  

Ib ij = indicator variable for the bth randomization block (b = 1, 2,…,B). It is set to one for 

student i if b = j (i.e., student i is in the bthrandomization block) and to zero otherwise. 

  



β k+H = association between the kth student covariate and the outcome 

Xk ij = kth (k = 1,2,…, K) student-level baseline covariate, such as gender, race/ethnicity, 

age, free or reduced price lunch status, and passing reading and math state tests in the 

eighth grade; 

  

β K+H+b = fixed effect for the bthrandomization block or site; and 

  

ϵ ij = usual error term for student i in randomization block j. 
 

The analytic model in Equation 1 is designed to reflect the sampling and randomization scheme 

that was employed for this study. Specifically, applicants to each early college high school form 

a block and within each block, students were randomized to the treatment and control conditions. 

Each school (or block) is represented in the analysis via a block indicator (Ib ij ) in the model. 

Thus, the model accounts for school differences via the block indicators. Furthermore, within 

each randomization block, a treatment effect is estimated via the Treatment × Block interaction 

terms (TijI
b ij ). We have included the fixed Treatment × Block interaction terms rather than a 

random effect for the treatment indicator to reflect the purposive sampling of schools that were 

selected for the study. Note that if schools had been selected at random from a defined 

population and we were seeking to generalize the results of the study to such a broad population, 

we would have used a random treatment effect model, but with this purposive sample, the use of 

the fixed Treatment × Block interaction terms is appropriate (Raudenbush, Martinez, & 

Spybrook, 2007; Schochet, 2008a). This analytic strategy is consistent with those employed by 

large-scale Institute of Education Sciences-funded studies that utilized a similar randomization 

design (Bernstein, Dun Rappaport, Olsho, Hunt, & Levin, 2009; Constantine et al., 2009; 

Gleason, Clark, Tuttle, & Dwyer, 2010) as well as with a recently published study that examined 

the impact of New York City's small schools efforts (Bloom, Thompson, & Unterman, 2010). 

 

In Equation 1, the treatment indicator in the Treatment × Block interactions (Tij ) captures the 

original random assignment status of students; thus, the resulting school- or block-specific 

effects (β b ) represents the ITT effect of the early college for students in the randomization block 

(or site) b, which is the primary effect of interest for this study. We calculate an overall ITT 

impact estimate by averaging these block-specific effects, weighting them proportionally to the 

total number of students (treatment and control) in each block. This ensures that the resulting 

impact estimate pertains to the average student who applied to enroll in an early college and went 

through the lottery. In addition, we conducted several sensitivity and specification tests including 

(a) using a logistic regression model instead of the linear probability model for binary outcome 

measures, (b) excluding sites with a severe (greater than 3:1) treatment-control imbalance, (c) 

using an alternate weighting scheme (weighting site-specific impact estimates by the inverse of 

the variance of the site-level impact), and (d) excluding sites with five or fewer students in either 

the treatment or control groups. 5 None of these tests yield results substantively different from 

those yielded by the primary analytic strategy just described. 

 

As previously mentioned, this study primarily uses an ITT analysis coupled with a treatment-on-

the-treated analysis. ITT is an analysis approach, used commonly in medical studies (Hollis & 

Campbell, 1999) and applied increasingly to education policy studies (Institute of Education 

Sciences, 2005), that keeps all study participants in the group to which they were originally 



assigned, regardless of whether participants actually received the entire intervention. This 

analysis preserves the integrity of the original random assignment (Hollis & Campbell, 1999). In 

this study, any students initially assigned to the early college were included in the treatment 

group, even if they changed their mind and did not go (no-shows) or if they later left the school 

(transfers) after being enrolled there for some time. In addition, students who were initially 

identified as being in the control group remained in the control group for analysis purposes, even 

if they later attended the early college for any reason (crossovers). If we were not doing an ITT 

analysis, no-shows would be counted in the control group and crossovers would be included in 

the treatment group. This would distort the balance of the original treatment and control groups 

produced by random assignment if these students were systematically different from those who 

remained in the original group to which they had been assigned (compliers). 

 

Although the ITT approach provides the most policy-relevant impact estimate, it does ignore no-

shows and crossovers and may consequently understate the impact of the early college on those 

who ended up participating in the intervention (Hollis & Campbell, 1999). To address this, we 

also calculated the treatment-on-the-treated or LATE estimates, which are calculated by dividing 

the ITT impact estimates by the factor (1-r-c) where r is the no-show rate and c is the crossover 

rate (Angrist, Imbens, & Rubin, 1996; Gennetian, Morris, Bos, & Bloom, 2005). With this 

approach, we operate under several assumptions: (a) that the impact of the early college is zero 

for the no-shows, (b) that the impact on crossovers is the same as if they had been originally 

assigned to the treatment group, and (c) that crossovers would have attended the early college if 

they had been assigned to it and that no-shows would not have attended if they were not 

assigned. The ITT estimate is adjusted as appropriate for each outcome. For example, for the 

non-math coursetaking outcomes, the proportion of no-shows 6 was .118, whereas the proportion 

of crossovers was .026. As a result, to obtain the LATE estimates for these outcomes, the ITT 

impact estimates are divided by the total compliance rate, which is [1 – (.118 + .026)] = 0.856 

(see Table 3). 

 



 
 

We adjust for multiple comparisons for all core outcomes using the Benjamini– Hochberg multiple 

comparisons correction (Benjamini & Hochberg, 1985). This correction is carried out separately 

within the two outcome domains (academic, and attitudinal and behavioral) and it is only applied 

to analyses conducted with the full analytic sample. We do not apply the multiple comparisons 

correction to the subgroup analyses as we did not have any a priori hypotheses regarding whether 

the effect of the early college was larger or smaller on a particular subgroup of students. Hence, 

we consider subgroup analyses as exploratory; these types of analyses are generally not subject to 

multiple comparisons considerations (Schochet, 2008b). 

 

RESULTS 

 

Results are divided into two primary categories: academic outcomes, including college preparatory 

coursetaking and success; and attitudinal and behavioral outcomes, which include attendance, 

suspensions, and college aspirations. The estimated impact for each outcome was also analyzed 



by the early college target population subgroups of minority status, first-generation college 

attendee, and low-income students. 

 

Academic Outcomes 

 

An analysis of performance in the core Grade 9 courses of Algebra I and English I shows that the 

model had a 10 percentage point impact on coursetaking in Algebra I and a 5.5 percentage point 

impact on success in Algebra I. However, there was no statistically significant impact on pass 

rates. The table also shows similar size impacts on students’ taking and progressing in at least one 

or two core college preparatory math courses, with all outcomes statistically significant. For all 

the math courses, the impact was greatest on the coursetaking outcomes. For English I, there were 

no differences that were significant after adjusting for multiple comparisons. 

 

As described under the measures section, Table 3 shows three different course-related outcomes 

for the treatment and control groups. The first outcome is the percentage of students taking the 

course; this percentage is calculated based on the full sample of ninth graders (excluding missing 

students). The second outcome under each subject area is based on the percentage of students 

taking and passing the state-mandated standardized test that is required for the subject. The final 

outcome is what we call “successful completion.” This percentage is calculated based on the 

number of students who took and passed the test from the entire sample of ninth graders (i.e., 

including those who did not take the test, and by definition could have not passed the test). This 

final mean—successful completion—encompasses both coursetaking and pass rates on the 

associated EOC exam. Statistically significant estimates at the .05 level after the Benjamini–

Hochberg multiple comparisons correction (Benjamini & Hochberg, 1985) are shown with an 

asterisk. The third column includes the LATE estimates. We also present the group means—

unadjusted means for the control group and adjusted means for the treatment group (i.e., the control 

group means plus the adjusted impact estimates for the treatment group)—for each outcome as 

those reflect the proportion of each group attaining the given outcome. Unadjusted means for the 

treatment and control groups are presented in the appendix. 

 

Attitudinal and Behavioral Outcomes 

 

As we have reported elsewhere (Edmunds, Willse, Arshavsky & Dallas, 2012), results show that 

the early college reduced the suspension rate by 6 percentage points and resulted in a drop in 

absences of 1.3 days, both statistically significant. There was no statistically significant difference, 

however, in students’ college-going aspirations. Included in Table 3 are the adjusted impacts and 

adjusted means for three outcomes that occurred in Grade 9: the number of absences, the 

percentage of students in each group who had been suspended at least once during Grade 9, and 

the percentage who were planning to attend a 4-year college. The unadjusted means for these 

outcomes are presented in the appendix. 

 

Subgroup Analyses 

 

To test whether these results differ by subgroup, we conducted exploratory analyses for each of 

the subgroups following the same procedures as for the entire study sample. Table 4 shows the 

adjusted impacts for members of the core target populations of the early college: Students who are 



members of minority groups underrepresented in college (African American, Native American, 

and Hispanic), students who are first-generation college-goers, and students who are eligible for 

free or reduced-price lunch. For most outcomes, the adjusted impacts are positive, with many of 

these outcomes statistically significant. In particular, the highest number of statistically significant 

impacts was found for first-generation college-goers. The one negative impact is in Algebra I pass 

rates, although this difference is not statistically significant. 

 

 
 

Bloom and Michalopoulos (2010) argued that estimating the impact of an intervention or 

program for a specific subgroup (e.g., minority students) is not sufficient; they recommended 

that such an impact should be compared to the estimated impact for the corresponding subgroup 

(e.g., nonminority students) to test for differential impacts. We thus conducted pairwise 

comparisons between the estimated impacts previously summarized for the three subgroup 

characteristics. In particular, for each outcome measure, we calculated the difference in the 

estimated impacts for underrepresented versus not underrepresented, first-generation college-

bound versus not first-generation college bound, and free or reduced-price lunch eligible versus 



ineligible students and tested whether these differences were statistically significant. 7 Table 

5 presents the corresponding results, very few of which were statistically significant. The 

statistically significant findings were in math-related outcomes for first-generation and for low-

income students. This suggests that the model had a greater impact on math outcomes for these 

populations than for students who were not members of these populations. 

 

 
 

DISCUSSION 

 

Results from this experimental study show that the Early College High School model is 

expanding the college preparatory pipeline, in terms of increasing the number of students on 

track for college. For purposes of this study, being on-track for college in Grade 9 can be seen as 

taking and successfully completing English I and a mathematics course at the level of Algebra I 

or higher. Early college students were statistically significantly more likely to have taken and 



successfully completed core college preparatory mathematics courses. There was no statistically 

significant difference in English. 

 

When a student takes and completes a course such as Algebra I in ninth grade, that student is 

more likely to graduate from high school with the courses needed for college entry. For example, 

an analysis of California's coursetaking patterns found that 40% of students who took Algebra I 

(or higher) in ninth grade completed the courses needed for college; this was compared to only 

6% of the students who had not taken Algebra I in ninth grade (Finkelstein & Fong, 2008). 

The model's larger impact in mathematics, as compared to English, appears to be resulting from 

the difference in coursetaking expectations in the early college and the standard coursetaking 

expectations in North Carolina public schools. In North Carolina, 96% of ninth graders take 

English I, whereas only 70% take Algebra I or higher. In the early college, there are very limited 

course options with almost all students required to follow an honors-level college preparatory 

course of study. This is borne out by the over 90% college preparatory math coursetaking rate in 

the early colleges (only one early college in our sample had any enrolled ninth graders not taking 

Algebra I or higher). In contrast, the high school mathematics curriculum in traditional high 

schools is often seen as being used to sort students into different tracks of study, such as general 

math, prealgebra, and college preparatory math including Algebra I and Geometry (Gamoran & 

Hannigan, 2000). 

 

It is possible that traditional high schools could get the same impact on coursetaking results if 

they enrolled more students in Algebra I courses. Our data show, however, that this is not 

happening currently. In our control sample, approximately one fifth of the students had not taken 

any college preparatory math course by the end of Grade 9, compared to about 6% of the early 

college students (see the appendix for the unadjusted means). Although this study is not 

collecting data on why traditional high schools might not offer Algebra I for more students, we 

do have data from another study we have conducted on the impact of high school reform models 

on students’ mathematics and science coursetaking. These data indicate that the traditional high 

schools tend to place students into ninth-grade math courses other than Algebra I because they 

believe that these students would benefit from taking an additional mathematics course prior to 

taking Algebra I in 10th grade or later (Arshavsky, Edmunds, Miller, & Corritore, 2011; 

Edmunds & Arshavsky, 2011). 

 

Consistent with studies that have suggested that all students benefit from exposure to more 

rigorous courses (Burris, Welner, Wiley, & Murphy, 2008; Gamoran & Hannigan, 2000), there 

have been efforts to mandate core college preparatory courses for all students. Recent studies 

have indicated that these efforts have met with mixed success. For example, a study of Chicago's 

efforts to mandate Algebra I and English I for all ninth graders (Allensworth, Nomi, 

Montgomery, & Lee, 2009) found an increase in coursetaking and credits earned in both 

subjects. There were no adverse consequences for increased English I enrollment; however, 

increased Algebra I enrollment was accompanied by an increase in course failures and a decline 

in attendance. The policy had no impact on standardized achievement test scores in either 

reading or math and no perceived impact on long-term outcomes. 

 

Similar to the Chicago study, our study found some positive impacts on coursetaking and 

successful course completion. Our study's 5.5 percentage point impact on Algebra I course 



completion was higher than in the Chicago study, which found impacts on Algebra I credits 

earned of 1.0 percentage points for average performers and –0.4 percentage points for high 

performers. Our English findings were lower, on the other hand. The Chicago study found 

impacts of 11.7 and –3.2 percentage points on English I credits earned for average and high 

performers respectively. These differences in results appear to be driven primarily by the 

baseline curriculum expectations between the two settings. As we previously noted, almost all 

ninth graders in North Carolina take English I, compared to only 64% of Chicago's ninth graders 

prior to the policy change (Allensworth et al., 2009). 

 

Contrary to the Chicago findings, we actually found no difference in pass rates in either English I 

or Algebra I. As a reminder, our study uses pass rates on state-mandated and standardized EOC 

exams as a proxy for passing the test, which allows our findings to be unaffected by any teacher 

bias in grading. In both Algebra I and English I, the EOC exam pass rates for early college 

students were not significantly different from the pass rates for the control group. 8 

 

Why do our results differ from the Chicago findings when both interventions essentially 

mandated a core college preparatory curriculum? One possible explanation is that the Chicago 

intervention changed only the coursetaking requirements for students, whereas early colleges 

changed the coursetaking requirements as part of a more comprehensive school reform effort 

focused on preparing all students for college. As the Chicago study authors argue in their 

conclusion, “Getting the content and structure of courses right is just the first step. Real 

improvements in learning require strategies that get students feeling excited about learning, 

attending school and classes regularly, and working hard in whatever course they are taking” 

(Allensworth et al., 2009, p. 384). Their recommendation is consistent with other studies which 

have suggested that, for students to be successful in more rigorous courses, they need additional 

academic and social support (Lee & Smith, 1999; Swanson, Mehan, & Hubbard, 1995). 

 

Early colleges thus changed the coursetaking expectations for students at the same time as they 

were attempting to implement the model's other design principles, such as changing instructional 

strategies, improving relationships, providing more academic support, and implementing a more 

collegial and professional working environment for the staff. As part of our study, we examined 

whether early colleges did in fact reflect a different school environment for students. As 

described in more depth elsewhere (Edmunds, Willse, Arshavsky & Dallas, 2012), we 

administered surveys on students’ attitudes and experiences to both treatment and control 

students and analyzed the results using the same analytic procedures described in this article. 

Early college ninth graders reported more positive school experiences than control students on 

all of the dimensions we examined. In particular, early college students reported more rigorous 

instruction (impact 9 = 0.53 SDs), more relevant instruction (impact = 0.42 SDs), higher 

academic expectations (impact = 0.68 SDs), better relationships (impact = 0.37SDs), and more 

frequent and varied types of support (impact = 1.12 SDs) than students in the control group. All 

of these effects were statistically significant at p ≤ .001. We also conducted site visits to all 

participating early colleges. 10 In interviews, early college students reported that teachers worked 

hard to ensure that every student understood the content. Similarly, staff members commented 

that they saw it as their job to ensure that all students will be ready for college, regardless of 

where the students started. Students also reported being in an environment where academic work 

was valued and hard work was expected. We theorize that the different environment of the early 



college is contributing to some of the differences in impacts we find between our work and the 

work of Chicago. 

 

Although coursetaking and student achievement are critical outcomes, behavioral outcomes are 

equally important, with suspensions and absences both associated with increases in students’ 

dropping out of school (Arcia, 2006; Finn, 1989). Our study has shown that the early college has 

led to students being absent 1.3 fewer days of school. This is in contrast to the Chicago study, 

where the change in coursetaking requirements resulted in an average increase in absences of 1.6 

days. In addition, the early college suspension rate was cut approximately in half. As previously 

postulated, we believe that these positive impacts occur because of other aspects of the early 

college design. Data collected from interviews suggest some specific mechanisms through which 

the early college model might be obtaining these behavioral outcomes. In particular, schools 

used their small size to create intentional structures designed to build relationships with students. 

Students frequently commented on how the teachers know a tremendous amount about students’ 

lives; students even joked that the teachers know too much about them. Teachers also 

commented on how they were aware of what was happening in students’ lives and knew when 

something was not going well. In an environment such as this, a teacher may be more willing to 

understand why a student is being more disruptive than normal. In contrast, in larger schools, 

where teachers have responsibility for more than 100 students daily, teachers may not have the 

time or emotional energy to determine why a student is misbehaving in class; it might be easier 

to simply suspend the student. The potential influence of positive relationships is consistent with 

research that found that schools with high expectations and/or supportive environments all had 

lower suspension rates than schools that had low expectations and low support. For example, 

schools with supportive environments had a suspension rate for African American students of 9 

percentage points lower than schools with low expectations and support (Gregory, Cornell, & 

Fan, 2011). 

 

One unexpected finding is that there was no statistically significant difference in students’ 

aspirations to attend a 4-year university. This may actually not be surprising given that other 

research has suggested that most high school students believe they are going to college (Venezia, 

Kirst, & Antonio, 2003). Another point to remember here is that early college students have the 

potential to earn a 2-year degree while still in high school. For some students, this may be 

sufficient postsecondary training for their career choice and thus they may not feel the need for 

additional postsecondary education. 

 

Our analyses also show that the early college model is having a positive impact on students, with 

the treatment group outperforming the control group for all subgroups and virtually all outcomes; 

many of these impacts were statistically significant. When comparing outcomes for each 

subgroup (e.g., the impacts for minority vs. the impacts for nonminority), the results are not as 

clear. Some impacts appear to be higher for the targeted populations (as compared to students 

who are not members of the target population), whereas other impacts appear to be lower for the 

targeted populations. We hope that future analyses will provide a clearer picture. 

 

LIMITATIONS 

 



Despite the advantages of a randomized controlled trial, this study does have limitations that 

need to be considered. The first limitation is one of external validity, that is, that our sample may 

not be representative of all early college high schools in that schools had to meet two conditions 

to participate: (a) they had to have more applicants than slots, which ruled out most schools in 

very small districts, and (b) they had to be willing to use a lottery. Our site visits to schools 

participating in the study and to other schools around the state suggest that the schools in our 

study do not differ systematically in any way, but this has not been confirmed with empirical 

data. 

 

Second, students had to apply to the early college. Therefore, the study's results only apply to 

students who had sufficient interest, motivation, or family support to apply. These schools are 

thus similar to magnet or charter schools, which also involve student choice to attend. It is worth 

noting, however, that the experimental design ensures that the control group consists of students 

who were similarly motivated to apply. Nevertheless, the fact that it is a self-selected group of 

students could have accounted for some of the differences that we find between our study and the 

Chicago study. 

 

The final limitation we identify has to do with the way in which the early college model was 

implemented in North Carolina. The early colleges in North Carolina were required to 

incorporate relatively well-defined program components. In addition, the NCNSP provided 

extensive professional development and support to these schools, which has resulted in overall 

high levels of implementation across the vast majority of schools in our study. In other settings, 

early colleges can be structured very differently, and the implementation may be different, which 

may lead to different results. A significant implication of this limitation is that the many groups 

seeking to replicate this promising model should carefully consider their program's components 

and how they will support those schools in implementing the components at a high level of 

fidelity. 

 

CONCLUSION AND NEXT STEPS 

 

The early results from the Study of the Efficacy of North Carolina's Early College High School 

model show that this model is making substantial progress toward creating an environment 

where all students graduate from high school prepared for college and work. The data show that 

these schools are succeeding at significantly increasing the number of students who are on track 

for college. The schools are also creating environments that result in better attendance and fewer 

suspensions. Some of these effects are quite large. 

 

As the study moves forward, we will be collecting information on the same outcomes for the 

upper grade levels. We will also be adding more schools and more students to the sample. Our 

future research should provide insight into strategies and approaches that schools and districts 

can use as they work toward realizing a vision of all students graduating from high school 

prepared for college and work. 
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Notes 

 

Starting in 2010, NCNSP added the leadership design principle. Because this principle was 

added after the data for this study were collected, examining it was not part of our study design. 

Some schools repeated the random assignment procedure in multiple years, and thus supplied 

multiple cohorts of ninth-grade students to the overall sample. 

 

The use of mandated EOC exams as a proxy for coursetaking is appropriate for most of the 

schools in our sample. There are two treatment schools and one control school (affiliated with 

one of these two treatment schools), however, that offered Integrated Math I, II, and III instead 

of the traditional Algebra I, Geometry, and Algebra II sequence. Students taking Integrated Math 



take the Algebra I exam after the 2nd year and the Algebra II exam after the 3rd year; they do not 

take any Geometry exam. As a result, the math exams cannot be used as proxies for math 

coursetaking in these two sites. Therefore, the treatment and control students in these two sites 

are excluded from the math coursetaking analyses only. They are included for all other analyses. 

 

We refer to the group of students who applied to enroll in an early college and were randomized 

to the treatment and control group as a “randomization block.” 

 

As all sites had 10 or more students in each group, this last sensitivity analysis was relevant only 

for specific outcomes and for the subgroup analyses. For brevity, results from these specification 

tests are not presented in this article, but they are available upon request. 

 

No-shows only include those students who were assigned to the early college and did not enroll. 

It does not include students who attended the early college for any length of time and then 

transferred to another school. 

 

It is important to note that such tests tend to have low statistical power. 

 

This finding differs from earlier analyses we have reported where the treatment group had 

significantly higher enrollment in math courses accompanied by lower pass rates on the exams 

associated with those courses (citation pulled for review). These earlier analyses were conducted 

on a much smaller sample of only two schools and were primarily driven by one or two early 

college teachers with low performance in their classes. Because early colleges are very small, 

they often only have one teacher for each subject area; as a result, an individual teacher's 

performance can drive overall school results in a particular subject. As we have added more 

schools to our sample, the influence of any individual teacher on the overall outcomes of the 

model has been reduced. We believe the findings reported in this paper are thus more reflective 

of the impact of the model. 

 

The effect sizes were Glass's Δ, which is calculated by dividing the adjusted mean difference 

between groups by the standard deviation of the control group, an approach recommended when 

the variance for the treatment group differs from that of the control group (Lipsey & 

Wilson, 2001). 

 

Site visits to the control schools were beyond the scope of this study, especially given the fact 

that the control students were spread throughout all other high schools in the county in which the 

early college was located. 
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