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Abstract

The majority of existing research on mobility indicates students do worse in the year of a school move; however, this research has not been successful in isolating estimates of the causal effects and largely does not distinguish between different types of moves. Moreover, the separate grade span literature suggests that structural moves (often excluded from mobility work) mandated by a school’s grade span are also associated with negative performance. In this paper, we obtain credibly causal estimates of the impact of mobility on performance, addressing heterogeneity of moves and endogeneity of moving. We do so using richly detailed longitudinal data for five cohorts of NYC public school students making standard academic progress from grades 1-8. We estimate the impact of attending a new school in a given year controlling for observable student characteristics, including a student fixed effect, and using the grade span of the student’s first grade school as an instrument for mobility. We then examine the impact of both structural and non-structural moves, include interactions with prior move history, control for school quality, and finally explore the long-term cumulative impact of mobility on 8th grade performance. Taken together, we find that: moving leads to lower performance on standardized ELA and math exams; there are negative effects of structural moves “built into” the school system but they dampen over time; and non-structural moves can be positive.


Moving Matters: The Causal Effect of School Mobility on Student Performance 

Amy Ellen Schwartz and Leanna Stiefel

I. Introduction


Policy makers and analysts increasingly view reducing student mobility across schools as a way to improve academic performance. Indeed, the preponderance of existing research indicates that children do worse in the year of a school move (GAO, 2010; Rumberger, 2003), although the empirical base for this conclusion is lacking in many respects.  First, there is little evidence on the causal effect of mobility: much of the existing work is best viewed as descriptive, the observed lower performance of movers capturing both the impact of the move and the unobserved factors causing the move.  Second, there is little investigation of heterogeneity in the effect of moves. While students make both structural moves (“stepping up” or “graduating” from a lower school in its terminal grade) and non-structural moves (due to residential moves, family dissolution, or in search of a preferred program, for example), much of the prior research examines only one of these (ignoring the other) or lumps them together (ignoring their very different genesis and the potential difference in impacts). At the same time, there is likely heterogeneity within the set of non-structural moves: some are likely to be beneficial to students (e.g., moving to better schools) and others will be harmful and disruptive. Third, we know little about the cumulative effect of multiple moves made over a student’s academic career.


In this paper, we use longitudinal data on New York City public elementary and middle school students and both student fixed effects and instrumental variables to estimate the causal effects of heterogeneous school moves on student academic performance.  Fixed effects control for potential unobserved and time invariant differences between movers and non-movers, including those that might arise due to invariant differences in ability, family stress or pre-dispositions to anxiety, for example.  If such characteristics are correlated with moves, then these differences rather than moves per se may cause low student achievement.  Notice, however, that student effects do not fully eliminate the potential endogeneity of student mobility because moves may reflect time-varying factors: moves may be aimed at improving school quality or school fit as families learn about schools (Tiebout moves).  Alternatively, moves may reflect unexpected shocks, such as divorce, loss of house value, loss of job, increases in neighborhood crime etc.  To address the potential endogeneity of school moves, we construct instruments for mobility – both structural and non-structural – using the grade span of a student’s first grade school.  The underlying intuition is straightforward:  since the grade span of the school attended in first grade implies a future transition point in which a student must move to another school to continue his education, unless he moves earlier, these mandated transition points influence strategic decisions about the timing of non-mandated moves as well as the likelihood of a structural move. In section three, we discuss our identification strategy more fully.


Briefly we find that the impact of current-year moves on academic performance is heterogeneous, depending on whether current-year moves are structural or non-structural and on the type of non-structural move. Our instrumental variables estimates confirm the findings of the OLS and fixed effects analyses: structural moves have short term negative consequences, but non-structural moves may have a positive effect, perhaps a reflection of the dominance of Tiebout non-structural moves in our IV estimation. These results are robust to alternative specifications and are important in their magnitudes – thus reinforcing the view that reducing some types of mobility is a worthwhile policy goal.  Our paper adds to the literature by focusing on a population of urban students whose performance, on average, is poor, by providing finer grained measures of mobility than previous researchers, and by deriving credibly causal estimates that can help policy makers target resources appropriately.  


The rest of the paper is organized as follows. In the second section, we review previous literature and distinguish our contributions.  In the third section, we describe our data and in the fourth section, we develop our mobility measures and identification strategy. The fifth section explains our empirical models, followed in the sixth section with results. In the last section, we summarize and discuss the implications of the research.

II. Previous Literature on Mobility Pre-High School

Early literature is practically unanimous in finding that school moves are associated with dips in academic performance. (See Mehana and Reynolds, 2004, for a meta-analysis of quantitative studies from 1975 to 1994 for elementary school students.) These studies are based primarily on cross sectional data and lack refinement in their measures of types of moves, controls for covariates, and adequacy of approach to unobserved student and family characteristics that accompany some school moves.


The next generation studies use longitudinal data to more finely measure the type and number of moves made over a student’s academic career and to control for a multitude of family and individual characteristics, including initial academic performance.  Alexander, Entwisle and Dauber (1996), in a study of Baltimore 1st to 5th graders, find that including student background controls and first grade test scores results in an insignificant effect of number of school moves on 5th grade math (but not reading) performance.  In an analysis of Chicago, low income, black students from kindergarten to 7th grade that controls for student characteristics and kindergarten performance, Temple and Reynolds (2000) find that both math and reading scores decline with each additional move.  Neither study measures within-year moves, distinguishes structural from non-structural moves, includes student fixed effects to minimize unobserved characteristics associated with moving, or addresses possible endogeneity of moves.


We are aware of only one longitudinal study that includes student fixed effects to lessen the potential bias due to unobserved time invariant differences between movers and non-movers.  Hanushek, Kain and Rivkin (2004) model annual gains in math scores using three cohorts of Texas elementary school students to examine the impact of various types of non-structural moves that are made within and across districts and regions in Texas. When all moves are aggregated in one measure and models are estimated using students across all Texas regions and districts, the effect on gain scores is negative and significant, but estimates are sensitive to the specification of the sample and to controls for school quality.


Many studies reviewed thus far exclude structural moves from measured mobility and some even define mobility as voluntary moves.  Interestingly, research on the relationship between grade span and academic achievement focuses primarily on the structural moves that are mandated when a student reaches a school’s terminal grade and pays little attention to the non-structural moves.   In these grade span studies, authors consistently find that the transition from one school to another results in a dip in achievement. (See Rockoff and Lockwood, 2010; Schwartz, Stiefel, Rubenstein, and Zabel, 2011, for recent examples.)   Although the grade span and mobility literature has been remarkably separate, one exception is Schwartz, Stiefel, Rubenstein, and Zabel (2011), which shows that there is a relationship between grade span and mobility – both structural mobility and non-structural mobility.  The implication is that understanding the effects of student mobility requires a consideration of the structural as well as the non-structural moves.


Our study builds upon this literature base by obtaining plausibly unbiased estimates using an instrument variables strategy in combination with student fixed effects. Importantly, we also examine heterogeneity in the effect of moves on student performance, distinguishing structural and non-structural moves and examining both short term and longer term effects.

III. Data and Measures


We use richly detailed student-level administrative data from the New York City Department of Education (NYCDOE) for five cohorts of 8th grade students making standard academic progress (SAP) from first grade through elementary and middle school. These cohorts are defined by students in 8th grade from 2005-2009 who progressed through grades annually (e.g., in 1st grade in 2002, 2nd grade in 2003, 3rd grade in 2004…and 8th grade in 2009). Overall, the sample has over 185,000 unique students over five cohort years (or about 37,000 students per cohort) attending roughly 1,100 different schools.


 These student-level data include information on gender, race\ethnicity, nativity, poverty (measured as eligibility for free or reduced price lunch or attendance in a universal free meal school), English proficiency, home language, receipt of special education services, residence borough, and performance on standardized English Language Arts (ELA) and math exams administered statewide in grades 3-8.
  Importantly, each student has a unique identifier enabling us to follow him over time during his tenure in NYC schools. Further, for each student we have a code for the school he attended at three points during the academic year, October, March, and June, which allows us to identify students changing schools between (June to October) and within (October to March or March to June) academic years.

We construct seven variables capturing mobility for each student. First, we create an indicator for mobility broadly, taking a value of one if the student attended a new school at some point in year t. This means the student moved schools between June of t-1 and October of t or sometime between October and June of t.  We then parse this variable more finely as shown in Table 1, distinguishing between students who make a structural move between June of t-1 and October of t and those making non-structural moves.  

Next, we more finely divide non-structural moves, some of which are likely to be strategic or Tiebout in which students move to better schooling situations and others that are likely to be non-strategic in which families move in response to unanticipated or negative events.  The four categories of non-structural moves distinguish articulated moves (to join a new school on-time) from non-articulated and between year moves from within year.  (See Table 1 for fuller definitions and Figure 1 for how types of moves are related to one another). We also construct measures of cumulative mobility, including the total number of all moves made between grades 1-8, the total number of all structural moves made between grades 1-8, and the total number of all non-structural moves made between grades 1-8.
 
Table 1: Definitions of Mobility Variables
	Move type
	Definition

	Any 
	Attending a new school in October, March, or June of that academic year

	Structural 
	Attending a new school in October because the student reached the terminal grade of the school they attended in June of the previous year

	Non-structural 
	All moves that are not structural 

	Non-structural articulated 
	Joining a new school “on-time” (i.e., leaving a K-6 after 5th grade to start 6th grade in a 6-8)

	Non-structural non-articulated
	Moves that are not structural or articulated

	Non-structural non-articulated between year
	Between academic year moves that are not structural or articulated 

	Non-structural non-articulated within year
	Moves occurring within the academic year


Figure 1: Mobility Variables





IV. Identification Strategy 

A. General Considerations
At the heart of our identification strategy is the relationship between the grade span of the school attended in the first grade and school moves, both structural and non-structural, that students make between grades 1 and 8.  The underlying intuition is straightforward: since the grade span of the school attended in 1st grade implies a future transition point in which students must move to another school, unless they move earlier, these mandated transition points influence strategic decisions about the timing and frequency of observed non-mandated moves as well as determining structural moves.  As an example, 1st graders attending a K-5 will have to move schools at the end of 5th grade to attend 6th grade unless they move schools earlier, moving, for example at the end of the 4th grade to a school serving grades 5 to 8. The size and heterogeneity in the set of schools means that there are myriad alternative scenarios and moves that are not only heterogeneous, but also inter-related. 

Drawing on economic models of consumer choice to frame moving decisions, one might view parents as choosing to move their child to school A from school B if the gain in the student’s performance (or utility, human capital, etc.) is sufficient to offset the costs of moving. These costs might derive from administrative considerations (e.g. filling out new forms, documentation, placement exams etc.), psychic costs (e.g. separations from friends, making new ones, getting to know new routines, etc), and differences between schools in the academic programs and curricula (e.g. coverage of mathematical topics in different orders).  The way in which mobility in any period is shaped by mobility in both prior periods and expected mobility in future periods is important.  Prior move history likely matters if parents are less likely to move a student who has just entered a new school than a student who entered two years prior because of a concern that frequent moving may be especially detrimental. The decision to move may also depend upon anticipated future moves. For example, parents’ decision to move a student to a new school at the end of a grade is likely made with consideration of the number of years until a mandated structural move must be made. If, for example, the student is currently attending a K-5 elementary school and will ultimately attend 6th grade in a 6-8 middle school, the parents will consider whether it is worth moving a 4th grader into a new school for a single pre-middle school year – perhaps opting instead to wait it out.  Parents of 2nd graders facing the same school configuration may well make a different calculation because of the difference in the length of the wait.   

The implication is that structural and non-structural moves are related to one another, most likely as substitutes, suggesting that the grade span of the school a student attends in any year determines, at least to some extent, both structural and non-structural moves the student makes over the course of his education.    

Table 2 illustrates the empirical dimensions of the relationship between structural and non-structural moves with our data.
  Note, in particular, that students making lower (higher) numbers of structural moves largely make higher (lower) proportions of non-structural moves.  For example, of the 29,381 moves that include no structural moves, 16.2% of them involve two non-structural moves.  In contrast, of the 149,154 moves that include one structural move, only 6.7% involve two non-structural moves.

Table 2: Cumulative Number of Structural and Non-structural Moves with Row Percentages
[image: image1.emf]Table 2: Cumulative number of structural and non-structural moves wih row percentages

0 1 2 3 + Total

8,298 13,250 4,751 3,082 29,381

28.2% 45.1% 16.2% 10.5% 100.0%

101,039 30,885 10,001 7,229 149,154

67.7% 20.7% 6.7% 4.9% 100.0%

4,225 1,522 559 359 6,665

63.4% 22.8% 8.4% 5.4% 100.0%

113,562 45,657 15,311 10,670 185,200

61.3% 24.7% 8.3% 5.8% 100%

Notes: cells include the frequency and row percentage. 

total # structural moves

total # non-structural moves

0

1

2+

Total


Our IV strategy relies on these inverse relationships between grade span of 1st grade school and relationships between structural and non-structural moves. Figure 2 illustrates an extreme example, showing how the baseline grade span for students in a K-5 school in 1st grade captures the timing of the structural and non-structural moves.
  The horizontal axis measures the time in years, measured from zero, where zero is the year of the terminal grade of the baseline K- 5 school (that is, 5th grade is set to zero).   Notice that most of the structural moves occur as expected, at t=0, that is, the terminal grade, while non-structural moves occur both prior and subsequent to t=0.   That is, some students move two years before the terminal grade (grade 3).  Interestingly, others move after the terminal grade, say, in grade 6. These include students who had moved from their original K-5 to a K-8, from which they move in grade 6, and also students who made a structural move at the end of grade 5 and make a subsequent nonstructural move in grade 6. Of course, there are many different configurations observed in the data.  Notice also that the proportion of non-structural moves declines as time approaches zero (and the expected terminal grade), indicating these moves may be substitutes and that the timing of defined school transition points shapes the likelihood of making a non-structural move. Thus, variables that capture the grade span of the school a student attends in 1st grade are plausible instruments for mobility since they are likely to predict moves.  

Figure 2: Distribution of Structural and Non-Structural Moves by Years from Baseline Terminal Grade
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Notes: 115,750 students are in a K-5 school at baseline (a total of 694,500 student-year observations). Students in K-5s make 107,606 structural moves and 43,843 non-structural moves.

Of course, legitimate instrumental variables should also pass the exclusion restriction, which in this case would mean that the grade span variables should be excluded from our models of academic performance.  Because these instruments are constructed based upon the grade span of the school attended three or more years prior to the current year, the first grade terminal grade is plausibly exogenous to the academic performance model.  That said, we include student fixed effects to control for any unobserved time-invariant differences between students that may be correlated with their moves, including (but of course not limited to) the configuration of their 1st grade school.  Thus, the 1st-grade school variables are plausibly excludable from the academic performance models. 
Before turning to the specifics of first stage equations, however, we note that there are significant differences in the observed characteristics of students with different mobility, as shown in Table 3.  Overall (column 1), students are a little over half female, 15% Asian, 30% black, 37% Hispanic, 17% white, score over a quarter of a standard deviation above all New York City students in 3rd and 8th grades, and attend predominantly K-5 and K-6 schools at baseline (first grade).  In contrast, the students that make only one move (structural or non-structural, shown in columns 2 and 3) are higher scoring and differ in their racial/ethnic makeup from all students.  The students making one structural move only are distinctly more likely to be white and less likely to be black and are more likely to attend K-5 schools at baseline. The students making only one non-structural move are more likely to be foreign-born and to attend K-8 or K-6 schools at baseline.  Finally, the students making more than one type of move (columns 4 and 5) are different again.  They are all lower scoring and poorer.  Additionally, “all other movers” are more likely to be black, disproportionately poor and in special education and less likely to attend K-5 schools at baseline.  Thus, the use of student fixed effects and variables capturing the time varying characteristics are critical to identifying the impact of mobility per se.

Table 3: Characteristics by Cumulative Number of Moves[image: image3.emf]Table 3: Characteristics by cumulative number of moves

overall

one structural 

move

one non-structural 

move

one struct and one 

non-struct move

all other movers

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

Female 0.53 0.53 0.54 0.53 0.54

Asian 0.15 0.17 0.13 0.16 0.11

Black 0.30 0.25 0.39 0.31 0.40

Hispanic 0.37 0.36 0.31 0.39 0.40

White 0.17 0.21 0.17 0.14 0.09

Foreign-born 0.09 0.09 0.08 0.12 0.10

Poor 0.75 0.73 0.74 0.76 0.81

LEP 0.01 0.01 0.01 0.02 0.01

Non-English at home 0.42 0.44 0.34 0.44 0.37

Graded special ed 0.05 0.04 0.04 0.05 0.06

3rd grade ELA z-score 0.270 0.326 0.394 0.212 0.132

3rd grade math z-score 0.284 0.354 0.405 0.220 0.104

8th grade ELA z-score 0.265 0.315 0.426 0.201 0.104

8th grade math z-score 0.246 0.313 0.363 0.188 0.038

gradespan of 1st grade school

K to 4 0.04 0.04 0.02 0.05 0.06

K to 5 0.63 0.74 0.33 0.65 0.48

K to 6 0.22 0.21 0.39 0.22 0.22

K to 8+ 0.06 0.01 0.23 0.04 0.06

all others 0.04 0.00 0.04 0.04 0.18

observations 185,200 101,039 13,250 30,885 31,728

percent of total 100.0% 54.6% 7.2% 16.7% 17.1%

Notes: Foreign born students are those with a birthplace outside the U.S. Poverty is defined by eligibility for free\reduced price lunch or attendance in a 

universal free meal school. Graded special education students are those who receive any special education services (full or part time), but are on grade. Z-

scores are standardized to have a mean of zero and a standard deviation of one for students within a grade who take the exam in each year. Since our 

sample is the students who make standard academic progress, we would expect their z-scores would be above average. The number of observations by 

moves will not sum to the total because there are 8,239 (4.5%) students who never move. Overall, students in these five SAP cohorts make a total of 

276,830 moves during their academic tenure in NYC elementary and middle schools. Within a cohort the total number of moves made ranges from 50,000 

to over 60,700.


B. Predicting Mobility with Grade Span Instruments

Our econometric models, then, use both student fixed effects and a set of dummy variables capturing the terminal grade of the student’s 1st grade school as instruments.  Before turning to the academic performance models, we explore empirically the relationship between mobility and the grade span instruments – our first stage regression models - demonstrating that these variables are, indeed, good predictors of both structural and non-structural mobility.

We construct a series of grade span indicators, KGg  (g = 1, 2, 3, 4, 5, 6, 7, 8), which take a value of one if the school attended by the students in 1st grade had a terminal grade of g and a value of zero otherwise. We allow the coefficients on these to vary with the students grade, g. Our first stage models include student characteristics and student fixed effects, along with the terminal grade dummies:
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Appendix Table 1 shows the results of estimating (1) using a single comprehensive measure of mobility.  As shown, coefficients on the grade span variables are statistically significant and the overall F statistic is very large.  Further, the signs and magnitudes of the grade span coefficients are consistent with the notion of strategic mobility decisions: coefficients are large and positive following the terminal grade.  As an example, see the coefficients labeled “grade 4*grade span K-3” (or [image: image7.png]csKG;,»



 following the notation above) or “grade 5*grade span K-4” ( [image: image9.png]c=KG;,s



.).  Moreover, the probability of moving in the years just before or after the terminal grade is particularly low, consistent with the notion that parents may be reluctant to move a child after (or before) another move is required.  (See the coefficients on the variables “grade 4* grade span K-4” (or [image: image11.png]csKG;,s



), “grade 5*grade span K-5” (or [image: image13.png]c=KG;



) etc).  Thus the coefficients are consistent with the behavior of parents who are strategically planning the timing of school moves. Similar results (shown in the Appendix Tables 2, 3, and 4) obtain for models predicting structural moves only, non-structural moves only, and other moves.
 

To review, because of the non-random nature of student mobility, which is driven by a host of underlying institutional and individual factors, there are three key challenges for the empirical work.  First, movers are likely to be different than non-movers, both in their observed characteristics and in their underlying unobserved characteristics. Second, mobility is likely to be endogenous in the sense that the student decision to move may depend upon the academic performance of the student (or the expectation of that performance). Third, there is likely to be heterogeneity in the impact of mobility due to differences in the kinds of moves students make (structural versus non-structural, articulated and not, and between-year versus within-year).  

Taken together these imply that naïve models may yield biased estimates of the impact of mobility; our empirical work, therefore, draws on a variety of strategies to address these potential biases.  First, we use a rich set of student covariates to control for time varying differences in students and a student fixed effect to capture time-invariant differences. Second, we estimate the models using plausibly exogenous instrumental variables that explain student mobility – the terminal grade of the school the student attended in 1st grade (three years prior to the first year of our analysis). Third, we explore heterogeneity in impacts by estimating the effects of structural and non-structural moves separately, investigate how short term impacts vary with the type of non-structural move (articulated, between-year, or within-year), and explore the longer-term effect of mobility on student performance.  

 V. Models of Academic Performance

A. One Year (Acute) Effects 

We begin by examining the short term or acute relationship between student current-year mobility and academic performance -- that is, the impact of student mobility on performance in the same academic year.  To do so, we estimate models that link the performance of student i in year t to a series of variables capturing his school mobility in academic year t as well as a vector of individual characteristic as follows: 
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where Yit represents performance on standardized tests in reading (English language arts) or mathematics, given in grades 3 through 8, Xit represents a set of student specific characteristics, including race/ethnicity, gender, English proficiency, poverty status and so on; and Mit represents a set of variables capturing the mobility of students between schools. In the simplest specification, we define Mit to takes a value of one if a student moved schools between this and the last academic year – that is, at least one of the schools s/he attended in t is different than the school attended the previous June. As is usual, α, β and γ are vectors of parameters to be estimated and [image: image16.png]


is an error term.  Notice that there are three sets of α’s. The first, indexed i, are student fixed effects, included to capture unobserved time-invariant differences between students.  The second, indexed t, represent year effects and are included to capture common macro factors affecting all students in that year. The third, indexed g, represent grade fixed effects for each tested grade 3 through 8 and are included to capture differences in policies, programs, and other idiosyncrasies specific to students in a particular grade.
  In this model, γ can be interpreted as capturing the difference between the performance of students who moved this academic year and those that did not, holding constant an array of differences between students.  We first estimate the model using OLS (with robust standard errors). Our preferred model uses instrumental variables. 
B. Heterogeneity in Impacts: Structural, Non-Structural Moves, Articulated and Non-Articulated Moves

We next turn to estimating the impacts of structural and non-structural moves separately, modifying equation (1) as:     
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Where MSit takes a value of one if the student makes a structural move between year t -1 and t and MNit   takes a value of one if the student makes a non-structural move between year t-1 and t or during year t.  Notice that while structural moves are, by construction, made in the summer (graduating students must attend a different school in the fall than they attended at the end of June), non-structural moves can occur in the summer but may also be made mid-year. We explore the possibility that there are differences in the effect of non-structural moves depending upon whether students join other schools on time (articulated) or not and whether moves are made in the summer or within the year. As before, both OLS and IV models are estimated. 

C.  Cumulative Effects


Thus far we have focused on understanding how moving schools this year affects academic performance in the same academic year. We also estimate the long-term effect of mobility in two ways: first by looking at the impact on performance in t+1 and second by exploring the impact on 8th grade performance ([image: image19.png]


).  To do the latter, we adapt our equations to capture the changes in students performance over the five years between 3rd grade and 8th grade by adding the students’ 3rd grade performance ([image: image21.png]


) as a control variable.


Adapting models (1) and (3) yields long change models for all total cumulative moves as of grade 8, [image: image23.png]CM,.
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As before, we separate cumulative structural and non-structural moves into [image: image27.png]CMS..
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.

Again, we estimate the model using OLS and then with IV, using the 1st grade school’s terminal grade as an instrument.  Note that since these models are estimated with a single observation for each student we can no longer include student fixed effects.

D. Adjusting for School Quality


It is worth considering whether – or to what extent – school quality shapes the estimated effects of mobility.  If changes in school quality are correlated with the moves, perhaps because moves are disproportionately to higher quality schools, then isolating the impact of mobility (as distinct from improvements in school quality) requires controlling for changes in school quality.  We do so by adding a measure of school quality to our regression models.  Specifically, we use the average, regression-adjusted value-added for each school/grade in the previous year, calculated as the school/grade fixed effect from a conventional education production function model estimated for the year prior. (That is, for year t models we use the t-1 school fixed effect.)
VI. Results
A. Acute Effects 

Table 4 shows the results of our basic mobility models in which mobility is measured as “any move” -- the effect of any kind of move in the current year.
  As shown in column 1, movers perform worse than non-movers by about .11 standard deviations (sds) when only grade, borough, and year effects are included as controls.  Controlling for student characteristics and student fixed effects dampens the impact considerably, to -.04 sds (column 2).  Still, all else equal, controlling for observed and unobserved differences between movers and non-movers, mobility is bad for performance.

Table 4: Baseline Regression Models, ELA Exam
	
	(1)
	(2)
	(3)
	(4)

	
	
	
	
	

	Moved this year
	-0.107***
	-0.041***
	-0.061***
	-0.042***

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

	
	
	
	
	

	
	
	
	
	

	Grade, boro, year
	Y
	Y
	Y
	Y

	Student characteristics
	N
	Y
	Y
	Y

	Student FX
	N
	Y
	Y
	Y

	IV
	N
	N
	Y
	Y

	School quality 
	N
	N
	N
	Y

	
	
	
	
	

	Observations
	1,092,491
	1,092,491
	1,092,488
	1,092,488

	Unique students
	
	
	185,196
	185,196

	R-squared
	0.028
	0.744
	---
	---


Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). Students who moved are students who changed schools between June of the previous year and Oct. of the current year or who changed school during the current academic year. All models include controls for grade, residence borough, and year. Column (2) includes controls for poverty (measured as eligibility for free\reduced price lunch or attendance in a universal free meal school), English proficiency (LEP), home language, participation in special education services, and student fixed effects. Columns (3) and (4) use the interaction between the student’s current grade and the grade span of his\her first grade school as an instrument for moving. The reference groups are grade 8 and grade span 1-8+. School quality is calculated as the student adjusted average performance of students in that grade attending that school in t-1 on the standardized ELA exam. Math results are presented in the Appendix.

 Once again the effect of a current year move is negative and statistically significant, but this time somewhat larger than the fixed effect estimate.  In this model of the effect of annual moves, we find that academic performance is reduced by 0.06 sds.  Finally, we include school quality in column 4, and here the effect dampens again, to -.04 sds.
Even with estimation based on the preferred model in column 4, these estimates could be misleading in that they may be picking up the combined effects of structural and non-structural moves. We turn to an exploration of this issue next. 

B. Heterogeneity of Moves
In Table 5, we present results of estimates of the effects of structural and non-structural moves separately.  We show only the most preferred models, which include student fixed effects estimated first with OLS, second with instrumental variables, and third with school quality.  

Table 5: Regression Results Structural and Non-structural Moves, ELA Exam
	
	(1)
	(2)
	(3)

	
	
	
	

	Structural move 
	-0.044***
	-0.031***
	-0.014***

	
	(0.002)
	(0.005)
	(0.005)

	Non-structural move 
	-0.036***
	0.209***
	0.191***

	
	(0.002)
	(0.032)
	(0.033)

	
	
	
	

	
	
	
	

	Grade, boro, year effects
	Y
	Y
	Y

	Student characteristics
	Y
	Y
	Y

	Student FX
	Y
	Y
	Y

	IV
	N
	Y
	Y

	School quality
	N
	N
	Y

	
	
	
	

	Observations
	1,092,491
	1,092,488
	1,092,488

	Unique students
	
	185,196
	185,196

	R-squared
	0.744
	---
	---


Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). Students making structural moves are those who are in a different school in October of t because they were in the terminal grade in their school in t-1. Students making non-structural moves are those who are in a different school at some point in year t (October, March or June) than the school they attended in June of t-1 and were not in the terminal grade of their June t-1 school.  All models include controls for poverty (measured as eligibility for free\reduced price lunch or attendance in a universal free meal school), English proficiency (LEP), home language, participation in special education services, residence borough, grade, year, and student fixed effects. All covariates are defined as of year t. Columns (2) and (3) use the interaction between the student’s current grade and the grade span of his\her first grade school as an instrument for moving. The reference groups are grade 8 and grade span 1-8+. School quality is calculated as the student adjusted average performance of students in that grade attending that school in t-1 on the standardized ELA exam. Math results are presented in the Appendix.

As shown in column 1, both structural and non-structural moves are detrimental to current year achievement, with the coefficient size for structural moves somewhat more negative than for non-structural, -.044 compared to -.036 respectively.  The IV estimates in column 2, however, differ.  Now the impact of structural moves is somewhat smaller in magnitude (-.031) and the estimated effect of a non-structural move is positive and much larger in magnitude at (.209).  In column 3, where we control for school quality, effects are dampened somewhat, but still structural moves have a negative impact (-.014) while non-structural moves have a positive impact (.191).  

These are particularly interesting results in light of the policies followed by most U.S. districts that build structural moves into their school organizations.  Few researchers have included these types of moves in their analyses of the effects of student mobility and yet we find in this model that these structural moves are uniquely bad for students (although the impact is not large in magnitude in the preferred models).  Moreover, non-structural moves appear to be beneficial.  While non-structural moves reflect both voluntary moves chosen by families seeking better outcomes and those induced by changes in family circumstances such as divorce, foreclosures, etc, it is likely our estimates here reflect the dominance of the Tiebout-type.

This is seen in Table 6, when we begin to parse the heterogeneity in the non-structural moves to examine those that are articulated separately. In column 1, with all controls and student fixed effects included, the impact of all types of moves is negative, with the most negative effect for the non-structural articulated moves (-0.07 sds). These moves, however, are likely to be strategic and thus endogenous. In the IV model (column 2), the effect of the non-structural articulated moves becomes positive and large.  Moreover, the non-structural non-articulated moves, which are unlikely to be well- thought out, are now highly negative.  In column 3, where we add controls for school quality, the coefficients retain their signs, although the magnitudes of the effects of non-structural articulated moves are somewhat lower and non-structural non-articulated are more negative.  

Table 6: Structural, Non-structural Articulated, and Non-structural Non-articulated Moves, ELA
	
	(1)
	(2)
	(3)

	
	
	
	

	Structural move
	-0.047***
	-0.058***
	-0.053***

	
	(0.002)
	(0.007)
	(0.008)

	Non-structural, articulated
	-0.075***
	0.178***
	0.119***

	
	(0.005)
	(0.033)
	(0.037)

	Non-structural, non-articulated
	-0.026***
	-0.586***
	-0.687***

	
	(0.002)
	(0.128)
	(0.143)

	
	
	
	

	Grade, boro, year effects
	Y
	Y
	Y

	Student characteristics
	Y
	Y
	Y

	Student FX
	Y
	Y
	Y

	IV
	N
	Y
	Y

	School quality
	N
	N
	Y

	
	
	
	

	Observations
	1,092,491
	1,092,488
	1,092,488

	Unique students
	
	185,196
	185,196

	R-squared
	0.744
	---
	---


Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). Students making structural moves are those who are in a different school in October of t because they were in the terminal grade in their school in t-1. Students making non-structural articulated moves are those who moved schools to join their school in the current academic year on-time. Students making non-structural non-articulated moves are those moving schools for reasons other than structural changes or articulation. All models include controls for poverty (measured as eligibility for free\reduced price lunch or attendance in a universal free meal school), English proficiency (LEP), home language, participation in special education services, residence borough, grade, year, and student fixed effects. Columns (2) and (3) use the interaction between the student’s current grade and the grade span of his\her first grade school as an instrument for moving. The reference groups are grade 8 and grade span 1-8+. School quality is calculated as the student adjusted average performance of students in that grade attending that school in t-1 on the standardized ELA exam. Math results are presented in the Appendix.
C. Long-Run Impacts


Thus far we have focused on understanding how moving schools this year affects academic performance in the same academic year.   We next turn to estimating the long-term effects on student performance.  The results in Table 7 show how this year’s moves affect student performance in the following year (Panel A) and then how the number of moves between 1st and 8th grades affect change in performance between 3rd and 8th grades (Panel B).
 Of particular importance in both specifications is the impact of structural moves, which are made by many students but had consistently negative effects in the acute models. It is, therefore, valuable to understand if the dips seen in the current year persist over time. 

Table 7: Long Run Impacts, OLS and IV Results, ELA Exam
	
	(1)
	(2)
	(3)
	(4)

	
	
	
	
	

	Panel A: A year later
	
	
	
	

	Structural move
	-0.012***
	0.010**
	0.013**
	

	
	(0.002)
	(0.005)
	(0.005)
	

	Non-structural move
	-0.010***
	0.142***
	0.130***
	

	
	(0.002)
	(0.032)
	(0.034)
	

	
	
	
	
	

	Grade, boro, year effects
	Y
	Y
	Y
	

	Student characteristics
	Y
	Y
	Y
	

	Student FX
	Y
	Y
	Y
	

	IV
	N
	Y
	Y
	

	School quality
	N
	N
	Y
	

	
	
	
	
	

	Observations
	915,500
	915,496
	915,496
	

	Unique students
	
	185,195
	185,195
	

	R-squared
	0.763
	---
	---
	

	
	
	
	
	

	Panel B: Long change
	
	
	
	

	Total # moves
	-0.071***
	
	
	

	
	(0.008)
	
	
	

	Total # structural moves
	
	-0.060***
	-0.008
	-0.011

	
	
	(0.008)
	(0.012)
	(0.012)

	Total # non-structural moves
	
	0.109***
	
	

	
	
	(0.025)
	
	

	Total # non-struct articulated
	
	
	0.433***
	0.253***

	
	
	
	(0.062)
	(0.058)

	Total # non-struct non-artic
	
	
	-0.315***
	-0.228***

	
	
	
	(0.078)
	(0.078)

	
	
	
	
	

	
	
	
	
	

	Boro and year effects
	Y
	Y
	Y
	Y

	Student characteristics
	Y
	Y
	Y
	Y

	3rd grade test scores
	Y
	Y
	Y
	Y

	IV
	Y
	Y
	Y
	Y

	School quality
	N
	N
	N
	Y

	
	
	
	
	

	Observations
	183,744
	183,744
	183,744
	183,744

	R-squared
	0.435
	0.422
	0.342
	0.408


Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). The total number of all moves is the sum of all moves a student made between grades 1-8. The total number of all structural moves is the sum of all structural (resulting from reaching the terminal grade of a school) moves made between grades 1-8 and the total number of all non-structural moves is the sum of all other moves made between grades 1-8. The total number of non-structural articulated moves is the sum of all articulated moves made between grades 1-8. All models include controls for gender, nativity, race\ethnicity, poverty (measured as eligibility for free\reduced price lunch or attendance in a universal free meal school), English proficiency (LEP), home language, participation in special education services, performance on standardized ELA exams in 3rd grade, residence borough, and year. Panel A columns (3) and (4) use the interaction between the student’s current grade and the grade span of his\her first grade school as an instrument for moving. The reference groups are grade 8 and grade span 1-8+. All models in Panel B use the grade span of a student’s first grade school as an instrument for the number of moves made. Math results are presented in the Appendix. School quality is calculated as the student adjusted average performance of students in that grade attending that school in t-1 on the standardized ELA exam.

As seen in Panel A column 1, with controls and student effects, the impacts of both structural and non-structural moves seem to persist.  But, when we account for the endogeneity of moves using our IV, both types of moves show positive effects one year out, with the structural effects having a small .01sds impact, but the non-structural showing a significant .142 effect, suggesting students recover from their one-year dips.  


To further explore these longer-term impacts, we estimate the effects of all moves between 1st and 8th grades on performance in 8th grade, conditional on performance in 3rd grade (the first year of testing). In column 1, we see that the total number of any kind of moves has a negative .071 sd impact on 8th grade performance. When structural and non-structural moves are separated, however, the effect of the structural moves declines a bit to -.06 sds while the effect of non-structural moves shows a positive effect of .109 sds. Further distinguishing non-structural moves, we find effects similar to the one year results, where structural moves have no impact, and non-structural articulated moves are highly beneficial (.433 sds) but non-articulated moves reduce performance (-.315 sds).  Adding school quality to capture the possibility that good students are moving to good schools attenuates the effects somewhat.  While all the signs and significance remain the same, now non-structural articulated moves improve performance by .253 sds but non-articulated ones diminish performance by -.228 sds.


D. Within year mobility


Notice that by focusing on isolating the impacts of structural and non-structural moves using grade span IVs we have, essentially, focused on moves that are strategic. Those moves that are predicted by the IVs – the compliers – are, by construction not moves that are made due to unforeseen, perhaps traumatic, changes in circumstances, such as death, divorce, or unemployment.  These kinds of changes in life circumstances can induce students to move schools abruptly or with little planning, and, potentially, have negative consequences. Identifying the impact of these moves is challenging because they are inherently correlated with other negative life events. That said, we attempt to gain some insight into the impact of these reactive moves by exploring the impact of school moves made in the middle of the academic year – between October and June. To do so, we estimate the impact of within-year moves using OLS since the grade span instruments are unlikely to be useful predictors of within-year moves.  Notice that within-year moves result from exogenous shocks uncorrelated with other student variables, the student fixed effects alone may yield an unbiased estimate of the combined effect of the move and the change in circumstances that induced that move.  


As in previous tables, column 1 of Table 8 reports results from the student fixed effects specification, column 2 includes the instruments, and column 3 includes controls for school quality. As seen in Table 8, all moves have a negative impact in the fixed effects specification. After we account for endogeneity of between-year moves (column 2), however, we see smaller negative effects of structural moves, positive effects of articulated moves, and insignificant negative effects of non-structural non-articulated between-year moves, consistent with earlier results. The effects of within-year moves remain negative. Including controls for school quality 

Table 8: Structural, Non-structural Articulated, and Non-structural Non-articulated Moves, ELA
	
	(1)
	(2)
	(3)

	
	
	
	

	Structural move
	-0.047***
	-0.035***
	-0.030***

	
	(0.002)
	(0.007)
	(0.009)

	Non-structural, articulated
	-0.075***
	0.237***
	0.186***

	
	(0.005)
	(0.032)
	(0.035)

	Non-structural, non-artic between
	-0.023***
	-0.024
	-0.212

	
	(0.003)
	(0.126)
	(0.143)

	Non-structural, non-artic within
	-0.036***
	-0.029**
	-0.048***

	
	(0.004)
	(0.014)
	(0.016)

	
	
	
	

	Grade, boro, year effects
	Y
	Y
	Y

	Student characteristics
	Y
	Y
	Y

	Student FX
	Y
	Y
	Y

	IV
	N
	Y
	Y

	School quality
	N
	N
	Y

	
	
	
	

	Observations
	1,092,491
	1,092,488
	1,092,488

	Unique students
	
	185,196
	185,196

	R-squared
	0.744
	---
	---


Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). Students making structural moves are those who are in a different school in October of t because they were in the terminal grade in their school in t-1. Students making non-structural articulated moves are those who moved schools to join their school in the current academic year on-time. Students making non-structural non-articulated moves are those moving schools for reasons other than structural changes or articulation. These moves are separated to capture those occurring between academic years separately from those occurring within the academic year. All models include controls for poverty (measured as eligibility for free\reduced price lunch or attendance in a universal free meal school), English proficiency (LEP), home language, participation in special education services, residence borough, grade, year, and student fixed effects. Columns (2) and (3) use the interaction between the student’s current grade and the grade span of his\her first grade school as an instrument for moving. Within year moves are considered to be exogenous. The reference groups are grade 8 and grade span 1-8+. School quality is calculated as the student adjusted average performance of students in that grade attending that school in t-1 on the standardized ELA exam. Math results are presented in the Appendix.
(column 3) dampens the magnitudes of the estimates on our instrumented variables (non-structural non-articulated between year moves remain insignificant), yet increases the magnitude of the estimate on within-year moves from -0.029 sds to -0.048 sds, pointing to changes in school quality.
 

VII. Conclusions

 
In New York City, America’s largest school district, the vast majority of students change schools at least once before reaching high school in 9th grade, and even among those students who make standard academic progress, a large share move more than once, and some move repeatedly.  As policymakers and educators consider interventions to reduce school mobility, it is critical to understand how the organization of schools induces student mobility and the consequences of this mobility for student performance.  To be clear, the myriad grade spans of schools serving elementary and middle school students create a system requiring structural moves made at the completion of a school’s terminal grade and creating the opportunity for non-structural moves made for a variety of reasons such as to accommodate student preferences or in response to changes in circumstances such as residential moves, or family dissolution.  Importantly, these differences in the genesis of moves imply that the consequences for students are likely to be heterogeneous and, while previous literature has paid little attention to this heterogeneity, disentangling these differences is key to crafting effective policy.

In this paper, we aim to do so, using longitudinal data on New York City public elementary and middle school students to estimate the causal effects of heterogeneous school moves on student academic performance.  Student fixed effects control for potential unobserved and time invariant differences between movers and non-movers, such as differences in ability, and family circumstances.  Following the intuition that the grade span of a student’s 1st grade school shapes subsequent mobility, we use instrumental variables based upon the configuration of the 1st grade school to address potential endogeneity of school moves.

            Consistent with expectations, we find that the impact of school moves on academic performance is, indeed, heterogeneous.  Our instrumental variables estimates confirm the findings of the OLS and fixed effects analyses: structural moves have negative consequences, but the magnitude is modest and dampens in time.  The impact of non-structural moves is more ambiguous – some non-structural moves have a positive effect, particularly those in which a student is seen to leave an elementary school “early” to enroll in a middle school “on time.”  Non-structural, non-articulated moves have negative effects and mid-year moves in particular, which are least likely to be strategic and, perhaps, most likely to be a response to changing family circumstances, seem to be consistently harmful.  Results are robust to alternative specifications and are important in their magnitudes suggesting that policy makers might well focus particular attention on reducing mid-year moves or ameliorating the negative consequences for mid-year movers.   At the same time, our findings highlight the way in which the organization of schools induces school mobility and reveals negative effects of structural moves that are “built into” the public system of schools.  These findings are consistent with our previous research suggesting that K-8 schools may be particularly beneficial for urban school children because they eliminate the structural moves. 

Appendix Table 1: Moved this Year, IV First Stage, ELA Results
	
	(1)

	
	

	Grade 3 * grade span K-1
	0.033**

	
	(0.013)

	Grade 3 * grade span K-2
	0.742***

	
	(0.007)

	Grade 3 * grade span K-3
	0.022*

	
	(0.012)

	Grade 3 * grade span K-4
	0.010*

	
	(0.006)

	Grade 3 * grade span K-5
	0.009***

	
	(0.003)

	Grade 3 * grade span K-6
	0.000

	
	(0.004)

	Grade 3 * grade span K-7
	0.007

	
	(0.011)

	Grade 4 * grade span K-1
	0.016

	
	(0.012)

	Grade 4 * grade span K-2
	0.035***

	
	(0.007)

	Grade 4 * grade span K-3
	0.438***

	
	(0.014)

	Grade 4 * grade span K-4
	-0.003

	
	(0.005)

	Grade 4 * grade span K-5
	0.006*

	
	(0.003)

	Grade 4 * grade span K-6
	-0.004

	
	(0.004)

	Grade 4 * grade span K-7
	0.043***

	
	(0.011)

	Grade 5 * grade span K-1
	0.181***

	
	(0.017)

	Grade 5 * grade span K-2
	0.009

	
	(0.007)

	Grade 5 * grade span K-3
	0.187***

	
	(0.014)

	Grade 5 * grade span K-4
	0.664***

	
	(0.007)

	Grade 5 * grade span K-5
	-0.012***

	
	(0.004)

	Grade 5 * grade span K-6
	-0.019***

	
	(0.004)

	Grade 5 * grade span K-7
	-0.023**

	
	(0.011)

	Grade 6 * grade span K-1
	0.193***

	
	(0.018)

	Grade 6 * grade span K-2
	0.160***

	
	(0.010)

	Grade 6 * grade span K-3
	0.164***

	
	(0.014)

	Grade 6 * grade span K-4
	-0.135***

	
	(0.007)

	Grade 6 * grade span K-5
	0.491***

	
	(0.005)

	Grade 6 * grade span K-6
	0.071***

	
	(0.006)

	Grade 6 * grade span K-7
	0.032**

	
	(0.016)

	Grade 7 * grade span K-1
	0.069***

	
	(0.015)

	Grade 7 * grade span K-2
	0.210***

	
	(0.010)

	Grade 7 * grade span K-3
	0.145***

	
	(0.013)

	Grade 7 * grade span K-4
	-0.009

	
	(0.006)

	Grade 7 * grade span K-5
	-0.007*

	
	(0.004)

	Grade 7 * grade span K-6
	0.349***

	
	(0.005)

	Grade 7 * grade span K-7
	0.104***

	
	(0.015)

	
	

	Observations
	1,092,488

	Unique students
	185,196

	F first stage excld (35, 909137)
	2641.71

	R-squared
	0.469


Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). Model includes controls for poverty, English proficiency (LEP), participation in special education services, grade, residence borough, year, and student fixed effects.
Appendix Table 2: Structural and Non-structural Moves, IV First Stage, ELA Results
	
	Structural move
	Non-structural move

	
	(1)
	(2)

	
	
	

	Grade 3 * grade span K-1
	0.037***
	-0.003

	
	(0.007)
	(0.012)

	Grade 3 * grade span K-2
	0.806***
	-0.039***

	
	(0.006)
	(0.006)

	Grade 3 * grade span K-3
	0.018***
	0.004

	
	(0.005)
	(0.011)

	Grade 3 * grade span K-4
	0.000
	0.010*

	
	(0.002)
	(0.005)

	Grade 3 * grade span K-5
	0.001
	0.008**

	
	(0.001)
	(0.003)

	Grade 3 * grade span K-6
	0.001
	0.000

	
	(0.001)
	(0.004)

	Grade 3 * grade span K-7
	0.002
	0.005

	
	(0.004)
	(0.011)

	Grade 4 * grade span K-1
	0.012**
	0.004

	
	(0.005)
	(0.012)

	Grade 4 * grade span K-2
	0.004
	0.030***

	
	(0.003)
	(0.007)

	Grade 4 * grade span K-3
	0.474***
	-0.002

	
	(0.012)
	(0.010)

	Grade 4 * grade span K-4
	-0.000
	-0.003

	
	(0.002)
	(0.005)

	Grade 4 * grade span K-5
	-0.000
	0.007**

	
	(0.001)
	(0.003)

	Grade 4 * grade span K-6
	0.001
	-0.005

	
	(0.001)
	(0.004)

	Grade 4 * grade span K-7
	0.001
	0.042***

	
	(0.004)
	(0.011)

	Grade 5 * grade span K-1
	0.213***
	-0.027**

	
	(0.014)
	(0.011)

	Grade 5 * grade span K-2
	0.020***
	-0.011

	
	(0.004)
	(0.007)

	Grade 5 * grade span K-3
	0.188***
	0.004

	
	(0.011)
	(0.010)

	Grade 5 * grade span K-4
	0.721***
	-0.045***

	
	(0.005)
	(0.005)

	Grade 5 * grade span K-5
	-0.004**
	-0.009***

	
	(0.002)
	(0.003)

	Grade 5 * grade span K-6
	-0.006***
	-0.013***

	
	(0.002)
	(0.004)

	Grade 5 * grade span K-7
	-0.003
	-0.020**

	
	(0.005)
	(0.010)

	Grade 6 * grade span K-1
	0.382***
	-0.182***

	
	(0.017)
	(0.012)

	Grade 6 * grade span K-2
	0.331***
	-0.162***

	
	(0.009)
	(0.007)

	Grade 6 * grade span K-3
	0.345***
	-0.171***

	
	(0.012)
	(0.011)

	Grade 6 * grade span K-4
	0.031***
	-0.165***

	
	(0.006)
	(0.006)

	Grade 6 * grade span K-5
	0.700***
	-0.200***

	
	(0.003)
	(0.004)

	Grade 6 * grade span K-6
	0.183***
	-0.111***

	
	(0.004)
	(0.005)

	Grade 6 * grade span K-7
	0.010
	0.023

	
	(0.011)
	(0.015)

	Grade 7 * grade span K-1
	0.067***
	0.007

	
	(0.011)
	(0.011)

	Grade 7 * grade span K-2
	0.230***
	-0.011*

	
	(0.008)
	(0.006)

	Grade 7 * grade span K-3
	0.143***
	0.005

	
	(0.011)
	(0.010)

	Grade 7 * grade span K-4
	-0.014***
	0.006

	
	(0.004)
	(0.005)

	Grade 7 * grade span K-5
	-0.009***
	0.003

	
	(0.002)
	(0.003)

	Grade 7 * grade span K-6
	0.373***
	-0.018***

	
	(0.003)
	(0.003)

	Grade 7 * grade span K-7
	0.069***
	0.035***

	
	(0.010)
	(0.011)

	
	
	

	Observations
	1,092,488
	1,092,488

	Unique students
	185,196
	185,196

	F first stage excld (35, 909137)
	4366.78
	159.83

	R-squared
	0.636
	0.019


Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). Model includes controls for poverty, English proficiency (LEP), participation in special education services, grade, residence borough, year, and student fixed effects.
Appendix Table 3: Structural, Non-structural Articulated, and Non-structural Non-articulated Moves, IV First Stages, ELA Exam
	
	Structural Move
	Nonstruc. Articulated
	Nonstruc. Non-Articulated

	
	(1)
	(2)
	(3)

	
	
	
	

	Grade 3 * grade span K-1
	0.037***
	0.002
	-0.005

	
	(0.007)
	(0.003)
	(0.011)

	Grade 3 * grade span K-2
	0.806***
	0.002
	-0.041***

	
	(0.006)
	(0.002)
	(0.006)

	Grade 3 * grade span K-3
	0.018***
	0.018***
	-0.014

	
	(0.005)
	(0.004)
	(0.010)

	Grade 3 * grade span K-4
	0.000
	0.001
	0.010*

	
	(0.002)
	(0.001)
	(0.005)

	Grade 3 * grade span K-5
	0.001
	0.001
	0.007**

	
	(0.001)
	(0.001)
	(0.003)

	Grade 3 * grade span K-6
	0.001
	0.002
	-0.002

	
	(0.001)
	(0.001)
	(0.004)

	Grade 3 * grade span K-7
	0.002
	0.001
	0.003

	
	(0.004)
	(0.003)
	(0.011)

	Grade 4 * grade span K-1
	0.012**
	-0.000
	0.004

	
	(0.005)
	(0.003)
	(0.011)

	Grade 4 * grade span K-2
	0.004
	0.004**
	0.026***

	
	(0.003)
	(0.002)
	(0.007)

	Grade 4 * grade span K-3
	0.474***
	0.003
	-0.004

	
	(0.012)
	(0.002)
	(0.010)

	Grade 4 * grade span K-4
	-0.000
	0.005***
	-0.008

	
	(0.002)
	(0.002)
	(0.005)

	Grade 4 * grade span K-5
	-0.000
	0.003**
	0.004

	
	(0.001)
	(0.001)
	(0.003)

	Grade 4 * grade span K-6
	0.001
	0.002*
	-0.007**

	
	(0.001)
	(0.001)
	(0.003)

	Grade 4 * grade span K-7
	0.001
	0.001
	0.041***

	
	(0.004)
	(0.003)
	(0.011)

	Grade 5 * grade span K-1
	0.213***
	-0.006
	-0.021**

	
	(0.014)
	(0.004)
	(0.010)

	Grade 5 * grade span K-2
	0.020***
	-0.006**
	-0.005

	
	(0.004)
	(0.003)
	(0.006)

	Grade 5 * grade span K-3
	0.188***
	0.001
	0.003

	
	(0.011)
	(0.004)
	(0.009)

	Grade 5 * grade span K-4
	0.721***
	-0.004**
	-0.041***

	
	(0.005)
	(0.002)
	(0.004)

	Grade 5 * grade span K-5
	-0.004**
	-0.003**
	-0.005*

	
	(0.002)
	(0.002)
	(0.003)

	Grade 5 * grade span K-6
	-0.006***
	-0.003*
	-0.010***

	
	(0.002)
	(0.002)
	(0.003)

	Grade 5 * grade span K-7
	-0.003
	0.003
	-0.023***

	
	(0.005)
	(0.005)
	(0.009)

	Grade 6 * grade span K-1
	0.382***
	-0.158***
	-0.024**

	
	(0.017)
	(0.007)
	(0.009)

	Grade 6 * grade span K-2
	0.331***
	-0.136***
	-0.026***

	
	(0.009)
	(0.005)
	(0.006)

	Grade 6 * grade span K-3
	0.345***
	-0.149***
	-0.023***

	
	(0.012)
	(0.006)
	(0.009)

	Grade 6 * grade span K-4
	0.031***
	-0.169***
	0.005

	
	(0.006)
	(0.004)
	(0.005)

	Grade 6 * grade span K-5
	0.700***
	-0.182***
	-0.018***

	
	(0.003)
	(0.004)
	(0.003)

	Grade 6 * grade span K-6
	0.183***
	-0.089***
	-0.021***

	
	(0.004)
	(0.004)
	(0.003)

	Grade 6 * grade span K-7
	0.010
	0.014
	0.008

	
	(0.011)
	(0.012)
	(0.009)

	Grade 7 * grade span K-1
	0.067***
	0.007*
	0.000

	
	(0.011)
	(0.004)
	(0.010)

	Grade 7 * grade span K-2
	0.230***
	0.006***
	-0.017***

	
	(0.008)
	(0.002)
	(0.006)

	Grade 7 * grade span K-3
	0.143***
	-0.002
	0.006

	
	(0.011)
	(0.002)
	(0.010)

	Grade 7 * grade span K-4
	-0.014***
	0.003*
	0.003

	
	(0.004)
	(0.002)
	(0.005)

	Grade 7 * grade span K-5
	-0.009***
	0.001
	0.002

	
	(0.002)
	(0.001)
	(0.003)

	Grade 7 * grade span K-6
	0.373***
	0.003**
	-0.021***

	
	(0.003)
	(0.001)
	(0.003)

	Grade 7 * grade span K-7
	0.069***
	0.004
	0.031***

	
	(0.010)
	(0.004)
	(0.011)

	
	
	
	

	Observations
	1,092,488
	1,092,488
	1,092,488

	Unique students
	185,196
	185,196
	185,196

	F first stage excld (35, 907231)
	4366.78
	188.29
	23.20

	R-squared
	0.636
	0.080
	0.013


Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). Model includes controls for poverty, English proficiency (LEP), participation in special education services, grade, residence borough, year, and student fixed effects.
Appendix Table 4: Long Change, IV First Stages, ELA Exam
	
	Total # all moves
	Total # structural
	Total # non-structural
	Total # non-st articulated 
	Total # non-st non-artic

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

	
	
	
	
	
	

	K-1
	1.347***
	1.516***
	-0.169***
	-0.156***
	-0.013

	
	(0.031)
	(0.017)
	(0.029)
	(0.009)
	(0.027)

	K-2
	1.314***
	1.401***
	-0.087***
	-0.124***
	0.037**

	
	(0.018)
	(0.010)
	(0.019)
	(0.007)
	(0.017)

	K-3
	1.194***
	1.143***
	0.051*
	-0.139***
	0.190***

	
	(0.025)
	(0.016)
	(0.026)
	(0.008)
	(0.025)

	K-4
	0.583***
	0.735***
	-0.151***
	-0.167***
	0.016

	
	(0.016)
	(0.006)
	(0.015)
	(0.005)
	(0.014)

	K-5
	0.481***
	0.676***
	-0.195***
	-0.185***
	-0.010

	
	(0.011)
	(0.004)
	(0.010)
	(0.004)
	(0.009)

	K-6
	0.491***
	0.536***
	-0.045***
	-0.096***
	0.051***

	
	(0.012)
	(0.005)
	(0.011)
	(0.004)
	(0.010)

	K-7
	0.200***
	0.075***
	0.124***
	0.019
	0.105***

	
	(0.037)
	(0.014)
	(0.032)
	(0.014)
	(0.029)

	
	
	
	
	
	

	Observations
	183,744
	183,744
	183,744
	183,744
	183,744

	F first stage excld (7, 183717)
	
	5819.98
	
	591.81
	27.77

	R-squared
	0.074
	0.296
	0.038
	0.050
	0.034


Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). The total number of all moves is the sum of all moves a student made between grades 1-8. The total number of all structural moves is the sum of all structural (resulting from reaching the terminal grade of a school) moves made between grades 1-8 and the total number of all non-structural moves is the sum of all other moves made between grades 1-8. All models include controls for gender, nativity, race\ethnicity, poverty (measured as eligibility for free\reduced price lunch or attendance in a universal free meal school), English proficiency (LEP), home language, participation in special education services, performance on standardized ELA and math exams in 3rd grade, residence borough, and year. The reference grade span is 1-8+.
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� A second set of longitudinal studies based on nationally representative data (NELS88- NCES) analyzes mobility’s effect on students’ high school performance. Pribesh and Downey (1999) distinguish moves during high school that involve changing schools alone, changing residences alone, and changing both schools and residences. They find that moves involving both residential and school moves result in the largest reduction in 12th grade performance and remain statistically significant for math but not reading after all controls, including social capital and 8th grade performance, are added.  Rumberger and Larson (1998) look at the effects of changing schools once and twice or more and of changing residences on high school graduation.  They find negative effects of all three types of moves.  Finally, Swanson and Schneider (1999) parse high school moves into early (before 8th grade and between 9th and 10th grade) and late (between 10th and 12th grades). Interestingly they find that early moves have a positive effect on gains in math scores, while late moves negatively impact those gains. High school dropout relationships are consistent with the Rumberger and Larson results -- moves of almost any kind, including pre-8th grade, increase the odds of dropping out.





� The SAP students are a particularly attractive group of students to study for at least three reasons.  First, there is a long history of their mobility, with potential for heterogeneity in types of moves and for large numbers of moves, and consistent longitudinal data on their schools and performance; second SAP students remain in one school district thus removing the possibility of confounding effects of policies, practices, and cultures that differ across districts; and third, SAP students exclude students who have experienced significant changes in their academic placements – such as classification into self-contained, full time (“ungraded”) special education programs, or grade retention – which might obscure the impact of mobility and complicate the interpretation of conclusions.  The result is that SAP students are slightly higher achieving at any point in time than the cross section of NYC students, which may well mean that any estimated effects sizes are somewhat lower than they would be for other students.


� Test scores are measured in z-scores, which are standardized to have a mean of zero and a standard deviation of one across all students for each grade-year combination. 


� These cumulative totals account for students making more than one move in a year and the structural and non-structural totals distinguish between move types. As an example if a student changes schools between June of t-1 and October of t due to reaching a terminal grade in time t-1, changes schools between October and March of t, again between March and June of t, and makes no other moves between grades 1-8, he\she will have made three moves overall, one structural move, and two non-structural moves.


� A chi-square test shows the table entries are not random but rather related.


� The relationship with all grade spans is illustrated in a future section when the first stage of the IV estimation is discussed.


� It is worth noting that this first state model includes no variables that capture shocks to the family circumstances and therefore it is unlikely that this set of instruments will yield good predictions of the more unanticipated moves associated with such shocks.


� Note that there are eight terminal grade dummies so we are able to instrument for more than one endogenous variable.





� Notice that our models include student fixed effects rather than lagged test scores.  Models estimated with lagged test scores instead of student fixed effects yield qualitatively similar results, although point estimates differ.


� All results for math performance are the same as the results for ELA reported in this and all other tables except that the coefficients on the move variables are usually slightly larger in absolute value.  The results for math are available from the authors.


� Note that our sample in Panel A does not include 8th graders, as they do not have ELA (math) test scores in t+1. Results in the acute models excluding 8th graders yield coefficients similar in magnitude, size, and significance. 


� We also explored alternative instruments to predict mid-year moves - housing sales and foreclosure related sales. To do so, we limited our sample to renters for whom a building sale is most  likely exogeneous and uncorrelated with other family financial constraints. While both sales were predictive of within-year mobility in the first stage, the point estimates and the F of the excluded instruments were quite small (0.01 for foreclosure sales, 0.006 for sales, and an F of 3.35) which we deemed insufficient for identification.





1

