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Abstract 

 

Improving education and labor market outcomes for low-income students is critical for advancing 

socioeconomic mobility in the United States. We use longitudinal data on five cohorts of 9th grade 

students to explore how Massachusetts public high schools affect the longer-term outcomes of 

students, with a special focus on students from low-income families. Using detailed administrative 

and student survey data, we estimate school value-added impacts on college outcomes and 

earnings. Observationally similar students who attend a school at the 80th percentile of the value-

added distribution instead of a school at the 20th percentile are 11% more likely to enroll in college, 

are 31% more likely to graduate from a four-year college, and earn 25% (or $10,500) more 

annually at age 30. On average, schools that improve students’ longer-run outcomes the most are 

those that improve their 10th grade test scores and increase their college plans the most.  

 

Keywords: school effects, high schools, longer-run outcomes, value-added estimation, low-

income students  
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Introduction 

Parents and policymakers have long cared about differences among schools in how they 

promote student learning, development, and well-being. State testing under No Child Left Behind 

(NCLB) served to publicize the widely understood fact that schools differ substantially in their 

students’ average test scores, and such scores were treated as proxies for school quality. Test score 

levels, however, reflect students’ family backgrounds and prior schooling as well as the 

effectiveness of their current schools. Moreover, test scores are only proxies for what many 

parents, educators, and policymakers really want to know – namely, whether schools promote the 

development of skills, knowledge, and attitudes that enable students to “flourish” as adults 

(Brighouse, et al., 2016). We know little about how high schools affect students’ longer-run 

educational and labor-market outcomes and whether the schools in which students show more 

growth in measurable, short-term outcomes are those that also promote students’ longer-run 

success.  

These questions are of particular interest for students living in poverty, who tend not to 

enjoy the myriad advantages and opportunities for enrichment experienced by their peers from 

higher-income families (Kaushal, Magnuson, & Waldfogel, 2011). However, such students often 

attend under-resourced schools with less experienced teachers and limited access to high-quality 

instructional materials (Boyd et al. 2005; Clotfelter, Ladd, & Vigdor 2009; Kalogrides & Loeb, 

2013; Lankford, Loeb, & Wyckoff, 2002). As a result, understanding the ways in which schools 

affect the longer-run outcomes and economic mobility of students living in poverty is central for 

efforts to promote equality of opportunity and social mobility (Duncan & Murnane, 2011; Chetty 

et al., 2020; Jackson et al., 2024).  

These questions are critical for practitioners and policymakers. Understanding the 
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important contributions that schools make to later-life outcomes and the substantial variation 

across schools, particularly those serving students from low-income families, can provide guidance 

for policymakers in assessing policies and practices aimed at improving outcomes. Furthermore, 

while standardized test scores have been the focus of state and federal accountability systems, 

there may be other pathways through which schools influence students’ longer run trajectories. 

Information on whether and to what extent short-run measures of school effectiveness predict 

longer-run student success can be used to design more effective and meaningful systems of school 

improvement and accountability.  

We make two key contributions to the existing literature on schools’ impacts on student 

outcomes. First, we extend evidence on schools’ impacts by examining two longer-run student 

outcomes of interest: four-year college completion and adult labor market earnings. Existing 

studies have primarily focused on college enrollment (e.g., Carrell et al., 2023; Jackson et al., 2020; 

Jackson et al., 2024; Jennings et al., 2015) or examined college completion or earnings among a 

narrow group of specialized schools (e.g., Deming et al., 2014; Kemple & Willmer, 2008). Second, 

we situate our study in a multi-dimensional conceptual framework of school effectiveness and 

examine the mechanisms for these longer-term impacts. Specifically, we explore whether schools 

that improve short-term outcomes more than expected also have larger-than-expected effects on 

longer-run educational attainment and earnings. We build on several studies (e.g., Carrell et al., 

2023; Loeb et al., 2018; Jackson et al., 2020; Jackson et al., 2024) by examining schools’ effects 

on multiple short-run measures and how these effects relate to college completion and earnings. 

We use detailed longitudinal data on first-time 9th grade Massachusetts public-school 

students in the 2002-03 through 2006-07 school years, hereafter the 2003 to 2007 cohorts. We 

estimate school value-added models, conditioning on traditional measures found in state 
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administrative datasets and a set of additional covariates from student surveys not typically found 

in administrative datasets. This permits us to better account for the sorting of students into high 

schools and to identify schools’ causal impacts on these longer-run outcomes. We examine the 

impacts of schools on all students and also on students from low-income families. We find that the 

schools that are effective in serving low-income students are also effective in serving those from 

higher-income families.  

We document substantial variation in high schools’ effects students’ longer-run outcomes. 

For the average student in our sample, the difference in the probability of enrolling in college 

associated with attending a school at the 20th percentile of the school effectiveness distribution as 

compared to one at the 80th percentile is 7.9 percentage points (or 11%), the difference in the 

probability of four-year college graduation is 13.6 percentage points (or 31%) and the difference 

in annual earnings is 25%, approximately $10,500 (in 2024 $) for students with earnings near the 

sample mean. Impacts are larger for low-income students, with earnings impacts of 35% (or 

$11,300) from attending a high school at the 20th percentile of the effectiveness distribution as 

compared to one at the 80th percentile. We show that our results are unlikely to be driven by 

differences in the unobserved characteristics of students enrolled in different high schools.  

We find that schools that improve 10th grade test scores more have larger effects on both 

four-year college graduation and earnings. A one standard deviation increase in schools’ value-

added on 10th grade test-scores is associated with a 1.5% difference in adult earnings. We also 

find large and significant relationships between schools’ impacts on students’ college-going plans 

and their effects on students’ longer-run outcomes. Relationships between other short-term 

outcomes (e.g., attendance; course-taking) and longer-run outcomes are also positive but smaller 

in magnitude.  
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Taken together, our results suggest that the high school a student attends has persistent 

impacts on their longer-term educational attainments and earnings. This is true for all students and 

particularly students from low-income families. Consequently, providing opportunities for 

students from low-income families to enroll in high value-added high schools has important 

implications for socioeconomic mobility and economic opportunity.  

Background 

Efforts to assess school “quality” in the United States have largely focused on student 

standardized test scores. This proxy measure has been used extensively, both by researchers and 

in state accountability systems, particularly as a result of NCLB (Linn, 2008; Loeb et al., 2018). 

However, research has made clear that test score levels are highly influenced by students’ family 

backgrounds, neighborhoods, and prior schooling experiences. In other words, student sorting, on 

both observed and unobserved characteristics, must be addressed to learn how schools differ in 

their effectiveness (Angrist, et al., 2021; Angrist, Hull, & Walters, 2022; Raudenbush & Willms, 

1995).  

These concerns have led to a second wave of analyses that use “value-added” or test score 

growth as measures of school quality. In the typical value-added model preferred by researchers, 

the outcome is a student test score and the covariates include a test score from a prior grade 

(Angrist, Hull, & Walters, 2022). Reardon (2018) and Reardon and colleagues (2019) have shown 

that, at the school level, the within-cohort growth in test scores is largely uncorrelated with the 

average test-score levels of entering students, and within-cohort growth is closely related to 

longitudinal growth measures. Policy efforts have also shifted to holding schools accountable for 

student academic growth occurring over the course of a year. For example, many states use student 

growth percentiles, a distinct but related approach, that measures student performance in a given 
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year relative to the set of students with the same test scores in a prior year (Betebenner, 2009).   

While these measures that aim to assess students’ academic growth or learning over the 

course of a year are substantial improvements over systems that do not take into account students’ 

prior achievement, relying exclusively on standardized test scores reflects an overly narrow view 

of what schools can do to improve students’ long-run opportunities (Loeb et al., 2018; Jackson et 

al., 2020; Jennings et al., 2015). Some standardized tests measure only basic skills; most do not 

assess the full range of academic knowledge and skills in core subjects.  

Furthermore, schools do many things beyond raising test scores that matter for students’ 

longer-run success. Indeed, society’s aims for schooling go beyond academic learning. Among 

other things, schools are expected to develop students’ social and behavioral skills, including 

teamwork and personal responsibility; schools are also expected to prepare students to engage 

constructively in democratic citizenship (Brighouse et al., 2016; Gutmann, 1999). Research across 

a range of fields has demonstrated that a variety of skills, attitudes, and behaviors – such as self-

discipline, motivation, and work habits – matter for educational attainment and labor market 

outcomes (Allensworth & Clark, 2020; Heckman & Rubenstein, 2001; Duckworth & Seligman, 

2005; Deming, 2017). Several recent studies have used value-added approaches to explore how 

schools promote outcomes other than test scores, such as social-emotional learning and academic 

engagement (e.g., Jackson et al., 2020; Loeb et al., 2018). We contribute to this literature by 

examining high schools’ impact on several shorter-run non-test score outcomes. 

Of course, while short-term measures of development are important, they do not address 

the ultimate impacts of schooling on students as adults. In recent years, advances in state 

longitudinal data systems have made it possible to examine a greater variety of longer-run student 

outcomes. Some of the strongest evidence of schools’ effects on college enrollment, college degree 
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completion, and criminal justice involvement come from quasi-experimental studies exploiting 

school lotteries or other plausibly exogenous assignment mechanisms (e.g., Angrist et al. 2016; 

Angrist et al. 2017; Deming, 2011; Deming et al., 2014).  

These studies show that school value-added models that incorporate rich sets of covariates, 

including prior test scores, generally recover the causal impacts of schools on student test scores. 

For example, using data from a school district in North Carolina, Deming (2014) found that 

nonexperimental estimates of school value-added nearly matched estimates from the randomized 

lottery-based study. The results indicate that the covariates typically available in state 

administrative datasets are largely sufficient to account for the sorting of students across schools.  

One critical question is whether high schools’ effects on longer-run outcomes, such as 

educational attainments and earnings, are driven by their impacts on student academic learning as 

measured on standardized tests. Few studies have examined this directly, and the existing evidence 

is mixed. Angrist and colleagues (2016) reported that charter school effects on four-year college 

enrollment were strongly correlated with those schools’ effects on test scores. Jennings et al. 

(2015) examined a broader group of schools and found schools’ effects on college attendance are 

larger than and imperfectly correlated with their effects on test scores. By contrast, Deming (2011) 

found no evidence of impacts on test scores for high-risk male lottery winners compared to their 

peers who lost out in the same lotteries, despite finding impacts on later criminal activity. 

Similarly, Kemple and Willner (2008) found that attending a Career Academy high school, which 

combined academic and technical curricula, had no measurable effect on student test scores but 

improved longer-run earnings by 11%. More recently, Jackson and colleagues (2020) found that 

high schools’ impacts on students’ social-emotional development were more predictive of 

postsecondary outcomes than schools’ test-score value-added.  
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The validity of value-added models for examining longer-run outcomes, such as college 

enrollment, completion, and earnings, for which there are no lagged measures, is less established. 

However, several studies have used value-added models to examine college enrollment (Carrell et 

al., 2023; Jackson et al., 2020; Jackson et al., 2024; Jennings et al., 2015) and demonstrated little 

bias. We contribute to this literature by estimating models that include a richer set of covariates 

than past studies and find them very comparable to estimates from models using the more limited 

measures typically available in state administrative data. We also report the results of validity tests 

supporting our position that our results are not driven by selection bias.  

A Multi-Dimensional Conceptual Framework of School Effectiveness 

We ground our study in a multi-dimensional conceptual framework of school effectiveness 

related to students’ longer-run outcomes, which we illustrate in Figure 1. We show in bold type 

the elements we examine in the present study. For simplicity, we name four overlapping goals of 

K-12 schooling – supporting students’ educational attainments, developing students’ ability to 

succeed in the labor market, promoting civic engagement and participation, and supporting 

students’ long-term health and well-being.  

<Insert Figure 1 about here> 

Schools can promote student success by influencing a range of capacities and dispositions 

that contribute to these outcomes (Brighouse et al., 2016). The most obvious is academic 

knowledge and skills. Schools differ in the quantity and quality of learning opportunities available 

to students. They vary in the coherence, depth, and quality of instruction (Mehta & Fine, 2019; 

Rowan, 2011); access to advanced courses, such as Advanced Placement or dual enrollment in 

college courses; and how students are tracked into different course pathways, including the extent 

to which students receive advice and information about which courses to take.  
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Importantly, we can divide academic skills into two categories: those measured by state 

tests and those not. For example, state standardized tests wholly exclude some content areas (e.g., 

history/social studies in Massachusetts) and do not assess some critical skills in tested subjects 

(e.g., oral communication skills as part of English language arts). Unmeasured academic 

knowledge and skills are important for students’ longer-run outcomes; in the present study, we use 

information on student course-taking as a proxy. 

Beyond academics, schools influence a range of skills that pay off in the long run. For 

example, schools can develop students’ employment skills; this may occur through hands-on 

learning experiences and opportunities that build capacities for specific careers. Classroom 

instruction, extracurricular activities, and school culture, including behavioral norms and 

disciplinary practices, shape students’ social skill development. Schools may also have explicit 

curricula focused on building students’ social-emotional skills. Finally, schools affect students’ 

attitudes and dispositions about their futures. For example, schools influence students’ knowledge 

of and ideas about postsecondary education and career options through counselors, teachers, peers, 

and other networks (Hoxby & Avery, 2013; Mantil, 2022; Mulhern, 2023). As such, they serve an 

important role in shaping students’ aspirations and plans for future education and careers.  

The effectiveness of schools in supporting the development of these skills, capacities, and 

dispositions depends on at least three factors: their priorities, their resources, and their students. In 

terms of priorities, schools may choose to emphasize some dimensions of learning or skill 

development more than others. Priorities may be influenced by a range of factors, including the 

goals of the local community, the priorities of the adults in the school, the school’s position in a 

state’s accountability system, and broader social forces. For example, a school facing sanctions 

may focus relatively more on raising high-stakes test scores than on developing students’ 
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socioemotional skills. By contrast, in the wake of the pandemic some schools have re-invested in 

efforts to support student well-being and social-emotional development.   

School resources, broadly defined, are key determinants of how well schools can achieve 

their priorities. For example, between two schools equally interested in promoting academic skills 

development, one may do better because of greater financial resources, stronger leadership, more 

effective teachers, or a more robust curriculum. Most obviously, financial resources play a key 

role in shaping the quality of the educator workforce, physical facilities, and learning materials 

(Biasi, LaFortune, & Schönholzer, 2025; Jackson, Johnson & Persico, 2016; LaFortune, Rothstein, 

& Schanzenbach, 2018). Beyond the resources themselves, how efficiently they are deployed and 

the extent to which this deployment is aligned with school priorities shape how well schools can 

achieve their aims. 

Finally, a key component of high schools is the student body. Peers matter, and student 

body composition has important implications not only for classroom learning but also for the social 

and relational capital students can access within and beyond school (Harris, 2010; Xu, Zhang, & 

Zhou, 2022). Possible mechanisms through which peers may positively impact a student’s longer-

run outcomes include promoting an engaged school culture, contributing to a college-going ethos, 

and providing connections to employment networks.  

Research Questions 

We focus on high schools’ effects on three longer-term outcomes, college enrollment (2-

year or 4-year), four-year college graduation, and adult labor market earnings. We then explore 

whether schools’ impacts on these longer-term outcomes correlate with their impact on more 

proximal measures aligned to our framework. While we do not have direct measures of all the 

dimensions described above (e.g., employment skills), our data enable us to construct reasonable 
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proxy measures for several shorter-term outcomes. As mentioned above, we examine the impacts 

of high schools on all students and note the cases in which the impacts of schools for students from 

low-income families differ from those for their peers from higher-income families. We address 

two questions: First, what is the variation in high schools’ effects on college enrollment, four-year 

college graduation, and adult earnings? Second, are schools with larger than expected effects on 

these longer-run outcomes those that also improve test scores, improve students’ attendance, 

influence their academic trajectories, and/or promote college going? 

Research Design 

Data & Sample 

We use student-level data from the Massachusetts Department of Elementary and 

Secondary Education (DESE), including student demographic and enrollment information, 

standardized test scores, and rich data from questionnaires that students complete when they take 

state standardized tests in 8th and 10th grade. DESE collects information on college outcomes from 

the National Student Clearinghouse (NSC). NSC data include nearly all colleges and universities 

(public, private, 2-year, and 4-year) in the United States. The coverage rate in Massachusetts 

approached 95% in 2011 and has improved since then (Dynarski, Hemelt, & Hyman, 2015; 

National Student Clearinghouse, 2022). De-identified data on labor market earnings come from 

the Massachusetts Unemployment Insurance (UI) system, which matches records to directory 

information for former public-school students.  

Our analytic sample consists of students who entered 9th grade for the first time during the 

2002-03 through 2006-07 school years. We focus on these years because they provide a sufficient 

time horizon to examine our longer-term outcomes of interest, particularly earnings. For our 

earnings analyses we focus on the two earliest cohorts, 2003 and 2004, due to limitations of the 
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administrative data. Labor market earnings vary substantially throughout the decade after students 

graduate from high school, as youth are in and out of college and the workforce and may not have 

consistent employment. Individuals’ placements in the earnings distribution tends to stabilize by 

age 30 (Chetty, Hendren, et al., 2014).  Therefore, we examine earnings when the average student 

in our sample is 30 or 31.   

We include students enrolled in all public high schools in Massachusetts, with the 

exception of those enrolled in career and technical education schools or in one of Boston’s three 

exam schools. We also limit our sample of schools to those that are present in the data all five 

years, resulting in a total of 258 high schools including 21 charter schools and 54 schools located 

in urban areas. We use eligibility for free- or reduced-price lunch (FRPL) in 8th grade as our 

indicator of low family income and refer to students who qualify for FRPL as “low-income” and 

students who do not as “higher-income.”1 

We limit our analytic sample to students who were in a Massachusetts public school in 8th 

grade and have non-missing data on 8th grade test scores, FRPL eligibility, special education status, 

English learner status, and attendance as these are important covariates in our model. Our analytic 

sample excludes approximately 10% of first-time 9th graders in the state due to missing 8th grade 

test scores; nearly all of these are students who first entered Massachusetts public schools in 9th 

grade. In Table 1, we present descriptive characteristics for the students included in our study. 

Approximately one-quarter of these students are low-income. On average, students from low-

income families in our sample have substantially lower 8th grade test scores (-0.57 standard 

deviations) than those from higher-income families.   

 
1 Ideally, we would use a finer-grained measure of family income, such as number of years of FRPL 

eligibility (Michelmore & Dynarski, 2017). However, because our dataset begins with the 2001-2002 

school year, we are only able to observe one prior year of data for our first cohort. We opted to use a 

consistent approach across the five cohorts in our sample.  
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<Insert Table 1 about here> 

Measures  

We examine two longer-run educational outcomes. The first is whether a student enrolled 

in any college (a 2-year or 4-year institution) within six years of entering ninth grade, that is within 

two years of expected high school graduation. The second is whether a student graduated from a 

four-year college within ten years of entering ninth grade (by about age 24). More than 70% of 

students in our analytic sample enrolled in either a 2- or 4-year college and 43% of students had 

earned a four-year college degree. However, only 46% of students from low-income families 

enrolled in college and 15% earned a four-year degree. We focus on four-year college graduation 

rather than two-year degree attainment because of its stronger relationship with other longer-run 

outcomes, including increased civic participation, such as volunteering and voting, and positive 

health behaviors (Ma, Pender, & Welch, 2020). We find quite similar results if we examine 

whether a student earned any degree within the same time period. 

Our third longer-run outcome is adult labor market earnings. We express in 2024 dollars 

individuals’ log average quarterly earnings from the three years when students were approximately 

age 30 (14 to16 years after 9th grade).2 We omit quarters with no reported earnings and multiply 

the average quarterly value by 4 to reflect implied annual earnings. For succinctness, we refer to 

this outcome interchangeably as adult earnings or earnings at age 30. The median earnings of the 

students in our sample was approximately $58,700 for students overall and $42,400 for low-

income students.  

We lack earnings data for approximately 30% of the analytic sample. The state UI data do 

 
2 This is our preferred earnings outcome because it avoids potentially underestimating earnings from 

students being in and out of the workforce over the course of a year. We create an alternative earnings 

outcome measure—the three-year average of students’ total annual earnings, expressed in 2024 dollars 

and logged. We describe these supplementary results in Footnote 8.  
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not include earnings from self-employment, employment in the federal government or military, 

under-the-table pay, or earnings from employment in another state. As such, we cannot detect 

whether individuals with no reported earnings are unemployed, out of the labor force, have non-

reported earnings, or were not matched. Rather than assuming no earnings among these 

individuals, we omit them from our analyses of earnings as recommended by Foote & Stange, 

2022.3 Unsurprisingly, students who leave Massachusetts for college and low-income students 

who do not earn a high school degree are more likely to be missing earnings data, but probably for 

different reasons. We are reassured that our estimates reflect impacts on true earnings for several 

reasons. First, Opportunity Insights’ Opportunity Atlas reports earnings at approximately the same 

age for students who grew up in Massachusetts (Chetty et al., 2018). Nearly 70% of students 

remain in the same commuting zone, echoing the share of students in our sample for whom we 

have reported earnings. In their data, students who leave the commuting zone have reasonably 

similar earnings (about 5% higher) than those who stay in the zone. Furthermore, estimates from 

the American Community Survey (ACS) indicate that of 29–31-year-olds born in Massachusetts 

who still live in state and are employed, 94% are employed in state while 6% are employed out of 

state.4 This suggests that relatively few students who remain in the state have out-of-state earnings.  

We constructed four short-term high-school outcomes aligned to our framework of school 

effectiveness: (1) a test score index, (2) an index indicating whether the student is academically 

on-track, (3) an attendance index, and (4) an indicator of whether a student plans to attend a four-

year college after high school. We standardize these four measures across the sample so that they 

 
3 We also fit models estimating the impact of high schools and short-run high school outcomes on the 

probability that a student was employed at age 30.  The models had very little explanatory power and no 

striking results. 
4 Authors’ calculations using ACS 2018 1-Year Public Use Microdata Sample (PUMS) available from the 

U.S. Census Bureau.  
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have a mean of zero and standard deviation of one. We do this for ease of interpretation and to 

facilitate comparisons across these outcomes. We construct these measures using the DESE data 

and 10th grade student questionnaire responses, as follows.5  

• Test-score index: We form a standardized composite of students’ 10th grade mathematics and 

ELA MCAS scores by averaging each student’s standardized raw scores.  

• Academic on-track index: We form the academic index from student reports of their 9th and 

10th grade math courses and an indicator calculated from the administrative data of whether 

they took their 10th grade MCAS tests on time based on when they entered 9th grade. We create 

a composite of these correlated items by using weights derived from the first component of a 

principal components analysis (PCA).  

• Attendance index: Following recent literature (Jackson, 2018; Kraft, 2019), we create an index 

that includes a student’s attendance (logit function) and two indicators of whether they were 

suspended in-school and out-of-school in their test year. We again use weights derived from 

the first component of a PCA to form the index.  

• College plans: We create a binary measure using information from the 10th-grade questionnaire 

on whether a student planned to attend a four-year college after high school. We refer to this 

measure as college plans. 

Our central question predictor is the first public high school a student attended. 

Approximately 11% of students transfer between schools during their high school careers. Given 

that transfer is endogenous and may reflect the policies and practices of the first high school, we 

focus on first high school in an intent-to-treat-style analysis.  

 
5 The questions and response options are presented in the Online Appendix. All appendices are available at 

the end of this article as it appears in JPAM online. Go to the publisher’s website and use the search engine to locate 

the article at http://onlinelibrary.wiley.com. 

http://onlinelibrary.wiley.com/
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We measure all covariates in 8th grade, before students enroll in high school. As stated 

above, we use eligibility for FRPL in 8th grade as our indicator for family income. In 2004, the 

maximum annual income for reduced-price lunch eligibility for a family of four was $34,873 

(equivalent to approximately $58,000 in 2024 dollars). We use information on gender, 

race/ethnicity, attendance, and whether a student received special education services or was 

classified as an English learner. As shown in Table 1, 4.5% of students identify as Asian, 7.9% as 

African-American or Black, 8.8% as Hispanic, less than 1% as Native American, and 79% as 

White. Fourteen percent of students received special education services (SPED), and about 3% 

were English learners (EL). We calculated each student’s 8th-grade attendance rate by dividing 

days in attendance by days in membership. The average 8th-grade attendance rate among students 

in our sample was 95%.  

A critical covariate is each student’s score on the Massachusetts Comprehensive 

Assessment System (MCAS) grade-8 mathematics examination, the only MCAS test required for 

8th graders in all of these cohorts. We standardize students’ grade-8 raw scores across the 

population of test takers in the state for each cohort, such that the average score in each statewide 

cohort is zero, with a standard deviation of one. We refer to the previously described 8th grade 

measures (test scores, race/ethnicity, gender, FRPL, SPED, EL, and attendance rate) as “Standard” 

controls, as they are typical measures in statewide longitudinal data systems and common control 

variables in value-added models. 

As part of the MCAS administration in these years, students responded to questionnaires 

that asked them about their course-taking, their plans for education after high school, and their 

parents’ highest level of education (2003 and 2004 cohorts only). Given that the questionnaires 

changed somewhat each year, we identified a set of common survey items across the five cohorts, 
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and we convert the categorical responses to indicator variables. We refer to these 8th grade survey 

data as “Expanded” controls, as they are not typically available in statewide data systems. We 

present the text of the common items we use in our analyses in Online Appendix. To create the 

lagged measure of college plans, we construct a binary measure that combines responses in which 

students stated they planned to continue their education beyond high school. Because we only have 

information on parent education for two of the cohorts, we use this important family characteristic 

in validity tests of our school value-added estimates. One limitation of these survey data is 

missingness due to both item and survey non-response. To retain the approximately 10% of 

students in our sample who are missing survey responses, we include an indicator for whether a 

student’s response is missing. In the validity tests using parent education, we limit our sample to 

students who have non-missing information on parental education from the 8th grade survey.  

Finally, to account for peers, we construct a composite measure of the student-body 

composition in grade 9, using peer achievement, peer income status, and peer college plans.  Peer 

achievement is the leave-out average (i.e., omitting a student’s own score from the average) of the 

8th-grade mathematics test scores of students in the same cohort and high school, and peer income 

status is the leave-out proportion of students in the same cohort and high school who are not 

eligible for FRPL. To create the measures of peers’ educational plans, we calculate the proportion 

of students in the same cohort and high school who indicated in 8th grade that they planned to 

attend a four-year college. We construct the composite of these three measures using PCA as 

described above.  

Analytic Strategy 

 We estimate high-school effects on our longer-run outcomes using school value-added 

models (VAMs) that estimate a school’s effect on a given student outcome conditional on a 
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student’s prior achievement and demographic characteristics (see e.g., Jackson et al., 2020; 

Jackson et al, 2024; Jennings et al., 2015; Loeb et al., 2018; Lloyd & Schachner, 2021). 

Conceptually, the value-added of a given school j represents its contribution to student i’s outcome 

relative to the student’s expected outcome in an average high school. These measures are relative 

– they do not assess the impact of a student attending a given high school compared to not attending 

school. Below, we provide evidence supporting the validity of these models for estimating the 

causal effects of high schools on students’ short- and longer-term outcomes.  

 We first estimate school-average value-added, using models of the following the general 

form: 

𝑌𝑖𝑗𝑡 = 𝚩𝐗𝑖𝑗𝑡 + 𝚪𝐄𝑖𝑗𝑡 + 𝜁𝑡 + 𝛼𝑗 + 𝜖𝑖𝑗𝑡  Eq. (1) 

where 𝑌𝑖𝑗𝑡 represents one of our longer-term outcomes for student (𝑖) in school (𝑗) and cohort (𝑡). 

The standard lagged control variables, including a cubic function of test scores and attendance, are 

represented by the vector 𝐗𝑖, the expanded controls from the 8th grade questionnaire are 

represented by the vector 𝐄𝑖 . We pool data across the five cohorts and include fixed effects for 

cohort, 𝜁𝑡. To account for the correlation between schools and covariates, we include school-

specific intercepts, 𝛼𝑗, following Chetty, Friedman, and Rockoff (2014) and Jackson et al. (2024). 

The vector 𝚩 is estimated across students within the same school, and ϵ𝑖𝑗𝑡 is the within-school 

individual-level error term.  

We extract the combined residual, which we denote as, 𝑢𝑖𝑗𝑡:  

𝑢𝑖𝑗𝑡 =  𝛼𝑗 + 𝜖𝑖𝑗𝑡 Eq. (2) 

We collapse the residuals to the school level to generate our estimate of the impact on a given 

outcome 𝑌of attending a given school, where 𝑁𝑗 is the total number of students in school j:  
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𝑢̂𝑗 =
1

𝑁𝑗
∑ 𝑢𝑖𝑗𝑡

𝑁𝑗

𝑖=1

 

Eq. (3) 

We first estimate school effects using all students in our analytic sample. However, since we are 

especially interested in schools’ impacts on students from low-income families, we also fit separate 

models using the subsamples of low- and higher-income students. We limit these analyses to 

schools-income cells with at least 10 students.  

Given the uncommonly rich data available to us, we are able to control for a fuller set of 

lagged covariates than is typical in the value-added literature. Ideally, we would also condition on 

two years of prior test scores; however, we do not have 7th grade test score data for the earliest 

cohort in our sample. Given that we have these data for some of our cohorts as well as information 

on parent education from the student questionnaire for two of our five cohorts, we use this 

additional information to conduct several validity checks of our value-added estimates.  

Our second research question concerns whether a school’s impacts on short-term measures 

explain the variation in a school’s effects on longer-term outcomes. We explore this in two ways. 

First, we fit value-added models as described previously, but with each of the four near-term 

measures as the outcome. Here, we can control for lagged outcomes.6 We estimate correlations 

between schools’ effects on these measures and their effects on our longer-run outcome measures. 

These correlations provide descriptive evidence of whether schools with larger than expected 

effects on longer-run outcomes are also those that improve test scores, improve students’ 

attendance, promote college plans, or support students to stay academically on-track. Given the 

imperfect reliability of these measures, our estimates of these correlations may be biased 

 
6 Each of these value-added models control for lagged outcomes; the one exception is that we lack 

information on prior suspensions because that information is not available in the state administrative data. 
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downwards. Following Jackson et al. (2024), we use a split-sample approach to disattenuate our 

correlations for measurement error. For each value-added measure, we estimate the reliability by 

correlating the value-added estimates in even years with those in odd years. Then, using these 

estimated reliabilities, we calculate adjusted correlations by multiplying the estimated raw 

correlation by the inverse of the square root of the product of the reliability of each of the 

outcomes.7  

We also address our second question with a model-based approach, including the short-

term school value-added estimates as predictors. Doing so allows us to examine whether, after 

conditioning on students’ prior test scores and demographic and academic characteristics, school 

value-added on each of these measures predicts our longer-run outcomes of interest. When using 

value-added estimates of our shorter-run measures to predict longer-term outcomes for students in 

a particular cohort, we employ the value-added with the drift procedure developed by Chetty, 

Friedman, and Rockoff (2014). This approach uses school-by-year value-added estimates, which 

are calculated as in Equation 3 but averaged over the number of students in each year (𝑁𝑗𝑡). It then 

excludes data for that cohort when estimating value-added to avoid mechanical correlation and 

places more weight on value-added for other years that are more highly correlated with the 

prediction year to aid precision. We refer to these leave-year out predictions as drift value-added. 

Additional details on the approach can be found in Chetty, Friedman, and Rockoff (2014) and 

Jackson et al. (2024). 

 
7 The formula is as follows:  𝑟𝑥𝑦

∗ =  
𝑟̂𝑥𝑦

√𝑟𝑥𝑥𝑟𝑦𝑦
. There are two caveats to note regarding this adjustment. First, 

the estimated reliability likely does not account for all the sources of error in these measures; 

consequently, even the disattenuated correlations may be biased downward (Boyd et al., 2013). Second, 

the adjustment assumes that the errors in each measure are uncorrelated, resulting in upwardly biased 

estimates of the disattenuated correlations (Kraft, 2019). The true correlations may be lower if the errors 

are correlated across outcomes in the same year. 
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Results 

High Schools’ Effects on Students’ Longer-Run Outcomes  

 We begin by describing results for all students and then report results for students from 

low-income families where they differ from those for students from higher-income families. High 

schools differ substantially in their estimated effects on four-year college graduation and earnings. 

For a ninth-grade student with sample average characteristics, the probability of four-year college 

graduation ranges from 28% to 57% based solely on the high school they attended. This reflects 

more than a doubling in the probability of graduating from a four-year college. The difference in 

the probability of four-year college graduation associated with attending a school at the 20th 

percentile compared to a school at the 80th percentile of the distribution is 13.6 percentage points 

(pp), a difference of approximately 31%. In Table 2, we present the standard deviation of the 

school average value-added estimates for our longer-term outcomes. The standard deviation of 

school value-added on any college enrollment is 5.0 pp and on four-year college graduation is 6.7 

pp. For low-income students, the standard deviation of the college enrollment value-added is 

larger, 8.9 percentage points, but the standard deviation of four-year college graduation value-

added is quite similar. For comparison, we also present school-value added estimates from random 

effect models, which are generally smaller given that they are shrunken. 

<Insert Table 2 about here> 

 We also find substantial differences among high schools in their estimated effects on age 

30 earnings. The standard deviation of the school value-added on log earnings is 0.14, or 

approximately 14% difference in later earnings for the students in our sample who attend a high 

school one standard deviation higher in school quality. For students from low-income families, the 

comparable difference is 23%. The difference in annual earnings associated with attending a 
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school at the 20th versus 80th percentile rank of the school quality distribution is $11,300 for the 

average low-income student in our sample.  

To facilitate comparison across the longer-run outcome measures, we scale the estimated 

effects on four-year college graduation and earnings outcomes by their sample standard deviations. 

We present these estimates in column 2 in Table 2. A one standard deviation improvement in 

school value-added raises students’ probability of four-year college graduation by 0.11 standard 

deviations and earnings by 0.15 standard deviations. Given all the factors that influence students’ 

later-life outcomes, these estimated school effects are quite large.  

We illustrate the magnitude of these school effects in Figure 2. The first bar in each series 

represents the standard deviation in each outcome from an unconditional model that includes all 

students with only a fixed effect for cohort. This suggests substantial variation across schools in 

students’ ultimate outcomes, specifically 0.17 for college graduation and 0.23 for earnings. These 

differences represent both selection of students to schools and schools’ effects on outcomes. The 

remaining bars represent estimates of the standard deviations from different models, sequentially 

adding (a) 8th grade mathematics test scores (cubic function), (b) standard controls, and (c) 

expanded controls including students’ post-high school college plans. The standard deviation of 

our estimated school effects from the final model represent 40% (standard deviation of 0.067) and 

60% (standard deviation of 0.14), respectively, of the difference in four-year college graduation 

and earnings across schools. Confirming the results discussed below and supporting the validity 

of our value-added models, estimates from models with standard controls are similar, albeit 

slightly larger, to those with expanded controls, which include lagged measures of course-taking, 

college plans, and other family and school resources from the 8th grade student questionnaire. We 

further address the validity of our school value-added estimates in a later section.  
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<Insert Figure 2 about here> 

Relationships Between Schools’ Effects on Short-Run and Longer-Run Outcomes 

 We next explore whether schools’ impacts on short-term measures predict their impacts on 

longer-term outcomes. We look at schools’ success in improving all students’ 10th-grade test 

scores, promoting college plans, promoting academic progress, and improving student attendance. 

In Table 3, we present both raw (below diagonal) and disattenuated (above diagonal) correlations 

between schools’ value-added on short-term and longer-term measures. The patterns are similar. 

In nearly all cases, correlations are positive and substantively meaningful. We report disattenuated 

correlations in the text. 

<Insert Table 3 about here> 

Looking first at the relationships among the short-term measures, we find positive 

correlations among schools’ effects on all measures. However, many of the correlations are 

relatively modest, suggesting that the short-term measures are capturing somewhat different 

dimensions of schooling. In particular, schools that are most effective in raising 10th grade test 

scores are not necessarily the schools that are most effective in promoting other short-term 

outcomes. Test score value-added has a modest correlation (r=0.32) with school value-added on 

college plans and even more modest correlations with academic on-track value-added (r=0.23) and 

the attendance index value-added (r=0.30). 

Looking at the longer-run outcomes, we find that schools that promote four-year college 

graduation rates more tend to be those that improve students’ test scores and college plans; patterns 

are nearly identical for college enrollment. Schools that increase college plans more (net of 

students’ 8th grade plans) appear to be setting students up to graduate from a four-year college 

(r=0.68), the strongest relationship that we observe. Schools’ effects on 10th grade test scores are 
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also positively correlated with four-year college completion (r=0.58). In Panel A of Figure 3, we 

show the relationships between schools’ effects on four-year college graduation and these two 

short-run outcomes, with test scores on the left and college-going plans on the right. Estimated 

correlations between schools’ effects on four-year college graduation and both the academic on-

track index (r=0.08) and the attendance index (r=0.35) are positive, but smaller in magnitude.  

<Insert Figure 3 about here> 

We see broadly similar findings when we look at earnings. Schools that improve 10th grade 

test scores more than expected raise earnings more (r=0.29). Even stronger is the relationship 

between school value-added in promoting college plans and the school’s impact on earnings 

(r=0.84). These relationships are illustrated in Panel B of Figure 3. The relationship between 

schools’ estimated impacts on the attendance index and earnings (r=0.29) is similar to the 

relationship between the attendance index and college graduation (r=0.35). The correlations 

between schools’ value-added on the academic index and the value-added on earnings (r=0.21) 

and the value-added on four-year college graduation (r=0.08) are smaller.  

Correlations provide insights into the relationships between these measures but not into 

their relative magnitudes. In Table 4 we present estimates of how each of our short-term value-

added measures individually predicts four-year college graduation conditional on our lagged 

controls (Columns 1-4). A one-standard-deviation difference in the test score value-added is 

associated with a 2.9 percentage point difference in the probability of graduating from a four-year 

college (Column 1). In Column 5, we show the parameter estimates when we include all our short-

term measures in the model. Echoing the relatively modest correlations among the short-term 

measures, each of these measures, with the exception of the academic on-track value-added, 

predicts longer-run outcomes when they are entered simultaneously in the regression model. The 
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related coefficients on the other near-term measures range from just over one percentage point for 

the attendance index value-added to three percentage points for the value-added of students’ 

college plans, conditional on the other measures.  

<Insert Table 4 about here> 

We also find strong evidence that schools that enhance academic skills and college plans 

have bigger impacts on four-year college graduation than the sum of their individual effects would 

indicate. As seen in Column 6, the interaction of test score value-added and the value-added in 

college plans is positive and statistically significant, albeit small with a coefficient of 0.6 

percentage points. The estimated impact on four-year college graduation of improving test scores 

by one standard deviation in schools that improve college-going plans by one standard deviation 

is a striking 5.4 percentage points. This suggests that improving test scores matters much more in 

schools that also promote college plans and vice versa. Interestingly, we find a small negative 

coefficient on the interaction of test-score value-added and the value-added for being on-track 

academically.  

Finally, we explore the extent to which schools’ effects on four-year college graduation 

operate through their value-added impacts on college enrollment. We add school value-added on 

college enrollment as a predictor of four-year college graduation in Column 7. A one standard 

deviation increase in college enrollment value-added increases the probability of four-year college 

graduation by a statistically significant 2.7 percentage points. The short-term value-added 

measures remain significant but smaller predictors, suggesting that some, but not all, of schools’ 

impacts on four-year college graduation operates through impacts on college enrollment. 

As shown in Table 5, the pattern of results is quite similar for earnings. The three short-

term value-added measures each predict earnings alone, conditional on lagged covariates 
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(Columns 1-4). A one standard deviation difference in schools’ effects on 10th grade test scores is 

associated with a 0.03 difference in log earnings (in other words, a 3.1% difference in adult 

earnings). A one standard deviation increase in college plans value-added increases earnings by 

0.46, or 4.7%. We also see meaningful and statistically significant impacts on earnings of schools’ 

effects on attendance value-added. Schools’ short-term value-added estimates remain significant 

and are reasonably strong, independent predictors when used jointly to predict earnings at age 30. 

One difference from the results for college graduation is that there is no statistically significant 

interaction effects between schools’ effects on test-score and on non-test-score value-added 

(Column 6).  

<Insert Table 5 about here> 

Relationship Between Effects on Attainments and Earnings 

We know that a four-year college degree is a pathway to higher earnings (Autor, 2014). 

But do schools that improve college-going also boost students’ earnings? We find that they do. In 

Table 3, the correlation between schools’ estimated effects on students’ earnings and college 

enrollment (r=0.50) and four-year college graduation (r=0.69) are positive and relatively strong. 

In Figure 4, we plot high schools’ estimated effects on earnings (vertical axis) and their effects on 

four-year college graduation (horizontal axis).  

<Insert Figure 4 about here> 

We explore more directly the extent to which schools’ effects on earnings operate through 

improving postsecondary attainment by adding the value-added of any (two- and four-year) degree 

completion to the regression model in Table 5, Column 7. Some of schools’ impacts on earnings 

operate through their impacts on college graduation. We see that a one standard deviation increase 

in schools’ value-added on college graduation increases earnings by 1.7% and is marginally 
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significant. Test-score value-added is no longer significant, suggesting that schools test-score 

impacts on earnings operate through college attainment. However, college plans and attendance 

value-added remain significant predictors of earnings indicating that high schools influence 

earnings above and beyond impacts on postsecondary educational attainments.8  

The Role of Peers 

 As suggested in our framework (Figure 1), one way that schools may affect student 

outcomes is through the effects of peers. As seen in Table 6, our peer composite measure predicts 

longer-run outcomes, conditional on our rich set of lagged covariates. A one-standard-deviation 

difference in the peer composite is associated with a 2.9 percentage point difference in the 

probability of enrolling in college (Column 1), a 5.0 percentage point difference in the probability 

of graduating from a four-year college (Column 3), and a 3.7% difference in later earnings 

(Column 5). 

<Insert Table 6 about here> 

Peer effects partly operate through our short-term value-added measures, particularly for 

earnings. In Columns 2, 4, and 6 of Table 6, we show results from models that include our short-

run outcome measures. In the case of earnings, approximately half of the relationship between the 

peer composite and earnings is explained by the short-run measures. In the case of college 

enrollment and four-year college graduation, the coefficients on the peer composite are reduced 

by about one-quarter when the short-run measures are included. This suggests that for college 

outcomes, while some of the effect of peers is explained by the short-run measures, peers matter 

above and beyond these near-term outcomes.  

 
8 We also examined schools’ effects on two alternative versions of our main outcomes: any college degree 

and average annual earnings. In each case, estimated effects are very similar to the results estimated with 

our preferred outcome measures.  
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Effects By Family Income 

 We have primarily focused so far on how schools serve all students. However, knowing 

how high schools affect low-income students’ longer-run outcomes is important, as schools are 

critical vehicles for promoting socioeconomic mobility for these students. As we noted above, 

there are some differences in the magnitude of schools’ value-added on longer-run outcomes for 

low- and higher-income students but in general, the patterns are similar (Table 2).  In Table 7, we 

show the results of examining explicitly whether schools’ effects are similar for the low- and 

higher-income students they serve. We do this by fitting our models separately for the two groups 

of students and estimating the correlations between the value-added estimates for the two groups. 

All correlations are positive, suggesting that schools that improve outcomes for higher-income 

students also improve outcomes for lower-income students. Disattenuated correlations are all 

between 0.85 and 1, providing support for the conclusion that high schools that are effective for 

higher-income students are also effective for low-income students.  

<Insert Table 7 about here> 

We also examine whether there are schools serving large percentages of low-income 

students that have high value-added for these students. Using estimates from the models fit on the 

subsample of lower-income students, in Figure 5 we plot our estimates of school value-added in 

promoting four-year college graduation (vertical axis, left panel) or earnings at age 30 (vertical 

axis, right panel) against the percentage of low-income students in the school (horizontal axis). 

Two patterns are evident. First, the schools with the highest value-added in promoting both long-

run outcomes for low-income students are schools in which most students come from higher-

income families.  Second, there are schools serving large percentages of low-income students that 

are quite effective in promoting long-run outcomes for these students.  
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<Insert Figure 5 about here> 

Threats to Validity 

Student Sorting  

 The central threat to validity is that, even after controlling for observed student and family 

characteristics, we have not sufficiently accounted for the sorting of students to schools in ways 

that are related to outcomes. We leverage our rich data to conduct several tests providing evidence 

on this point. We present the results in Table 8.  

<Insert Table 8 about here> 

A long history of research documents that parents’ education is a strong predictor of student 

outcomes, including educational attainments, and a key driver of inequality (Bradbury et al., 2015; 

Coleman et al., 1966; Reardon, 2011). This led us to examine whether our value-added estimates 

were sensitive to the inclusion of indicators of parents’ education as control variables. We have 

this information for students in our 2003 and 2004 cohorts. We compare our estimated school 

effects as reported above to estimates from models that include as additional controls categorical 

indicators of parents’ highest education attainments (we take the highest across the parents).9 As 

shown in the first row of Table 8, we estimate correlations of at least 0.98 between models with 

and without controls for parent education. In other words, adding parental education does not affect 

estimates substantially.  

We also conducted two tests following Chetty, Friedman, and Rockoff (2014) to assess the 

validity of our school value-added estimates. The specification test examines whether a change in 

estimated school value-added corresponds to a one-to-one change in student outcomes. We regress 

 
9 The categories are: did not finish high school; graduated from high school; graduated from a two-year college, 

business school, or technical school; graduated from a four-year college; has an advanced degree (such as a master’s 

or doctorate); I don’t know. We exclude responses of “I don’t know”. 
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student outcome residuals on school value-added. Coefficients of one suggest unbiasedness. As 

shown in the second row of Table 8, coefficients are quite close to one and we cannot reject that 

they are different from one. As a result, a change in school value-added appears to correspond to 

a one-to-one change in students’ short-run and longer-run outcomes.   

A second validity check, a forecast bias test, examines whether our value-added estimates 

are correlated with other pre-high school measures that are not included in our base value-added 

model. If our school value-added estimates are uncorrelated with these leave-out variables, this 

indicates that any bias from omitted variables would have to be from factors that are themselves 

uncorrelated with the leave-out variables. Here we rely on our rich administrative data and conduct 

two versions of this test using two “leave-out” variables: further lagged scores, specifically 7th 

grade English language arts scores, and parent education, as reported by students in 8th grade. For 

both tests, we limit our sample to students with the relevant measure. For lagged test scores, this 

is students in the 2004-2007 cohorts, and for parent education this is students in the 2003 and 2004 

cohorts. Results from both the forecast bias tests show significant but very small correlations 

between our value-added estimates and the leave-out measures.  While we cannot completely rule 

out potential bias from omitted variables, missing predictors would have to be much stronger than 

the important ones that we include to generate substantial bias (Altonji, Elder, & Taber, 2005; 

Frank et al., 2013; Oster, 2017). 

A final piece of validity evidence comes from the reasonably high intertemporal stability 

of the school effects estimates. The estimated school effects are generally quite stable across 

cohorts, as shown in Table 9, with the one exception being effects on college plans. Given that 

schools may change their effectiveness at different rates, and even at different rates across each of 

these measures, we would not expect perfect correlations in school effects across years. 
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Nonetheless, we interpret the general stability of school effects across cohorts as evidence 

supporting their validity.10  

<Insert Table 9 about here> 

Finally, we note an important limitation of our interpretation. While we have described our 

estimates as “school value-added” or “school effects” they are, instead, more accurately effects of 

schools and the bundle of other educational activities experienced by students in the school. For 

example, if a school is located next to an excellent after-school tutoring program that many 

students attend, the “school effect” we observe may in fact be produced by this program. The same 

is true for athletics programs or other community organizations that serve students in particular 

schools. While these impacts are not, per se, the result of the schools’ efforts, we can read them 

directly as average impacts of attending the school. We see this as a point of interpretation and not 

a threat to the validity of our analysis.  

Discussion 

We advance the literature on high school effectiveness by examining schools’ effects on 

students’ longer-run educational attainments and earnings. Using longitudinal data on 9th grade 

students in public high schools in Massachusetts in 2003 through 2007, we show that high school 

quality matters for students’ probability of four-year college graduation and labor market earnings 

at age 30. We also find that schools’ impacts on three of our short-term measures predict longer-

run outcomes. In particular, schools that have larger than expected effects on students’ 10th grade 

test scores and college-going plans also have larger than expected effects on educational 

attainments and earnings. Our findings are consistent with other recent studies that have found that 

high schools with higher test-score value-added increase college enrollment by 1-2 percentage 

 
10 We also estimate Spearman rank correlations and find even greater intertemporal stability, with correlations 

ranging from 0.57 to 0.98.  
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points (Carrell et al. 2023; Jackson et al. 2024). Importantly, we find that schools that are especially 

effective in improving long-run outcomes for students from low-income families are the same 

schools that are especially effective for students from higher-income families. If anything, impacts 

on students from low-income families are greater.  

Our research documents that high schools can make substantial differences in the life 

outcomes of students, including those from low-income families. Which high school a low-income 

student attends has real implications for socioeconomic mobility. Furthermore, the schools that 

improve outcomes for low-income students the most are not only schools that serve relatively few 

economically disadvantaged students. In other words, some schools that serve high proportions of 

economically disadvantaged students have substantial positive impacts on their later life outcomes. 

These estimates align with those from Reardon (2018) who found that test-score growth was not 

as correlated with school-level socio-economic status as test-score levels.  

We also find strong evidence supporting our multi-dimensional model of school 

effectiveness. We highlight two key results. First, schools influence students’ longer-run outcomes 

through pathways beyond tested academic knowledge and skills. We know that a wide range of 

skills are important for future educational attainments and pay off in the labor market. We show 

that schools that improve proxy measures of these skills more tend to have larger impacts on 

longer-run outcomes. In particular, schools that improve students’ academic skills and knowledge 

in tested areas, improve their college-going plans (what some scholars have called “college press”), 

and improve their attendance in turn support students’ educational attainments and labor market 

earnings. This has important implications for school improvement and accountability, which we 

discuss below.  

Second, our results suggest that improvement efforts aimed at a particular outcome could 
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in fact enhance multiple outcomes. In other words, schools that are especially effective in 

increasing students’ interest in attending college also tend to be the schools that promote test-score 

improvements successfully (and vice versa). This suggests that schools should not treat skills as 

separate domains and that a holistic approach to students’ academic and social-emotional 

development appears to be more effective. This is particularly relevant for school and district 

leaders focused on school improvement efforts. 

For policymakers and practitioners, these findings suggest possible next steps in designing 

measures of school effectiveness for accountability and improvement. From a policy perspective, 

it is helpful to know that schools’ impacts on short-run measures predict their effects on longer-

run outcomes. Ultimately, education stakeholders care about students’ longer-run success, but 

assessing schools on these longer-run outcomes is largely impractical. We provide some evidence 

of the validity of shorter-term outcomes as markers of school effectiveness.  

Relatedly, while standardized test scores have formed the cornerstone of accountability 

policies for schools and teachers, our results suggest that examining school effects across a broader 

range of outcomes beyond test scores may better account for the multiple ways in which schools 

influence students’ longer-run life outcomes. Our results are consistent with ongoing policy efforts 

at the federal level and in many states to move beyond accountability systems based only on test 

scores. Further work should be done to develop and refine measures of students’ experiences in 

schools, including, for example, student behavior, engagement, and college plans. Identifying 

measures that are difficult to manipulate is an important avenue for future research.  

Accountability is not the only way in which a broader understanding of schools’ impacts 

can inform practice. Many of the measures we describe, or improved versions of them supported 

by state and district data efforts, can provide diagnostic information to school and district leaders 
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to foster ongoing improvement. One clear example here is schools’ impacts on students’ college 

plans, which seems to be an important pathway through which schools improve longer-run 

outcomes. While survey measures of college plans may be too easily manipulable to be valid 

indicators in an accountability system, they can be valuable metrics to help educators gauge their 

success in supporting students.  

In short, developing systems of school support and accountability that take into consideration the 

various ways schools may influence students’ longer-run outcomes is important. The end goal of 

any such system should be to incentivize not only changes in the measures themselves but the 

development of students’ underlying skills, abilities, and capacities. Supporting schools to improve 

the broader social and academic skills of low-income students has real potential to reduce 

persistent opportunity gaps and advance socioeconomic mobility.  
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Tables 

Table 1 
     

Student characteristics first-time 9th grade cohorts, 2003-2007.   
Analytic sample Low-income 

students 

Non-low-income 

students 

  Mean SD Mean SD Mean SD 

Demographics and Prior Achievement (8th Grade) 

Asian 0.045 0.207 0.076 0.266 0.035 0.184 

Black 0.079 0.269 0.210 0.407 0.037 0.190 

Hispanic 0.088 0.283 0.273 0.446 0.030 0.170 

Native 

American/American 

Indian 

0.003 0.054 0.004 0.065 0.002 0.050 

White 0.786 0.410 0.435 0.496 0.895 0.307 

Female 0.504 0.500 0.495 0.500 0.507 0.500 

Free/Reduced-price lunch 0.238 0.426 1.000 0.000 0.000 0.000 

Special education 0.139 0.346 0.214 0.410 0.115 0.319 

English learner 0.030 0.171 0.100 0.299 0.008 0.091 

Parent completed four-

year college 

0.545 0.498 0.227 0.419 0.619 0.486 

Attendance rate 0.947 0.060 0.925 0.077 0.954 0.051 

Math standardized MCAS 

score  

0.100 0.978 -0.565 0.888 0.308 0.909 

Plan to attend college 0.783 0.413 0.716 0.451 0.802 0.398 

Short-Term Outcomes  

Math standardized MCAS 

score 

0.154 0.948 -0.483 0.973 0.320 0.867 

ELA standardized MCAS 

score (10th grade) 

0.169 0.893 -0.468 1.006 0.336 0.779 

Plan to attend four-year 

college (10th grade) 

0.758 0.429 0.626 0.484 0.789 0.408 

Algebra (9th grade) 0.536 0.499 0.668 0.471 0.505 0.500 

Geometry (10th grade) 0.513 0.500 0.603 0.489 0.492 0.500 

Took MCAS on-time 0.970 0.169 0.917 0.276 0.985 0.122 

Attendance rate (10th 

grade) 

0.943 0.069 0.911 0.094 0.952 0.057 

Ever suspended (10th 

grade) 

0.144 0.351 0.286 0.452 0.101 0.301 

Longer-Run Outcomes 

Any college enrollment 0.705 0.456 0.462 0.499 0.781 0.413 



SCHOOLS’ EFFECTS ON LONGER-TERM OUTCOMES 

 

45 

 

Four-year college 

enrollment 

0.536 0.499 0.237 0.425 0.629 0.483 

Any college degree 0.477 0.499 0.203 0.402 0.562 0.496 

Four-year college degree 0.432 0.495 0.154 0.361 0.518 0.500 

Probability of earnings 0.668 0.471 0.675 0.468 0.666 0.472 

Median earnings at age 30 

(2024$)  

58732.1

3 

56848.0

8 

42446.92 42012.8

7 

65293.6

2 

58658.9

2 

N (Students) 284,686 67,734 216,952 

Note. The sample includes 258 high schools. Number of observations varies by variable due to 

missingness. The analytic sample excludes students attending exam schools and career and 

technical education schools and students missing 8th grade covariates. College enrollment is 

measured within two years after expected high school graduation; college graduation is 

measured ten years after high school entry. Parent college completion and earnings are only 

available for the 2003 and 2004 cohorts. The inter-quartile range (not standard deviation) is 

presented for median earnings. ELA = English language arts; MCAS = Massachusetts 

Comprehensive Assessment System; SD = standard deviation. 
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Table 2     

Standard deviations of school value-added estimates on longer-run outcomes. 

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

Longer-Run Outcome Overall SD 

Overall 

(Scaled) 

Low-

income 

students 

SD 

Non-low-

income 

students 

SD 

A. School Fixed Effects Estimates 

Any college enrollment 0.050 0.106 0.089 0.051 

Four-year college degree 0.067 0.138 0.067 0.072 

Earnings at age 30 0.140 0.149 0.214 0.146 

B. Random Effects Estimates 

Any college enrollment 0.045 0.137 0.066 0.041 

Four-year college degree 0.064 0.092 0.045 0.067 

Earnings at age 30 0.111 0.117 0.124 0.107 

Note. College outcomes are in percentage points and earnings are logged 2024 dollars. 

Fixed effects estimates are from a regression model with school fixed effects, cohort 

fixed effects, and standard and expanded controls. Random effects estimates are the 

shrunken model-based standard deviation of the school effects with our standard and 

expanded controls. In column 2, we scale the fixed effects results by the sample 

standard deviations of the outcomes for low- and higher-income students. Estimates 

for low- and higher-income students come from separate models and are restricted to 

cells with at least 10 students. SD = standard deviation. 
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Table 3 
       

Disattenuated and raw correlations of schools’ effects across value-added with estimated reliabilities on 

diagonal. 

  Earnings 

at 30 

Four-

year 

college 

degree 

Any 

college 

enrollment 

Test-

score 

index 

College 

plans 

Academic 

on-track 

index 

Attendance 

index 

Earnings at 30 0.523 0.693 0.499 0.288 0.840 0.208 0.286 

Four-year college degree 0.454 0.822 0.875 0.583 0.693 0.084 0.345 

Any college enrollment 0.315 0.693 0.763 0.527 0.675 0.149 0.289 

Test-score index 0.192 0.487 0.424 0.848 0.322 0.147 0.225 

College plans 0.504 0.522 0.489 0.246 0.688 0.234 0.299 

Academic on-track index 0.141 0.071 0.122 0.127 0.182 0.883 0.013 

Attendance index 0.187 0.283 0.229 0.187 0.224 0.011 0.818 

Note. The sample includes 258 high schools. Value-added estimates represent school average estimates (estimated across 

all years). Disattenuated correlations are presented above the diagonal and raw correlations below. Estimated reliabilities 

are in gray cells on the diagonal and are calculated using a split-sample approach. Disattenuated correlations are adjusted 

for measurement error using the estimated reliabilities. 
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Table 4 
       

Regression of four-year college graduation on short-term value-added. 
 

(1) (2) (3) (4) (5) (6) (7) 

  4-Yr 

College 

Grad 

4-Yr 

College 

Grad 

4-Yr 

College 

Grad 

4-Yr 

College 

Grad 

4-Yr 

College 

Grad 

4-Yr 

College 

Grad 

4-Yr 

College 

Grad 

Test-score VA 0.029*** 
   

0.018*** 0.018*** 0.010***  
(0.003) 

   
(0.003) (0.003) (0.003) 

College plans VA 
 

0.036*** 
  

0.029*** 0.030*** 0.019***   
(0.003) 

  
(0.003) (0.003) (0.003) 

Academic on-track index VA 
  

0.004 
 

0.000 0.000 -0.000    
(0.004) 

 
(0.002) (0.002) (0.002) 

Attendance index VA 
   

0.016*** 0.010*** 0.011*** 0.009***     
(0.003) (0.002) (0.002) (0.002) 

Test-score VA x College plans VA 
     

0.006** 
 

      
(0.002) 

 

Test-score VA x Academic on-track VA 
     

-0.004** 
 

      
(0.002) 

 

Test-score VA x Attendance VA 
     

0.002 
 

      
(0.002) 

 

Any college enrollment VA 
      

0.027***        
(0.003) 

Four-Year College Graduation Mean 0.477 0.477 0.477 0.477 0.477 0.477 0.477 

Observations 284,686 284,686 284,686 284,686 284,686 284,686 284,686 

R-squared 0.315 0.317 0.312 0.313 0.318 0.318 0.320 

Note.  Regression of probability of four-year college graduation on leave-year out standardized school value-added estimates 

Models include standard and expanded controls as described in the text and cohort fixed effects. Robust standard errors in 

parentheses. Grad = graduation; VA = value added; Yr = year. 

*p<0.1; **p<0.05; ***p<0.01. 
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Table 5        

Regression of earnings on short-term value-added and college graduation value-added, 2003-2004 cohorts. 

  (1) (2) (3) (4) (5) (6) (7) 

 Earnings Earnings Earnings Earnings Earnings  Earnings Earnings 

                

Test-score VA 0.031***    0.015** 0.014** 0.011 

 (0.007)    (0.007) (0.007) (0.008) 

College plans VA  0.046***   0.039*** 0.042*** 0.033*** 

  (0.007)   (0.007) (0.007) (0.007) 

Academic on-track index VA   0.008  0.002 0.001 0.003 

   (0.007)  (0.006) (0.006) (0.006) 

Attendance index VA    0.020*** 0.014*** 0.013** 0.011* 

    (0.007) (0.005) (0.005) (0.006) 

Test-score VA x College plans VA      0.009  

      (0.006)  
Test-score VA x Academic on-track 

VA      0.010*  

      (0.006)  
Test-score VA x Attendance VA      -0.001  

      (0.004)  
Any college graduation VA       0.017* 

       (0.009) 

Average earnings (logged) 10.814 10.814 10.814 10.814 10.814 10.814 10.814 

Observations 75,516 75,516 75,516 75,516 75,516 75,516 75,516 

R-squared 0.139 0.140 0.138 0.138 0.140 0.140 0.140 

Note. Regression of logged earnings on leave-year out standardized school value-added estimates. Models include standard and 

expanded controls as described in the text. Robust standard errors in parentheses. VA = value added. 

*p<0.1; **p<0.05; ***p<0.01. 
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Table 6 
      

Regression of longer-run outcomes on peer index and short-term value-added.   
Any College Enrollment Four-Year College 

Degree  

Earnings  

  (1) (2) (3) (4) (5) (6) 

Peer index 0.029*** 0.022*** 0.050*** 0.038*** 0.037*** 0.019**  
(0.003) (0.003) (0.003) (0.003) (0.007) (0.008) 

Test score VA 
 

0.007*** 
 

0.007** 
 

0.010   
(0.002) 

 
(0.003) 

 
(0.008) 

College plans VA 
 

0.015*** 
 

0.027*** 
 

0.039***   
(0.002) 

 
(0.002) 

 
(0.007) 

Academic on-track index VA 
 

0.001 
 

0.001 
 

0.003   
(0.002) 

 
(0.002) 

 
(0.006) 

Attendance index VA 
 

-0.002 
 

0.005*** 
 

0.012**   
(0.002) 

 
(0.002) 

 
(0.006) 

Note. Models include standard and expanded controls as described in the text and cohort fixed effects. Standard errors 

in parentheses. VA = value added. 

*p<0.1; **p<0.05; ***p<0.01. 
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Table 7   

Correlations of school value-added across low- and not-low-income students 

in the same high school. 

  

Raw 

correlation 

Disattenuated 

correlation 

Earnings 0.385 0.993 

Four-year college degree 0.493 0.868 

Any college degree 0.472 0.897 

Four-year college enrollment 0.634 0.889 

Any college enrollment 0.592 0.942 

Test-score index 0.834 1.000 

College plans 0.477 1.000 

Academic on-track index 0.741 0.913 

Attendance index 0.763 1.000 

Note. School effects are estimated separately for low- and non-low-income 

students. Earnings data are only available for the 2003 and 2004 cohorts. 

Reported results are restricted to school-income cells with at least 10 

students. Models include standard and expanded controls and cohort fixed 

effect. Disattenuated correlations are disattenuated for measurement error 

using reliabilities calculated from a split-sample approach as described in 

the text and capped at 1. 
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Table 8        

Validity tests of student sorting.  

 Earnings 

Four-year 

college 

degree 

Any college 

enrollment 

Test-score 

index 

College 

plans 

Academic 

on-track 

index 

Attendance 

index 

Correlation of VA 

with and without 

parent education  1.00 0.99 0.99 1.00 0.98 1.00 1.00 

        

Specification test 0.986 0.992 1.013 1.021 0.979 1.003 0.990 

 (0.068) (0.008) (0.015) (0.014) (0.038) (0.013) (0.031) 

FB: Leave out score 0.000 -0.001** -0.003*** -0.015*** 0.000 -0.000 0.000 

 (0.000) (0.001) (0.001) (0.002) (0.001) (0.000) (0.000) 

FB: Parent education 0.001 -0.003*** -0.002 -0.001 -0.008** -0.000 -0.000 

  (0.001) (0.001) (0.002) (0.001) (0.004) (0.000) (0.000) 

Note. The correlation test compares the correlation between value-added models that do and do not control for parent 

education. Parent education is only available for the 2003 and 2004 cohorts.  Specification test coefficients are tested under 

the null hypothesis that the coefficient equals 1. Leave-out score is grade-7 English language arts and includes 2004-2007 

cohorts.  FB = forecast bias; VA = value-added. 

*p<0.1; **p<0.05; ***p<0.01. 
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Table 9 
       

Correlations of school value-added estimates within outcomes across cohorts. 
 

Annual 

earnings 

Four-year 

college 

degree 

Any 

college 

enroll-

ment 

Test-score 

index 

College 

plans 

Academic 

on-track 

index 

Attendance 

index 

t+1 0.543 0.760 0.633 0.732 0.368 0.763 0.688 

t+2 
 

0.743 0.611 0.661 0.254 0.651 0.617 

t+3 
 

0.744 0.551 0.596 0.357 0.577 0.599 

t+4 
 

0.718 0.515 0.535 0.179 0.571 0.599 

Note. Correlation of school-by-year value-added models in year t with years t + i. Models are estimated using 

standard and expanded controls.  
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Figures 

Figure 1 

Multi-Dimensional Framework of School Effectiveness and Longer-Run Impacts.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Longer-Run Outcomes 

 

Educational 

Attainment 

 

Labor Market 

Earnings 

 

Civic Engagement & 

Participation 

 

Health and Wellbeing 

School 

Priorities 

High School Outcomes 

 
1. Tested Academic Skills 

and Knowledge 

 

2. Untested Academic Skills 

and Knowledge 

 

3. Attendance and 

Discipline  

 

4. Social-Emotional Skills 

 

5. Employment Training 

 

6. Cooperative & Real-World 

Work Skills 

 

7. College Knowledge and 

Plans 

School 

Resources 
Student Body 

Composition 

Prior Experiences 

 

K-8 Schooling 

 

Family & 

Neighborhood 

Characteristics  

Note. Bolded items are included in our analyses.  
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Figure 2 

Estimated School Effects from Alternative Value-Added Models. 

  
Note. The unconditional model includes a cohort fixed effect. Controls for other models are 

described in the text. 
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Figure 3 

Relationship between Schools’ Estimated Effects on Longer-Run Outcomes, Four-Year College 

Graduation (Panel A) and Earnings (Panel B), and Short-Run Outcomes, Test Score Value-

Added (Left) and College Plans (Right). 

Panel A: Four-Year College Graduation 

 

 

Panel B: Earnings 
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Figure 4 

Relationship Between School Effects on Earnings and Four-Year College Graduation. 
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Figure 5 

Relationship Between School Value-Added for Low-Income Students on Four-Year College 

Graduation (Left) and Earnings (Right) by School Percentage of Low-Income Students. 
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