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M School Effects Revisited: The Size, Stability, and Persistence of

Middle Schools’ Effects on Academic Outcomes

Source: American Educational Research Journal, August 2021, Vol. 58, No. 4, pp. 748-784
ABSTRACT

Since the early 2000s, educational evaluation research has primarily centered on teachers’, rather than
schools’, contributions to students’ academic outcomes due to concerns that estimates of the latter were smaller,
less stable, and more prone to measurement error. We argue that this disparity should be reduced. Using
administrative data from three cohorts of Massachusetts public school students (N = 123,261) and two-level
models, we estimate middle schools’ value-added effects on eighth-grade and 10th-grade math scores and,
importantly, a non-test score outcome: 4-year college enrollment. Comparing our results to teacher-centered
studies, we find that school effects (encompassing both teaching- and nonteaching-related factors) are initially
smaller but nearly as stable and perhaps more persistent than are individual teacher effects. Our study motivates
future research estimating the long-term effects of both teachers and schools on a wide range of outcomes.

KEYWORDS: cognitive skills, middle schools, school accountability, school effects, value-added models
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Education researchers and policymakers have long debated how to measure school and teacher effects on
students’ academic outcomes (Everson, 2017). With the 2002 passage of No Child Left Behind (NCLB),
standardized test scores became increasingly available and central to such evaluations. The landmark legislation
rendered score-based school and teacher assessments more than an academic exercise: Educators’ compensation



and job security, as well as school closure decisions and state takeovers of schools, now hinge on the results (Baker
etal., 2010; Everson, 2017; Goldhaber & Hansen, 2008; Hanushek & Rivkin, 2012; Isenberg & Hock, 2012). As
score-based evaluations have become more consequential, the methods used to translate student scores into
teacher and school effectiveness measures have become increasingly sophisticated and scrutinized. Student growth
and value-added models enable researchers to evaluate not only student performance levels but also the ability of
schools and teachers to improve students’ performance in a given school year. A spate of recent studies employing
experimental and nonexperimental data confirmed that value-added models revealed largely unbiased and sizable
effects of teachers (Chetty et al., 2014a) and schools (Angrist et al., 2017; Deming, 2014) on students’ end-of-year
test scores.
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However, educational evaluation research and accountability frameworks have primarily centered on
teachers’, rather than schools’, value added effects on academic outcomes. Ever since the Coleman report,
education scholarship has typically characterized school-level differences in academic performance as primarily
reflective of student sorting rather than school-induced effects. Within-school differences (e.g., in teacher quality)
appeared to play a larger role in stratifying students’ academic outcomes. Subsequent empirical studies, leveraging
increasingly sophisticated quantitative models, seemed to bear this out. A considerably greater proportion of the
variance in end-of-year test scores resided within schools, rather than between, them—even after adjusting for
students’ sociodemographic characteristics (Konstantopoulos, 2006, 2007a). Concems about the trivial size and
questionable stability of schools’ value-added effects from year-to-year (Kane & Staiger, 2002; Staiger et al., 2002)
fueled the perception that school effects were too small and too imprecisely estimated to be of practical value.
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W\e argue that once value-added effects are reframed from short-term existence to long-term persistence and
longitudinal student-level data are deployed, this perception may change. Schools offer a treatment different in
length and in kind than do individual teachers. Although teachers may have more leverage than schools in shaping
children’s cognitive development over the course of a single year, schools provide an opportunity to intervene in a
child’s cognitive and socioemotional development in a more sustained way, across multiple years.
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Of course, schools may exert effects on students” outcomes through their differences in teaching-related
factors, such as (1) the quality of individual teachers and (2) the quality of the combined teaching workforce. The
latter could enhance (or depress) individual teachers’ effectiveness through collective efforts like curriculum
alignment and professional development. However, other school-level mechanisms beyond pedagogy are
plausibly implicated, as well. Schools encompass the combined effects of: administrators and other school-wide
personnel (e.g., principals, counselors, psychologists, and social workers); institutional resources (e.g., computers,
libraries, physical infrastructure); neighborhood context (e.g., crime levels, environmental conditions, and toxicity);
peer factors (e.g., sociodemographics, grade span, student culture and behavior); policies and programs regarding
attendance, student behavior, and discipline; academic resources (e.g., curricula, books, and materials);
extracurricular offerings; teacher and classroom assignment protocols; parent engagement strategies; and school
community history and reputation.
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In this study, we conceive of school effects broadly—as encompassing the aforementioned teaching and non
teaching-related factors—and use two-level hierarchical linear models (HLMs) to estimate their persistence on
students’ test score and non—test score outcomes over a 4-year period. We focus specifically on middle school
effects for theoretical and methodological reasons. Theoretically, middle schools enroll students at a key transition
period in their K-12 schooling careers, when a host of factors with long term implications, ranging from curricular
choices to self-esteem to intrinsic motivation, are revisited and reformed (Anderman & Maehr, 1994; Rathunde &
Csikszentmihalyi, 2005; Wigfield et al., 1991). Methodologically, focusing on middle school allows us to leverage
both pretreatment test scores and posttreatment outcomes—the former to control for initial student achievement,
which prior studies have confirmed is required to reduce bias, and the latter to track student outcomes into high
school and beyond.

We use a rich longitudinal data set that follows three cohorts of Massachusetts public school
students—123,261 in total—who entered seventh grade between 2004 and 2006 as they move from elementary
school through secondary school and into college. In our main analyses, we estimate middle schools’ value-added
effects on math scores at the end of the “treatment” (i.e., eighth grade) and 2 years posttreatment (i.e., 10th grade)
and estimate the stability of these value-added effects across three cohorts. For one cohort of students, we also
examine middle schools’ effects on the likelihood of 4-year college enroliment.

We find that middle schools’ effects on student achievement endure beyond the initial treatment years, lasting
more than 4 years after students leave middle school. Comparing our estimates of school effects to existing
estimates of individual teacher effects, school effects appear initially smaller but nearly as stable across years and
potentially more persistent than are the latter when measured over similar timeframes. Moreover, our estimates
suggest middle schools may have a stronger influence on desirable non-test score outcomes, such as 4-year



college enrollment, than do individual teachers. Importantly, sizable middle school effects on 10th-grade math
scores and college enrollment remain, even after accounting for high school and district sorting patterns.

Our findings, based on two-level models, motivate future research that employs longitudinal data sets and
threedevel models to disentangle what portion of schools’ persistent effects are driven by teaching and
nonteaching-related factors. If such analyses confirm sizable, stable, and durable school effects—even when
accounting for school-level differences in individual teacher quality—then educational evaluation systems should
reduce the disparity in emphasis on teacher versus school effects, examining the size and precise sources of both
teachers’ and schools’ long-term impacts on test score and non-test score outcomes.
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