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1. Introduction 

Teacher turnover poses a major challenge for school administrators. Given the 

substantial evidence that teachers improve dramatically in their first several years of 

teaching, early turnover leaves schools with a perpetually inexperienced and less 

effective staff (Rockoff 2004; Clotfelter, Ladd, and Vigdor 2006; Rivkin, Hanushek, and 

Kain 2005). In addition to lowering average teacher quality, teacher turnover imposes 

administrative costs, estimated at nearly $5,000 per exit by the Texas Center for 

Educational Research (2000).1 Though the total consequences of turnover depend on the 

difference in quality between lost teachers and replacement teachers, understanding the 

dynamics of turnover is important for school management decisions. Even outside of the 

policy implications for schools, studying teacher turnover is important to gain a more 

comprehensive understanding of the teacher labor market and labor supply decisions. 

Given the costliness of turnover, a large body of research exists investigating both 

how pecuniary factors and working conditions impact turnover (Hanushek, Kain, and 

Rivkin 2004; Falch and Strøm 2005; Ingersoll 2001; Jackson 2009; Loeb, Darling-

Hammond, and Luczak 2005; Bradley, Green, and Leeves 2006; Feng 2010; Mont and 

Rees 1996; Imazeki 2005). While pecuniary factors are straightforward to measure, 

working conditions are more difficult to measure precisely. In the absence of direct data 

on working conditions, researchers have studied class size and student characteristics as 

proxies for workload and found both to be predictive of turnover.  

In this paper, we examine a new proxy for workload among elementary school 

teachers and show that it strongly predicts teacher turnover. By using the longitudinal 

structure of our data, we are able to determine whether a teacher is teaching a grade for 
                                                           
1 These administrative costs are given in year 2000 dollars. 
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the first time or whether she has previously taught the grade. Just as teaching a larger 

class may be more difficult than teaching a smaller class, we suggest that teaching a new 

course is more difficult than teaching a course previously taught.2  

We find that grade-specific experience and grade reassignments are predictive of 

teacher turnover. Comparing teachers with the same amount of total experience, those 

with less grade-specific experience are found to be more likely to leave. For example, a 

second-year teacher assigned to a new grade is almost as likely to leave the school as a 

novice teacher. Similarly, a fifth-year teacher teaching their grade for the second time is 

more likely to leave than a third-year teacher teaching their grade for the third time. This 

same general pattern holds until six years of experience, after which the pattern becomes 

less clear.  

While the descriptive analysis we provide is suggestive, it is important to know 

whether these patterns are driven by causal forces or simply reflect other correlated 

factors. Without clear exogenous variation in grade reassignment, it is difficult to 

differentiate between these two possibilities with certainty, but we aim to provide as 

much evidence as possible on whether these patterns can be explained by other factors.  

To address school-level unobservables, all of our specifications include school fixed 

effects, but even with the school fixed effect, two distinct forms of bias may exist. First, it 

is possible that schools change over time in a way that both increases teacher turnover 

and increases grade switches. The school fixed effect does not address these 

unobservable time-varying factors. Second, within a school, it may be that the teachers 

who are switched are a select group who are more likely to leave for other reasons.  

                                                           
2 We focus on elementary teachers where course assignment and grade assignment are generally equivalent 
so throughout the text, we use the terms grade and course interchangeably.  
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While we are unable to address these two forms of bias simultaneously, we 

address each issue individually by extending the baseline school fixed effect specification 

in two ways. In the first extension, we control for time-varying unobservables by 

including a school-by-year fixed effect, which focuses the analysis entirely within school 

years. In the second extension, we aggregate the analysis to the school-by-year level to 

address the fact that the teachers who switch grades may be different from those who do 

not switch. This specification controls for school fixed effects so that we compare 

turnover rates across years within a school. Importantly, we are unable to estimate both 

extensions simultaneously because the aggregate specification has no variation within a 

school-year.   

Although each extension uses a very different source of variation, both produce 

qualitatively similar results. We take the consistency between approaches as evidence 

that the pattern is not merely driven by selection or time-varying shocks, though there 

may exist coincidental biases operating in the same direction that lead both approaches to 

similar results. For example, in the specification aggregated to the school-by-year level it 

is possible that estimates are biased up if a new principal both increases grade 

reassignments and separately contributes to turnover directly. We control for factors such 

as principal regime change, but we cannot address the possibility that unobserved school-

year shocks influence both grade reassignment and attrition.  In our within school-year 

extension, we address concerns regarding school-year shocks, but in that specification, it 

is possible that estimates are biased up if teachers that change grade assignments have 

unobservable characteristics that make them more likely to leave. We show that observed 

characteristics do not explain the relationship between grade reassignment and turnover, 
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but unobservable differences may bias our estimates upward. Ultimately, we view our 

evidence as being supportive of a causal story, but not definitive.   

This paper has implications in the spirit of Jacob and Rockoff (2011) who 

emphasize that not all school reforms need to be large scale, costly, and controversial. 

One area in which principals often have complete autonomy is over teacher classroom 

and grade assignments. The magnitudes we find are large relative to those found for class 

size reductions or salary increases, which suggests that teaching assignments may be a 

viable avenue for reform. Reducing grade reassignment, particularly for inexperienced 

teachers, may reduce attrition with relatively little financial cost or political controversy.  

That said, our analysis is unable to rule out all sources of potential bias and we provide 

no evidence regarding the benefits of grade reassignment. As such, we view our research 

as providing one piece of evidence on the impact of grade reassignment, but future work 

is needed to determine whether on net reducing grade reassignment benefits schools.  

 

2. Data 

The data for this paper come from the North Carolina Education Research Data 

Center, which is a rich longitudinal administrative database. The North Carolina data we 

use follow every public school teacher in the state of North Carolina from 1995 to 2007 

and include a large amount of teacher information for every year that they teach in North 

Carolina. Teacher information includes demographic information, standardized Praxis 

test scores, college attended, and highest degree earned as well as grade assignments, 

salary, and absences.  
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The key dependent variable is teacher turnover from the school. Our measure of 

turnover captures both voluntary and involuntary separations.  In most districts, 

involuntary separations are determined jointly between the principal of the school and the 

local educational agency (school district). The NC state board of education reports that 

less than 10 percent of turnover is initiated by school districts, though it is possible that 

some turnover reported as voluntary is the result of pressure from the administration 

(NCDPI, 2014).  While we focus on turnover from the school, the patterns we find are 

similar when turnover is measured from the district or state.  The key independent 

variables are total past experience and grade-specific experience. We obtain experience 

information from teacher pay files and this should reflect total teacher experience 

regardless of when and where it was accrued. To calculate grade-specific experience, we 

count the number of years in which a teacher has previously taught their current grade.  

While total past experience is measured for all teachers, grade-specific experience 

can only be measured for teachers who start teaching after the data begins because we 

have no information for grades taught prior to 1995. As such, we restrict our analyses to 

teachers who begin teaching after 1995. Focusing on teachers who begin after 1995 

means we are limited to studying teachers in their first twelve years on the job. Similarly, 

we drop teachers who are missing grade information to facilitate the calculation of grade-

specific experience. For some analyses we relax this sample restriction and the empirical 

results are insensitive. 

Table 1 shows a variety of descriptive statistics for schools and teachers.  On 

average, the teachers in our sample have around 2.8 years of total past experience, 1.8 
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years of grade-specific experience, and 17 percent are reassigned to a new grade.3 Ost 

(2014) shows that teachers who are reassigned usually move to adjacent grades. Average 

turnover from the school is 21 percent, from the district is 14 percent, and from the data 

is 9 percent, which includes those leaving the state, moving to private schools, or leaving 

the profession. Approximately 94 percent of North Carolina elementary teachers are 

female; around 10 percent are black and very few teachers are Asian or Hispanic. 

Columns 3 and 4 show the same set of descriptive statistics restricted to the final year of 

the data.  We present descriptive statistics for the last year of the sample to illustrate that 

years of experience grows mechanically in our sample since we restrict the analysis to 

those who begin after 1995. Since turnover rates also change over time, it is critical that 

we control for year fixed effects in all our analyses to avoid conflating time changes with 

experience effects. 

2.1 The Raw Relationship between Turnover and Experience 

In Figures 1a and 1b, we present raw turnover rates by past experience category. 

In Figure 1a we plot mean turnover for teachers with zero to six years of experience split 

by grade-specific experience. Across past experience categories, there is a decreasing 

relationship where those with the fewest years of experience have the highest rates of 

turnover. The leftmost bar of Figure 1a shows that for a completely novice teacher, mean 

turnover is around 27 percent, which is consistent with estimates of turnover in other 

reports from North Carolina.4  

                                                           
3 This sample appears relatively inexperienced because by construction, teachers in our sample must have 
begun teaching after 1995. Furthermore, since the data is at the teacher-year level, every teacher appears 
with zero years of experience but only a fraction appears with many years of experience. 
4 Note that the zero bar refers to novice teachers who leave at the end of their first year of teaching. These 
teachers have one year of experience at the time they leave but have zero years of past experience.  
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Within each total experience category, those with zero years of past grade-specific 

experience have the highest turnover probability and those with more years of grade-

specific experience have lower turnover rates. Teachers with one year of past experience 

and one year of grade-specific experience have mean turnover of 24 percent but teachers 

who switch grades between their first and second year have turnover at rates 

indistinguishable from a novice teacher at 28 percent.5  

This general pattern continues for teachers with three to six years of past 

experience. For example, mean turnover for a teacher with three years of past experience 

and zero years of grade-specific experience is 26 percent while it is 19 percent for 

teachers with the same past experience but three years of grade-specific experience. 

Similarly, mean turnover for a teacher with six years of total past experience and zero 

years of grade-specific experience is 22 percent, while mean turnover is only 13 percent 

if the teacher has six years of grade-specific experience. 

In Figure 1b we plot turnover rates for teachers with seven to eleven years of 

experience. Here the pattern is less clear, which suggests that more veteran teachers are 

less sensitive to grade reassignments. Because the sample is restricted to teachers who 

begin after 1995, there are relatively few teachers with high levels of experience and this 

may partly explain the noisier pattern observed for those with seven or more years of past 

experience.6  To our knowledge, only one other working paper explores the relationship 

between grade reassignments and turnover and they find little effect (Brummet, 

Gershenson, and Hayes 2013). One potential reason that our findings differ is that the 

                                                           
5 Teachers who switch grades between their first and second year have one year of total past experience and 
zero years of past grade-specific experience.  
6 For example, only 32 teachers have exactly eleven years of experience and five years of grade-specific 
experience. 
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median teacher in their sample has over ten years of experience whereas we focus on less 

experienced teachers. 

 Multiple reasons exist why we might see a relationship between turnover and 

grade reassignments. For example, if schools that are undesirable places to work also 

have higher rates of teacher reassignment, we may expect to find a pattern between 

grade-specific experience and turnover. Another possibility is that teachers who are 

reassigned to new grades are those who are more likely to leave for other reasons. Yet 

another possibility is that grade reassignments may increase teacher workload, which 

prompts turnover. To better distinguish between these possibilities, in Section 4, we 

examine the extent to which the raw relationship is robust to controlling for various 

factors. 

 

3. The Determinants of Grade Reassignment 

While our primary interest is to understand the impact of grade reassignment on 

teacher turnover, it is useful to consider the causes of grade reassignment, both to provide 

a richer understanding of reassignment and to identify potential sources of bias.  

Teachers’ grade assignments may be changed for many reasons such as changing 

teaching needs across grades, changing teacher preferences for particular grades, regime 

changes in a school or changing perceptions regarding optimal assignment. While we 

have no data on individual teacher grade preferences, our data allow us to construct a 

variety of measures that may predict grade reassignment. Factors that cause both grade 

reassignment and teacher turnover have the potential to bias our estimates and so we view 
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this analysis as providing guidance with regards to which factors are important to control 

for in our empirical model.  

We estimate the probability that a teacher’s grade assignment is switched between 

period t and t+1 as a function of school characteristics and teacher characteristics.  

Specifically, we estimate  

 (1)              SWITCHED),+,-./ 0 123β 5 λ7,γ 5 ξ7:,φ 5	δ, 5 ϕ7 5 ε,,,-. 

where SWITCHED),+,-./	is an indicator for if the teacher was switched between t 

and t 5 1.  The vector 123 includes teacher demographic characteristics, the number of 

previous times she has been switched, indicators for experience, her level of education, 

her teacher certification test score, and the average math and reading test score gains 

made by her students in year t. The vector λ7, includes whether the school has a new 

principal in year t and the teacher turnover rate between period t and t+1. The vector 

ξ7:,	includes whether a particular grade has an increase or decrease in the number of 

sections offered between period t and t+1.  In addition to the specification shown above, 

we also estimate specifications where we replace the school fixed effects with school-by-

year fixed effects and omit the principal and turnover variables.  

The idea behind controlling for changes in section offerings is that when more 

sections are added to a grade between t and t+1 it might be less likely that teachers would 

move away from that grade between t and t+1.  Similarly, when the number of sections is 

reduced, it might be more likely that teachers would move away from that grade. The 

rationale for controlling for the teacher turnover rate is that when many teachers leave 

between t and t+1, this might create teaching needs in various grades, which would 

require grade reassignment among the teachers that remain.  To be clear, in this 
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specification we examine how teacher turnover from t to t+1 influences grade switching 

from t to t+1, whereas the central question in this article is whether grade switching from 

t to t+1 impacts turnover from t+1 to t+2.    

In Table 2 we show the coefficients from estimating equation (1). On the whole, 

we find very little evidence that individual teachers are switched based on their 

observable characteristics.  There is some evidence that teachers whose students make 

larger test score gains are less likely to be switched, but this effect is small and becomes 

insignificant once school fixed effects are included. Chingos and West (2011) similarly 

find that grade reassignment may be related to teacher performance, since teachers in the 

top quartile of value-added are more likely to remain in a high-stakes classroom. Though 

we view our results as consistent with Chingos and West (2011), when comparing our 

results, it is important to note that their paper examines whether the pattern of 

reassignment differs across high- and low-stakes classrooms, whereas we study grade 

reassignment in general. 

Unlike the teacher characteristics, there are several school characteristics that are 

strongly related to grade reassignment. Reductions in the number of sections offered 

increases the probability of switching by 9 percentage points, more than a 50 percent  

increase off the base. Increases in the number of sections offered, on the other hand, have 

little impact on the probability of being reassigned. There is some evidence that new 

principals contribute to increased grade reassignment, though the estimate becomes 

insignificant once we control for school fixed effects. Finally, there is strong evidence 

that grade reassignment is influenced by past teacher turnover. For example, a 10 
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percentage point increase in teacher turnover between period t and t+1 increases the 

probability of switching grades by approximately 3 percentage points. 

The results from Table 2 highlight several potential sources of bias. Since 

turnover between t and t+1 causes grade reassignment between t and t+1, any factor that 

causes teacher turnover between t and t+1 and between t+1 and t+2 has the potential to 

bias estimates. For example, if neighborhood decline increases turnover for several years 

in a row, this can generate a relationship between turnover and reassignment. This issue 

highlights the importance of either including school-by-year fixed effects or controlling 

for lagged turnover when examining the impact of reassignment on teacher turnover. 

School regime change similarly has the potential to bias estimates since there is some 

evidence that new principals increase grade reassignment and might increase turnover as 

well. On the whole, the results from Table 2 suggest that we should be cautious in 

making comparisons across school-years.  

 

4. Empirical Model 

To determine the relationship between grade-specific experience and teacher 

turnover we estimate the following equation.  

(2)         CDEFGHIE2J+3-./ 0 K 5 L+I1M2J3, I1MNE2J3/ 5 O12J3 5 PJ3 5 Q2J3  

Turnover for teacher R teaching in school S in year T is modeled as a function of their total 

and grade-specific experience L+I1M2J3, I1MNE2J3/, observable teacher characteristics 

12J3 and a school-by-year fixed effect.  In some specifications, we omit the school-by-

year fixed effects and control for school characteristics and year fixed effects, and in 

other specifications, we replace the school-by-year fixed effect with a school fixed effect, 
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a year fixed effect and add time-varying school characteristics. For maximum flexibility, 

we enter a dummy variable for every total and grade-specific experience combination, 

though the results are similar with more parametric specifications as well.7 The variable 

CDEFGHIE2J,+3-./ is an indicator equal to one if it is the teacher’s last year in the school 

and zero otherwise. We estimate equation (2) using a linear probability model but the 

average marginal effects are similar when using a Logit model. 

As previously discussed, the two primary sources of potential bias are school-by-

year shocks that increase both turnover and grade switches and endogenous teacher 

switching. While we are unable to simultaneously account for both sources of bias, we 

account for each individually. In our first approach, we account for different sources of 

unobserved variation related to both experience and turnover using separate 

specifications including school, year, and school-by-year fixed effects. Our preferred 

specification includes school-by-year fixed effects as shown in equation (2). The school-

by-year fixed effect specification compares teachers to others within the same school and 

year and thus accounts for any differences in school administration or policies. 

Furthermore, fixed characteristics such as student demographics, differences in working 

conditions across schools, and school location are accounted for with the school-by-year 

fixed effect.  

While school-by-year fixed effects account for potential time-varying biases, bias 

may still exist if the teachers who are switched are endogenously selected based on their 

                                                           
7 Our measure of grade-specific experience and grade reassignment is based on actualized grade 
assignments and we have no information regarding the expected grade assignments that do not materialize.  
For example, if a teacher quits in anticipation of a grade reassignment our approach will not capture this as 
the impact of grade reassignment on turnover. To the extent that teachers learn about their future grade 
assignments and quit based on these assignments, our paper will understate the consequences of grade 
reassignment. 
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underlying unobserved propensity to leave teaching. That is, teachers who are switched to 

a new grade may be different from those who are not switched. In Section 6.1, we show 

that observable characteristics do not explain the relationship between grade switching 

and turnover, but it remains the case that unobservable differences may partly explain the 

relationship. Our second approach addresses this possibility with a separate specification 

where we aggregate the level of variation to the school-by-year level and include a school 

fixed effect. In the aggregate specification we are unable to include a school-by-year 

fixed effect because, once aggregated, the data do not vary within a school-year. If 

teachers with unobservably higher propensities to leave are more likely to be switched, 

then aggregated analyses will remain unbiased so long as these characteristics are stable 

within schools over time.  

While including fully interacted dummy variables is attractive due to its 

flexibility, when we estimate models aggregated to the school-year level, average teacher 

experience is a continuous variable, and so the dummy specification cannot be estimated. 

In order to allow for aggregation, we estimate a different specification where turnover is 

a function of whether a teacher switched grades in the previous year. Studying switches is 

appealing because it provides a different, though conceptually very similar, way of 

examining how grade-specific factors relate to turnover; it requires less information, 

which allows us to include teachers who are missing grade information in past years; and 

it is simpler to interpret.  

For the purpose of comparison, we estimate the switching specification at both the 

individual and aggregate level. The individual-level specification includes school-by-year 

fixed effects and is identical to equation (2) except that we replace the fully interacted 



15 
 

dummy variables with an indicator for whether the teacher switched grades between year 

T U 1 and T. Specifically, we estimate, 

(3)       CDEFGHIE2J+3-./ 0 K 5 VWXYCZ[I\2J3 5 ]+I1M2J3/ 5 O12J3 5 PJ3 5 Q2J3 

where CDEFGHIE2J+3-./ again indicates whether it is the teacher’s last year and 

WXYCZ[I\2J3 is an indicator for whether the teacher switched grades between year 

T U 1 and T. We control for the experience function ]+I1M2J3/ as a series of dummy 

variables.  Similar to equation (2), we include a school-by-year fixed effect, PJ3, thereby 

accounting for time-varying shocks. 

The aggregate analysis is similar to the individual analysis except that we 

aggregate to the school-by-year level. Specifically, we estimate, 

(4)       CDEFGHIE^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ J+3-./ 0 K 5 VWXYCZ[I\^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ J3 5 _WJ̅3 5 aJ 5 b3 5 QJ̅3 

where CDEFGHIE^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ J+3-./ and WXYCZ[I\^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ J3 are the within school-year averages of 

turnover and switching, WJ̅3 is a vector of average school-year characteristics including 

average teacher experience, aJ is a school fixed effect, and b3 is a year fixed effect. 

Because the data now vary at the school-by-year level, we are no longer able to include a 

school-by-year fixed effect in equation (4). Therefore, the aggregated specification in 

equation (4) mitigates bias from endogenous teacher switching at the expense of allowing 

for time-varying shocks at the school level.  

As discussed in Section 3, regime change or shocks that cause persistent turnover 

have the potential to bias estimates that exclude school-by-year fixed effects. As such, the 

WJ̅3 vector includes a control for principal turnover in all specifications, and in 

specifications that omit the school fixed effect, we also control for lagged teacher 

turnover. Specifications that include school fixed effects do not include lagged teacher 
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turnover because of the mechanical bias created by including lags and fixed effects 

simultaneously.8 The fact that we exclude the past turnover control when controlling for 

school fixed effects means that these specifications could be biased by persistent shocks. 

Importantly, our teacher-level specification is not subject to this concern because it 

includes school-by-year fixed effects. 

5. Results of Empirical Model 

In Figures 2a and 2b, we present regression results controlling for school-by-year 

fixed effects that correspond to equation (2).9 Here the comparison is narrowed to 

teachers within the same school and year and thereby accounts for differences over time 

in school administration, neighborhood characteristics, and school policies. Each point in 

the figures shows the coefficient estimate for the dummy variables for a particular total 

and grade-specific experience combination. The vertical bars denote 95% confidence 

intervals.  

The omitted category in these regressions is the completely novice teacher who 

has zero years of total past experience and zero years of grade-specific experience. Thus, 

coefficient estimates close to zero indicate that turnover is similar to a novice teacher. In 

Figure 2a, we show that a teacher with one year of total past experience and zero years of 

grade-specific experience has turnover rates nominally higher than a novice teacher, 

while a teacher with the same total past experience but one year of grade-specific 

experience has a statistically significant 2 percentage point lower probability of turnover 

compared with a novice teacher. A teacher with three years of total past experience and 
                                                           
8 In practice, when we include both lagged turnover and the school fixed effects, the estimates are similar to 
specifications that omit the lagged turnover control.  
9 While we estimate equation (2) using a variety of fixed effects, the large number of coefficients makes 
presenting results in a single table difficult. As such, we have shown the full set of estimates in Appendix 
Table 1, but our main results are shown in Figures 2a and 2b. 
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zero years of grade-specific experience has statistically indistinguishable turnover from a 

novice teacher, while a teacher with the same total past experience and three years of 

grade-specific experience has a statistically significant 5 percentage point lower 

probability of turnover compared to a novice teacher. A similar decreasing pattern holds 

throughout the first six years of total past experience, providing evidence that grade 

reassignments are related to turnover.10  

In Figure 2b we plot coefficient estimates for those with 7 to 11 years of total past 

experience and the decreasing pattern again becomes less clear. Again, because we 

restrict the sample to teachers who start teaching after 1995, relatively few teachers 

contribute to the estimates for 7 to 11 years of total past experience, which is possibly 

why these estimates are noisier than those in Figure 2a.  

The estimates in Figures 2a and 2b tell a very similar story as the raw mean 

estimates in Figures 1a and 1b, which provides evidence that the pattern is not driven by 

changes in school administration or school policies, student demographics, working 

conditions, or the desirability of the school.  

To provide more evidence on the relationship between grade reassignments and 

turnover, in Column (1) of Panel A of Table 3 we present estimates of equation (3). To 

facilitate comparisons to the estimates from equation (2), the estimates here use the same 

sample restrictions as before.11 The coefficient implies that switched teachers are 3.1 

percentage points more likely to leave compared to other teachers. Given that less 

                                                           
10 While the decreasing pattern is visually apparent, some of the estimates of the non-parametric dummy 
variables are not statistically different from one another. To test whether the overall slope is negative (i.e. 
that grade-specific experience reduces turnover on average), we estimate the relationship with a linear 
specification and we easily reject that the slope is flat.  
11 The sample used to estimate equation 3 is smaller than that used to estimate equation 2 because grade 
reassignment is undefined for teachers in their first year and so Table 3 excludes first year teachers.   
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information is required from the model with teacher switching, we are able to include 

teachers with missing grade information in irrelevant years. The results from the 

unrestricted sample shown in Panel B of Column (1) are very similar to those from Panel 

A. Both findings support the notion that reassignments are positively related to turnover.  

In equations (2) and (3), we account for time-varying shocks at the school level 

but it remains possible that there is selection at the teacher level. To address the 

possibility that teachers who are switched are a select group who may be more likely to 

leave for other reasons, we estimate equation (4) where turnover and switching are 

aggregated to the school-by-year level. The aggregate approach addresses the possibility 

that principals endogenously choose particular teachers to switch, though it could still be 

biased if across year variation in switching rates is driven by changes in the proportion of 

teachers likely to exit.  Also, as we discussed in Section 3, leaving out the school-by-year 

fixed effects introduces a number of other potential biases. Given that Table 3 suggests 

that reassignment is more related to school, rather than teacher, characteristics, we view 

the within school-year analysis from equations (2) and (3) as preferable, but we still show 

the aggregated analyses to examine whether the results are easily explainable as simply 

the product of systematic teacher reassignment based on unobservable characteristics.    

In columns (2) through (4) of Table 3, we present the results from equation (4). In 

column (2) we show estimates from a bivariate OLS specification. In Column (3) we add 

in average teacher characteristics and school characteristics. Importantly, this 

specification includes controls for lagged teacher turnover and principal change. In 

Column (4) we add a school fixed effect and remove the control for lagged teacher 

turnover, but it otherwise includes all the same controls as the second row of Panel B. In 
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the fully restricted sample with school fixed effects (i.e. Panel A in Column (4)) the 

estimate is positive but not statistically significant. With school fixed effects included, the 

estimate from the less restricted sample (i.e. Panel B in Column (4)) is significant and 

implies that a one standard deviation increase in reassignments is associated with a 0.48 

percentage point increase in turnover. 12  On the whole, the aggregated estimates are 

fairly consistent with the teacher-level regressions. 

 

6. Robustness and Extensions 

6.1 Selection on Observable Differences 

To test whether observable teacher and school characteristics are related to the 

relationship between grade reassignments and turnover, in Table 4 we show how the 

grade reassignment coefficients vary with the inclusion of different school and teacher 

control variables including the percent of minority students in the school, Title 1 status, 

total school enrollment, and principal regime change as well as teacher’s education, sex, 

race, and certification exams.  

In Table 4, comparing Column (1) to Column (2) shows that the coefficient on 

teacher switching falls approximately 12 percent after including school-by-year controls, 

suggesting that some of the relationship is driven by school-year specific factors. In 

explorations not shown, we find that the lagged turnover control drives this entire change.   

Column (3) shows that adding a school-by-year fixed effect has relatively little impact on 

the estimates once school characteristics are controlled for. Columns (4) through (6) 

show that after accounting for school-by-year fixed effects, the estimated effect of grade 

                                                           
12 We use the standard deviation of average switching rates at the school level which is approximately 0.26. 
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reassignments is stable to the inclusion of teacher observed characteristics. The stability 

of the estimates after including teacher characteristics implies that these observed 

characteristics are unrelated to the relationship between grade reassignments and 

turnover.  

One concern with the type of specification test shown in Table 4 is that perhaps 

the observed characteristics are simply irrelevant to the dependent variable. As shown in 

the last column, this is not the case. While observed characteristics have been shown to 

only be weakly related to teacher value added, they are strongly related to turnover. 

Female teachers are 2 percentage points less likely to leave than male teachers and black 

teachers are 2.5 percentage points less likely to leave than white teachers.  

 

6.2. Heterogeneity  

One reason that grade reassignments may cause turnover is if teachers are 

insufficiently prepared to teach a new grade. To the extent that this preparation is 

important, the relationship between turnover and grade reassignments could differ by 

teacher quality. To explore potential heterogeneity, we split the sample by value added, 

education, and Praxis score. To ensure that our measure of value added is exogenous, we 

calculate value added for a teacher in their first year when value added could not have 

been determined by grade switching.13 As Ost (2014) shows, stable teaching assignments 

tend to improve teacher value added.  

In Table 5, we explore heterogeneity in grade reassignments by teacher value 

added, education, and Praxis score while holding teacher experience fixed. In order to 
                                                           
13 To calculate value added, we estimate a regression where current test scores are predicted by lagged test 
scores, student characteristics, and a teacher fixed effect for teachers during their first year. The value 
added information is contained in the teacher fixed effect.  
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calculate teacher value added it is necessary to match teachers to their students and 

students must be matched to at least two consecutive years of test scores. These data 

requirements introduce a substantial sample size reduction since elementary students are 

only tested in grades 3 through 5 and not all teachers can be confidently matched to their 

students.14 In order to maintain power, we include teachers that are missing grade 

assignments in irrelevant sample years as was done in Panel B of Table 3.  

Table 5 shows that for a teacher with math value added below the median (i.e. 

Column (2)), a grade reassignment increases the probability of turnover by 4.6 percentage 

points. For a teacher with math value added above the median, a grade reassignment has 

no statistically significant impact on turnover and in fact the point estimate is negative. A 

similar pattern is found when comparing teachers with low and high reading value added. 

While the heterogeneity is striking when considering the impact of switches, this 

heterogeneity is not apparent in the fully interacted dummy variable specification. We 

think this is likely the result of the much smaller samples that arise because value added 

can only be calculated for teachers in tested grades and subjects. It may be that estimating 

dozens of dummy variables using a restricted sample is simply too taxing on the data. In 

any case, the sensitivity of these estimates to specification suggests that future work is 

warranted to examine whether these heterogeneity results are present in other contexts. 

Columns (5) through (8) show that there is little heterogeneity by teacher education and 

Praxis scores, as the estimates are all positive and statistically indistinguishable.  

 

6.3. Disruption and the Timing of Grade Reassignments 

                                                           
14 See Ost (2014) for a detailed discussion of how teachers are matched to students in the North Carolina 
data.  
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 Grade reassignment has the potential to impact turnover through a variety of 

channels. First, grade switches potentially lead to increased workload since teachers need 

to prepare a new course. Second, switches are generally disruptive and to the extent that 

teachers prefer stability to change, this may increase turnover. To help differentiate 

between these possibilities, we consider how the impact of grade-specific experience 

changes when we add a control for whether a teacher’s grade was just switched. To be 

clear, this analysis is not intended to identify possible biases, but is intended to shed light 

on mechanisms. The notion behind this approach is that grade-specific experience 

captures the impact of workload whereas the grade reassignment term captures the direct 

effects of disruption. Except for the fact that we control for grade-specific experience and 

switching together, our specification follows the baseline model from equation (2) 

exactly. 

 Columns (1) and (2) of Table 6 show how the coefficient on grade-specific 

experience changes after controlling for grade reassignment. The coefficient on grade-

specific experience drops by approximately 47 percent after controlling for the grade 

switching term. Even with grade-specific experience controlled for, the grade switching 

term is a significant predictor of turnover, suggesting that both disruption and workload 

are likely channels. While this specification is suggestive, one issue is that if a teacher 

has no grade-specific experience, this must mean that the teacher was just reassigned. As 

such, the grade-specific experience coefficient is identified only from teachers with at 

least one year of grade-specific experience, so this might contribute to some of the 

difference between the estimates in Columns (1) and (2).  Nevertheless, we view these 
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results as providing evidence that the impact of grade-specific experience on turnover is 

not solely attributable to disruption.   

Columns (3) and (4) show the same specifications but control for experience 

using a set of indicators in place of the linear experience control. The results are 

remarkably similar, suggesting that linear experience is a reasonable approximation of the 

relationship between experience and turnover. Column (5) models experience linearly 

and adds an interaction term between grade reassignment and experience to examine 

whether the consequences of switching grades changes with experience. Given the 

patterns shown in Figures 2a and 2b, it is not surprising that we find that switching causes 

a smaller increase in turnover for more experienced teachers.  

Columns (6) and (7) examine whether past grade reassignments influence future 

turnover decisions. In Column (6) we find that each additional past reassignment 

increases the probability of turnover by approximately 1 percentage point. However, the 

coefficient for having just been switched is more than three times larger than the 

coefficients for past switches.  To explore this question in more detail, Column (7) adds 

controls for the exact timing of the grade reassignment. In order to examine the past five 

years of grade assignments, it is necessary to restrict the sample to teachers that have 

been observed for at least the past five years. This would be a substantial sample 

restriction when combined with the requirement that teachers begin teaching during the 

sample frame. To avoid an overly restricted sample, in Column (7) we exclude teachers 

that have been observed for fewer than five years, but we add in teachers who began 

teaching prior to 1995.  The inclusion of teachers who began prior to 1995 is possible 
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since this specification only requires information on grade assignments over the past five 

years and not over the teacher’s entire tenure. 

Column (7) shows that grade reassignment between t-1 and t is the strongest 

predictor of turnover between t and t+1, but past switches also matter. Though the pattern 

of past reassignment is not monotonic, the impact of past reassignments varies between 

approximately 0.2 and 1.5 percentage points, whereas the impact of current reassignment 

is 3.2 percentage points. We view these results as consistent with two interpretations. 

First, it is possible that there are dynamics such that past grade switches impact future 

turnover. Second, it is possible that past switches impact current turnover because past 

switches reduce the total amount of grade-specific experience a teacher is likely to have. 

Column (8) illustrates the relationship between switching and grade specific-experience 

and demonstrates that even switches as far back as five years ago lead to substantial 

reductions in the level of current grade-specific experience.   

 

6.4. Teacher Attitudes  

 To complement the North Carolina administrative data, we use the 1999-2000 

wave of the Schools and Staffing Survey (SASS) and its 2000-2001 current teacher 

follow-up survey to examine how grade reassignment relates to teacher attitudes and 

perceptions. While the SASS provides richer information on teachers than the North 

Carolina administrative data, there are several important limitations with these data. First 

and foremost, the SASS follows teachers for at most two consecutive years, so there is no 

way to examine the relationship between grade reassignment and turnover. Second, the 

SASS does not allow us to include school or school-by-year fixed effects and thus it is 
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difficult to credibly identify the impact of grade switching on teacher’s attitudes. While 

we can control for observable teacher characteristics, these are unlikely to fully address 

the correlation between reassignment and school level factors that increase teacher 

turnover.  Finally, the SASS only follows a small subset of teachers for two consecutive 

years, so the samples we study are quite small. 

 Given that we cannot credibly identify the impact of grade reassignment using the 

SASS data, we focus on simply describing some of the correlates of grade reassignment. 

We focus on teachers who were in the same school for the two-year panel and report 

teaching exactly one elementary grade in each year. While we view this analysis as 

providing a nice complement to our core results, readers should be cautious in 

interpreting these results.  

Table 7 shows differences in responses to several questions for teachers who were 

and were not reassigned. Each question asks teachers to rank their views on a 5 point 

scale ranging from strongly disagree to strongly agree. We find that teachers who were 

just reassigned are much less likely to report being satisfied with their current grade 

assignment. This difference is large enough to be statistically significant, even with the 

small sample size. The remaining rows of Table 7 show that there is a broad pattern of 

differences between teachers who were reassigned and those that were not, but these 

differences are not statistically significant. Interestingly, there is little difference between 

teachers’ responses regarding their perceived workload, but switched teachers are more 

likely to report that they have too little time to plan. Reassigned teachers are less likely to 

agree that there is cooperation among teachers, and are slightly less likely to be satisfied 

at their school, but again, these differences are statistically insignificant.  
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7. Conclusion  

We document that teacher turnover is strongly related to grade reassignments and 

that the pattern holds whether comparing across teachers and schools, within a school, or 

within a school and year. If a teacher is reassigned to teach a new grade, we show that 

this reassignment is associated with higher levels of turnover. Within total past 

experience categories, teachers with the fewest years of grade-specific experience have 

the greatest probability of turnover and the probability of turnover decreases with 

additional years of grade-specific experience. This decreasing relationship holds until the 

teacher obtains six years of total past experience after which the pattern becomes much 

less apparent.  

Though we cannot simultaneously address biases caused by endogenous teacher 

switching and biases caused by school-by-year shocks, we address each of these concerns 

separately using two approaches. In the first approach we include a school-by-year fixed 

effect so that we can rule out school-level shocks as the cause of the pattern. While this 

approach accounts for multiple biases, it does not account for the possibility that teachers 

who are reassigned may be a select group. In the second approach we aggregate turnover 

and reassignments to the school-by-year level, which mitigates selection bias to the 

extent that the average unobservable characteristics are stable over time within a school. 

Though not definitive, it is encouraging that both approaches yield similar estimates and 

are robust to the inclusion of observable teacher and school characteristics. 

If grade reassignments really cause turnover, then a natural question is why do so 

many grade switches occur? Theoretically, each grade switch that occurs is the result of a 

cost-benefit analysis in which the principal decides that the benefits of the switch 
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outweigh the costs. While this paper focuses on one potential cost of grade switches, 

conversations with principals indicate that they perceive many benefits to switching. 

While a complete costs-benefit analysis is beyond the scope of this paper, providing 

evidence on what happens following a reassignment will help principals better determine 

whether a particular switch is optimal.  

In cases where switching a teacher is optimal, principals may be able to mitigate 

some of the costs of the switch. Past research has shown that a mentoring relationship 

during a teacher’s first few years can be an effective way of easing a teacher’s initiation 

into the profession and reduce turnover (Smith and Ingersoll 2004). Our results suggest 

that principals might consider a similar process for when teachers move to a new grade. 
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Table 1  
Descriptive Statistics 
  

Overall Sample 
 Final Year of the 

Sample (2006) 
  Mean Std. Dev.  Mean Std. Dev. 
Total Past Experience 2.79 2.64  3.94 3.27 
Grade-Specific Experience 1.83 2.12  2.53 2.65 
Grade Change t-1 to t 0.17 0.38  0.16 0.37 
Turnover Measures      
 Turnover Between t and t+1 0.21 0.41  0.19 0.39 
 Teacher leaves district next year 0.14 0.35  0.12 0.33 
 Teacher leaves data next year 0.087 0.28  0.076 0.27 
Teacher Controls      
 Teacher has BA 0.87 0.34  0.84 0.37 
 Teacher has M.A. or Higher 0.13 0.34  0.16 0.37 
 Teacher is Female 0.94 0.25  0.94 0.23 
 Teacher is Black 0.10 0.30  0.094 0.29 
 Teacher is Hispanic 0.0036 0.060  0.0046 0.068 
 Teacher's Praxis Test Score 0.093 0.71  0.14 0.67 
 Alternative Teacher License 0.0040 0.063  0.0046 0.068 
School Controls      
 Share of Minority Students 0.41 0.27  0.43 0.27 
 Title 1 Status 0.48 0.50  0.58 0.49 
 School Enrollment/100 5.78 2.04  5.78 2.14 
 New Principal in t 0.21 0.41  0.24 0.43 
Sample Size 56,986  9,277 
 
Notes.  The overall sample of 56,986 teacher-by-year observations corresponds to our primary analyses in 
Figures 1a, 1b, 2a, and 2b. 
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Table 2  
Possible Causes of Grade Reassignments 
 Switched Between t and t+1 
 (1) (2) (3) (4) 
Decrease in Course Offerings from t to t+1 0.0818*** 0.0826*** 0.0835*** 0.0901*** 
 (0.0135) (0.0133) (0.0140) (0.0212) 
Increase in Course Offerings from t to t+1 -0.0167 -0.0160 -0.0053 -0.0040 
 (0.0118) (0.0118) (0.0124) (0.0196) 
New Principal in t 0.0167 0.0214* 0.0116  
 (0.0116) (0.0116) (0.0123)  
Share of teachers exiting in t 0.3751*** 0.3739*** 0.2784***  
 (0.0487) (0.0494) (0.0642)  
Math Gains from t-1 to t -0.0140* -0.0146** -0.0146 -0.0079 
 (0.0074) (0.0074) (0.0092) (0.0110) 
Reading Gains from t-1 to t -0.0096 -0.0078 0.0049 -0.0039 
 (0.0080) (0.0079) (0.0090) (0.0105) 
Teacher has M.A. or Higher  0.0099 0.0048 0.0003 
  (0.0167) (0.0184) (0.0200) 
Teacher is Female  -0.0004 0.0010 0.0014 
  (0.0145) (0.0185) (0.0215) 
Teacher is Black  0.0137 -0.0326 -0.0380 
  (0.0174) (0.0218) (0.0254) 
Teacher is Hispanic  0.0513 0.0512 0.0826 
  (0.0882) (0.0619) (0.0637) 
Teacher's Praxis Test Score  0.0116 0.0096 0.0070 
  (0.0081) (0.0100) (0.0111) 
Alternative Teacher License  -0.0819 -0.0655 -0.0912 
  (0.0598) (0.0586) (0.0708) 
Total Past Grade Changes  0.0243* -0.0297** 0.0018 
  (0.0142) (0.0138) (0.0149) 
     
Experience Dummy Variables N Y Y Y 
Year Effects N Y Y N 
School Fixed Effects N N Y N 
School-by-Year Fixed Effects N N N Y 
     
Sample Size 7,825 7,825 7,825 7,825 
 
Notes. The estimates here correspond to equation (1). The dependent variable is an indicator for if the teacher changed 
grades between year t and t+1. Standard errors clustered by school are in parentheses. * p<0.10, ** p<0.05, *** p<0.01 
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Table 3  
The Relationship Between Teacher Switches and Turnover 
 Teacher Level  Aggregate School Level 
 

School-by-Year FE  
OLS without 

controls 
OLS with 
Controls School FE 

 (1)  (2) (3) (4) 
Panel A. Fully Restricted Sample 0.0308***  0.0504*** 0.0313*** 0.0120 
 (0.0061)  (0.0105) (0.0102) (0.0104) 
      
Sample Size 43,741  11,646 11,452 11,501 
      
Panel B. Sample including 
teachers with missing grade 
information in irrelevant years 0.0292***  0.0505*** 0.0275*** 0.0185* 
 (0.0046)  (0.0107) (0.0104) (0.0103) 
      
Sample Size 68,039  12,774 12,555 12,612 
      
Teacher Controls Y  N Y Y 
School Controls N  N Y Y 
Average Turnover t-1 to t N  N Y N 
 
Notes. Column (1) shows the results from estimating equation (3).  For column (1), the dependent variable is an indicator 
for if the teacher left their school at the end of the academic year. The coefficients shown give the estimated impact of 
grade reassignment.  Teacher controls include experience dummies, education, sex, race, standardized praxis score and 
alternative teacher license status. Column (2) through (4) show the results from estimating equation (4).  For columns (2) 
through (4) the dependent variable is average teacher turnover at the school. School controls include percent of minority 
students, title 1, enrollment, and an indicator for a new principal in year t.  For columns (2) through (4) teacher controls 
include school-by-year averages of teacher experience, education, sex, race, standardized praxis score, and alternative 
teacher license status. Standard errors clustered by school are in parentheses. The sample sizes for the fully restricted 
analyses in Panel A are smaller than those in Panel B because in Panel A we drop teachers with missing grade 
information. * p<0.10; ** p<0.05; *** p<0.01 
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T
able 4  

Selection on O
bserved School and Teacher C

haracteristics 
 

(1) 
(2) 

(3) 
(4) 

(5) 
(6) 

G
rade C

hange t-1 to t 
0.0357*** 

0.0316*** 
0.0321*** 

0.0321*** 
0.0318*** 

0.0320*** 
 

(0.0053) 
(0.0053) 

(0.0062) 
(0.0062) 

(0.0062) 
(0.0062) 

Total Past Experience 
-0.0180*** 

-0.0162*** 
-0.0135*** 

-0.0136*** 
-0.0133*** 

-0.0126*** 
 

(0.0007) 
(0.0007) 

(0.0009) 
(0.0009) 

(0.0009) 
(0.0009) 

Share of M
inority Students 

 
0.1209*** 

 
 

 
 

 
 

(0.0094) 
 

 
 

 
Title 1 Status 

 
-0.0178*** 

 
 

 
 

 
 

(0.0047) 
 

 
 

 
School Enrollm

ent/100 
 

0.0062*** 
 

 
 

 
 

 
(0.0013) 

 
 

 
 

Share of teachers exiting in t-1 
 

0.2592*** 
 

 
 

 
 

 
(0.0250) 

 
 

 
 

N
ew

 Principal in t 
 

0.0203*** 
 

 
 

 
 

 
(0.0054) 

 
 

 
 

Teacher has M
.A

. or H
igher 

 
 

 
0.0057 

0.0053 
0.0031 

 
 

 
 

(0.0064) 
(0.0064) 

(0.0064) 
Teacher is Fem

ale 
 

 
 

 
-0.0193** 

-0.0195** 
 

 
 

 
 

(0.0095) 
(0.0095) 

Teacher is B
lack 

 
 

 
 

-0.0342*** 
-0.0250*** 

 
 

 
 

 
(0.0090) 

(0.0091) 
Teacher is H

ispanic 
 

 
 

 
0.0278 

0.0291 
 

 
 

 
 

(0.0523) 
(0.0525) 

Teacher's Praxis Test Score 
 

 
 

 
 

0.0147*** 
 

 
 

 
 

 
(0.0035) 

A
lternative Teacher License 

 
 

 
 

 
0.0740 

 
 

 
 

 
 

(0.0485) 
 

 
 

 
 

 
 

School-by-Y
ear Fixed Effects 

N
 

N
 

Y
 

Y
 

Y
 

Y
 

 
 

 
 

 
 

 

Sam
ple Size 

42,986 
42,986 

42,986 
42,986 

42,986 
42,986 

 N
otes.  The dependent variable is an indicator for if the teacher left their school at the end of the academ

ic year. Standard errors clustered by school are in 
parentheses. * p<0.10; ** p<0.05; *** p<0.01 
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T
able 5 

H
eterogeneity in Turnover by V

alue A
dded, Teacher Test Score, and Education 

  
M

ath V
alue A

dded 
 

R
eading V

alue A
dded 

 
Praxis Score 

 
Education 

 
H

igh 
Low

 
 

H
igh 

Low
 

 
H

igh 
Low

 
 

M
A

 
B

A
 

 
(1) 

(2) 
 

(3) 
(4) 

 
(5) 

(6) 
 

(7) 
(8) 

G
rade C

hange t-1 to t 
-0.0118 

0.0455** 
 

-0.0222 
0.0411** 

 
0.0217*** 

0.0312*** 
 

0.0372** 
0.0285*** 

 
(0.0174) 

(0.0187) 
 

(0.0173) 
(0.0193) 

 
(0.0066) 

(0.0075) 
 

(0.0188) 
(0.0050) 

 
 

 
 

 
 

 
 

 
 

 
 

Sam
ple Size 

9,836 
9,531 

 
9,971 

9,561 
 

37,616 
30,787 

 
10,348 

58,055 
 N
otes. The dependent variable is an indicator for if the teacher left their school at the end of the academ

ic year. V
alue-added analyses have far few

er observations 
since w

e can only calculate the m
easure for grades 3 through 5 and not all teachers can be m

atched to student test scores. A
ll regressions include a school-by-year 

fixed effect and teacher control variables including experience dum
m

y variables, education, sex, race, standardized praxis score, and alternative teacher license 
status. Standard errors clustered by school are in parentheses. * p<0.10; ** p<0.05; *** p<0.01 
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T
able 6 

The Tim
ing of G

rade R
eassignm

ent 
 

Turnover betw
een t and t+

1 
 

G
rade-Specific 
Experience 

 
(1) 

(2) 
(3) 

(4) 
(5) 

(6) 
(7) 

 
(8) 

G
rade-Specific Experience 

-0.0062*** 
-0.0033** 

-0.0062*** 
-0.0032** 

-0.0047*** 
 

 
 

 
 

(0.0013) 
(0.0015) 

(0.0013) 
(0.0015) 

(0.0015) 
 

 
 

 
Total Past Experience 

-0.0092*** 
-0.0107*** 

 
 

-0.0089*** 
 

 
 

 
 

(0.0013) 
(0.0013) 

 
 

(0.0014) 
 

 
 

 
Total Past Experience*G

rade  
 

 
 

 
-0.0070*** 

 
 

 
 

C
hange t-1 to t 

 
 

 
 

(0.0024) 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Total Past G

rade C
hanges 

 
 

 
 

 
0.0092*** 

 
 

 
 

 
 

 
 

 
(0.0030) 

 
 

 
G

rade C
hange t-1 to t 

 
0.0235*** 

 
0.0234*** 

0.0440*** 
0.0295*** 

0.0316*** 
 

-3.6092*** 
 

 
(0.0070) 

 
(0.0070) 

(0.0107) 
(0.0061) 

(0.0053) 
 

(0.0786) 
G

rade C
hange t-2 to t-1 

 
 

 
 

 
 

0.0151*** 
 

-2.0319*** 
 

 
 

 
 

 
 

(0.0048) 
 

(0.0878) 
G

rade C
hange t-3 to t-2 

 
 

 
 

 
 

0.0017 
 

-1.6291*** 
 

 
 

 
 

 
 

(0.0048) 
 

(0.0709) 
G

rade C
hange t-4 to t-3 

 
 

 
 

 
 

0.0037 
 

-1.2617*** 
 

 
 

 
 

 
 

(0.0045) 
 

(0.0615) 
G

rade C
hange t-5 to t-4 

 
 

 
 

 
 

0.0103** 
 

-0.9853*** 
 

 
 

 
 

 
 

(0.0044) 
 

(0.0530) 
G

rade C
hange t-6 to t-5 

 
 

 
 

 
 

0.0147*** 
 

-0.8218*** 
 

 
 

 
 

 
 

(0.0041) 
 

(0.0514) 
C

ontrols for Past Experience 
W

ith D
um

m
y V

ariables 
N

 
N

 
Y

 
Y

 
N

 
Y

 
Y

 
 

Y
 

Sam
ple Size 

43,971 
43,971 

43,971 
43,971 

43,971 
43,971 

67,470 
 

15,820 
 N

otes. A
ll specifications control for school-by-year fixed effects as w

ell as for teacher characteristics including education, race, sex, praxis score, and alternative certification. T
he 

dependent variable in colum
ns (1) through (7) is school-level turnover betw

een t and t+1 w
hile colum

n (8) uses grade-specific experience. Standard errors clustered by school are in 
parentheses. * p < 0.10; ** p<0.05; *** p<0.01. 
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Table 7 
Grade Reassignment and Teaching Conditions  
 

 Switched 
Not 

Switched Difference P-value 
Share of Teachers that Agree or Strongly Agree with:     

 

“I am satisfied with the grade(s) I am currently 
assigned to teach.” 0.81 0.92 0.11 0.02 

 

“I often feel that my teaching workload is too 
heavy.” 0.71 0.72 0.01 0.91 

 

“There is not enough time available for planning and 
preparation during a typical week at this school.”  0.81 0.72 -0.09 0.18 

 

“There is a great deal of cooperative effort among the 
staff members.” 0.67 0.76 0.09 0.19 

 

“In thinking of all the factors that influence my 
satisfaction with teaching IN THIS SCHOOL, 
overall, I am satisfied.” 0.75 0.78 0.03 0.6 

      
Sample Size  48 328 

  
Notes. The estimates here are based on data from the 1999-2000 wave of the Schools and Staffing Survey along with 
the 2000-2001 current teacher follow-up survey. 
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Appendix Table 1  
Full Regression Results 
 
 (1) (2) (3) (4) (5) (6) 
e1_eg0 0.0160* 0.0147 0.0224** 0.0251*** 0.0292*** 0.0300*** 
 (0.0093) (0.0093) (0.0092) (0.0092) (0.0103) (0.0103) 
       
e1_eg1 -0.0277*** -0.0267*** -0.0185*** -0.0161** -0.0215*** -0.0204*** 
 (0.0064) (0.0064) (0.0064) (0.0063) (0.0069) (0.0069) 
       
e2_eg0 -0.0188 -0.0193* -0.0108 -0.0099 -0.0063 -0.0041 
 (0.0116) (0.0116) (0.0116) (0.0117) (0.0131) (0.0131) 
       
e2_eg1 -0.0245** -0.0264** -0.0118 -0.0024 -0.0091 -0.0075 
 (0.0110) (0.0111) (0.0109) (0.0110) (0.0123) (0.0123) 
       
e2_eg2 -0.0444*** -0.0435*** -0.0306*** -0.0216*** -0.0258*** -0.0238*** 
 (0.0070) (0.0071) (0.0070) (0.0070) (0.0079) (0.0079) 
       
e3_eg0 -0.0081 -0.0080 0.0015 -0.0013 0.0014 0.0033 
 (0.0147) (0.0146) (0.0146) (0.0146) (0.0162) (0.0162) 
       
e3_eg1 -0.0450*** -0.0465*** -0.0312** -0.0203 -0.0300** -0.0276* 
 (0.0140) (0.0139) (0.0139) (0.0139) (0.0152) (0.0152) 
       
e3_eg2 -0.0649*** -0.0671*** -0.0491*** -0.0368*** -0.0472*** -0.0451*** 
 (0.0126) (0.0126) (0.0126) (0.0125) (0.0140) (0.0140) 
       
e3_eg3 -0.0721*** -0.0708*** -0.0543*** -0.0423*** -0.0518*** -0.0495*** 
 (0.0082) (0.0083) (0.0083) (0.0083) (0.0092) (0.0092) 
       
e4_eg0 -0.0482*** -0.0443*** -0.0301* -0.0184 -0.0240 -0.0210 
 (0.0163) (0.0164) (0.0162) (0.0164) (0.0183) (0.0183) 
       
e4_eg1 -0.0669*** -0.0639*** -0.0494*** -0.0386** -0.0373** -0.0348* 
 (0.0168) (0.0170) (0.0168) (0.0171) (0.0190) (0.0190) 
       
e4_eg2 -0.0647*** -0.0637*** -0.0447*** -0.0303* -0.0359** -0.0336* 
 (0.0162) (0.0162) (0.0160) (0.0164) (0.0180) (0.0180) 
       
e4_eg3 -0.0653*** -0.0643*** -0.0453*** -0.0277** -0.0396*** -0.0364** 
 (0.0135) (0.0136) (0.0137) (0.0139) (0.0151) (0.0152) 
       
e4_eg4 -0.0929*** -0.0892*** -0.0716*** -0.0522*** -0.0729*** -0.0697*** 
 (0.0090) (0.0091) (0.0091) (0.0091) (0.0099) (0.0099) 
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e5_eg0 -0.0861*** -0.0808*** -0.0656*** -0.0484*** -0.0565*** -0.0537*** 
 (0.0173) (0.0174) (0.0175) (0.0173) (0.0190) (0.0191) 
       
e5_eg1 -0.1089*** -0.1034*** -0.0835*** -0.0733*** -0.0990*** -0.0960*** 
 (0.0185) (0.0186) (0.0184) (0.0185) (0.0203) (0.0202) 
       
e5_eg2 -0.0730*** -0.0686*** -0.0505** -0.0337* -0.0518** -0.0492** 
 (0.0200) (0.0201) (0.0201) (0.0204) (0.0223) (0.0223) 
       
e5_eg3 -0.0904*** -0.0874*** -0.0681*** -0.0464*** -0.0634*** -0.0602*** 
 (0.0175) (0.0175) (0.0175) (0.0177) (0.0196) (0.0197) 
       
e5_eg4 -0.1018*** -0.0984*** -0.0790*** -0.0570*** -0.0613*** -0.0582*** 
 (0.0152) (0.0152) (0.0151) (0.0152) (0.0171) (0.0171) 
       
e5_eg5 -0.1184*** -0.1130*** -0.0933*** -0.0702*** -0.0724*** -0.0684*** 
 (0.0100) (0.0102) (0.0102) (0.0103) (0.0116) (0.0116) 
       
e6_eg0 -0.0483** -0.0386* -0.0210 -0.0100 -0.0288 -0.0254 
 (0.0225) (0.0226) (0.0225) (0.0226) (0.0251) (0.0251) 
       
e6_eg1 -0.0912*** -0.0796*** -0.0599*** -0.0394* -0.0487** -0.0458* 
 (0.0209) (0.0211) (0.0210) (0.0212) (0.0239) (0.0238) 
       
e6_eg2 -0.0787*** -0.0667*** -0.0445* -0.0288 -0.0337 -0.0305 
 (0.0240) (0.0241) (0.0238) (0.0237) (0.0242) (0.0243) 
       
e6_eg3 -0.1168*** -0.1058*** -0.0912*** -0.0727*** -0.0834*** -0.0789*** 
 (0.0214) (0.0216) (0.0216) (0.0217) (0.0227) (0.0228) 
       
e6_eg4 -0.1227*** -0.1124*** -0.0916*** -0.0650*** -0.0851*** -0.0793*** 
 (0.0198) (0.0197) (0.0197) (0.0201) (0.0209) (0.0209) 
       
e6_eg5 -0.1384*** -0.1282*** -0.1065*** -0.0823*** -0.0935*** -0.0894*** 
 (0.0158) (0.0158) (0.0156) (0.0157) (0.0173) (0.0174) 
       
e6_eg6 -0.1377*** -0.1263*** -0.1026*** -0.0761*** -0.0965*** -0.0918*** 
 (0.0125) (0.0127) (0.0126) (0.0127) (0.0140) (0.0141) 
       
e7_eg0 -0.1383*** -0.1246*** -0.1100*** -0.0935*** -0.1057*** -0.1017*** 
 (0.0232) (0.0232) (0.0231) (0.0234) (0.0269) (0.0272) 
       
e7_eg1 -0.1300*** -0.1158*** -0.0954*** -0.0810*** -0.0908*** -0.0867*** 
 (0.0234) (0.0237) (0.0233) (0.0243) (0.0267) (0.0268) 
       
e7_eg2 -0.1061*** -0.0912*** -0.0696*** -0.0360 -0.0433 -0.0404 
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 (0.0258) (0.0260) (0.0259) (0.0258) (0.0288) (0.0289) 
       
e7_eg3 -0.1367*** -0.1223*** -0.0942*** -0.0785*** -0.0895*** -0.0854*** 
 (0.0244) (0.0245) (0.0246) (0.0248) (0.0285) (0.0286) 
       
e7_eg4 -0.0829*** -0.0683** -0.0479* -0.0320 -0.0213 -0.0168 
 (0.0279) (0.0279) (0.0274) (0.0274) (0.0313) (0.0313) 
       
e7_eg5 -0.0834*** -0.0687*** -0.0472** -0.0141 -0.0117 -0.0052 
 (0.0239) (0.0239) (0.0235) (0.0236) (0.0254) (0.0253) 
       
e7_eg6 -0.1227*** -0.1088*** -0.0854*** -0.0610*** -0.0751*** -0.0704*** 
 (0.0188) (0.0188) (0.0184) (0.0183) (0.0195) (0.0196) 
       
e7_eg7 -0.1503*** -0.1356*** -0.1114*** -0.0852*** -0.0981*** -0.0927*** 
 (0.0127) (0.0130) (0.0128) (0.0129) (0.0140) (0.0140) 
       
 Remaining total and grade-specific regression output omitted 

 
After 6 years of total experience, the pattern becomes less clear 

       
Constant 0.2655*** 0.2637*** 0.1316*** 0.0886*** 0.2479*** 0.2738*** 
 (0.0045) (0.0109) (0.0136) (0.0306) (0.0041) (0.0087) 
       
Year Effects N Y Y Y N N 
School Fixed 
Effects 

N N N Y N N 

School-by-Year 
Fixed Effects 

N N N N Y Y 

School Controls N N Y Y N N 
Teacher Controls N N N N N Y 
       
Sample Size 56,986 56,986 56,986 56,986 56,986 56,986 
 
Notes. The estimates here correspond to the figures. The notation e indicates total past experience while eg indicates grade specific 
experience. Thus, a teacher with 3 years of total past experience and 2 years of grade-specific experience is assigned e3_eg2. 
School controls include average share of exiting teachers between year t-1 to t, percent of minority students, title 1, enrollment, and 
an indicator for a new principal in year t. Teacher controls include education, sex, race, standardized praxis score, and alternative 
teacher license status. Standard errors clustered by school are in parentheses. * p<0.05; ** p<0.01; *** p<0.001 

 



 

Notes:  Each bar represents the mean rate of turnover for a specific combination of past experience and grade-
specific experience. Experience ranges from 0 to 6 years. For example, a novice teacher has zero years of experience 
and zero years of grade-specific experience.  

 

Figure 1a



 

Notes:  Refer to the description for Figure 1a. The only difference in this figure is that past experience ranges from 7 
to 11 years. 

 

Figure 1b



 

Notes:  This figure plots coefficient estimates from a regression where the dependent variable is an indicator that 
equals one if it is the teachers last year in the school and zero otherwise and the dependent variables are indicators 
for every combination of total and grade-specific experience. The regression includes school-by-year fixed effects 
and teacher controls including race, sex, education, praxis score, and alternative teacher license status.. Each panel 
represents the total years of past teaching experience. The omitted category is a teacher with zero years of total past 
experience and zero years of grade-specific experience. The vertical bars represent a 95% confidence interval. 

 

Figure 2a



 

Notes:  Refer to description for Figure 2a. The difference in this figure is that total past experience ranges from 7 to 
11 years.  

 

Figure 2b


