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Abstract:  
 There is a growing trend in education policy to give principals greater autonomy over staffing decisions. 
The current research adds to the literature by analyzing how principals and teachers react when principals are given 
complete control over teacher retention decisions after a district-level restructuring policy has laid off all untenured 
teachers. I examine three questions related to increases in principal autonomy: Was there a change in the probability 
of an untenured teacher returning to the same school the next year? If so, were higher-value-added teachers retained 
at a higher rate? Lastly, what effect did the restructuring of staffs have on student performance? A conceptual 
framework based on Bayesian updating employer learning predicts that in the year of the layoffs fewer teachers 
would be retained in their position with the more-senior, untenured teachers being the least likely to be retained. 
Using a triple-difference identification strategy on data collected from the Rockford Public School District and 
Illinois State Board of Education, I find that fewer untenured teachers were retained in the year of the restructuring 
with an inverse relationship between untenured teacher experience and retention rates. Additionally, there is 
suggestive evidence of an inverse relationship between value-added scores and retention rates. Finally, I find 
evidence that the policy had a negative impact on student test performance. A 10 percentage point increase in 
untenured teachers at a school in the year of the layoffs is associated with 0.02 - 0.04 standard deviations lower 
student test scores in math two years after the policy. 
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Introduction 

 On March 23, 2010, the Rockford, Illinois, Public School District (RPS) announced that 

it would lay off every untenured teacher and give principals autonomy over rehire decisions in 

order to restructure the district. This policy is just one of many examples in a nationwide trend to 

give principal's more power over choosing their staff in order to improve student outcomes. 

Chicago in the mid-2000's made it considerably easier for principals to layoff untenured 

teachers. The Chicago policy made it such that at the end of the school year a principal would 

receive a list of all untenured teachers within the school and would check a box for the teachers 

to be laid off.  In Miami, principal autonomy has increased by giving principals control over 

involuntary transfers of teachers. Another policy being implemented in the U.S. that gives 

principals more autonomy is the removal of teacher tenure. Several states (such as California, 

Florida, Michigan, New Jersey, and New York) are pushing for removal of tenure. With tenure 

removed at the state-level, principals within the state would have more power to remove more-

experienced teachers from their schools. In many cases, the proposed policies replace teacher 

tenure with a yearly evaluation system. Washington, DC, has utilized this type of policy when it 

implemented IMPACT, which uses evaluations to determine whether a teacher is laid off, put on 

probation, or given a bonus. The increase in prevalence of charter schools is another policy 

measure that gives principals more autonomy. Specifically, since charter schools do not operate 

under with traditional teacher tenure, their principals have more control over their staffing. The 

current research increases our understanding of the impacts and potential unintended 

consequences of implementing policies that give principals more autonomy by analyzing the 

impacts of the RPS policy. 
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 The RPS restructuring in 2010 was part of their recently hired superintendent's plan to 

increase student test scores by 2015.1 When the layoffs were announced, it was also announced 

that principals had complete autonomy over which teachers were retained. From the teacher's 

perspective: she would be told of the layoff on March 23, then at the end of the school year she 

would reapply to her old position through an online form and interview with her principal, and 

then the principal would decide whether to retain her or not. If the teacher did not get retained by 

her principal in the year of the restructuring, she could apply for a position at another school 

within the district or leave the district altogether. This policy provides a natural experiment to 

estimate the causal impacts of increases in principal autonomy on school staffing and student test 

scores. Note that there are two mechanisms through which the policy could have an impact: first, 

there is the direct effect of giving principals more autonomy that leads to changes in the principal 

decisions over staffing and, second, there is potential for an indirect behavioral response from 

teachers affected by the policy. In this study I ask three overarching questions pertaining to 

increases in principal autonomy: Did the sudden change in principal autonomy lead to a change 

in teacher separation rates? What were the characteristics of teachers who were more likely to 

return to their same school? And did the policy achieve the intended results of improving student 

test scores? 

 To answer these questions, I utilize a triple-difference identification strategy on data 

collected from the RPS and the Illinois State Board of Education. The triple-difference strategy 

compares the affected group, untenured teachers in RPS in 2010, to the comparison group, 

untenured and tenured teachers in other Illinois districts, tenured teacher in RPS, and untenured 

teachers in RPS in years leading up to the layoffs. In addition to the triple-difference 

                                                 
1 The superintendent's tenure in the district was very short-lived. She was hired to a four-year contract over the 
summer of 2009, announced the layoffs in March of 2010, and resigned in April of 2011. 
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identification, I also use synthetic control and difference-in-difference methods as robustness 

checks and find little variation in the results. Furthermore, to identify the effect on student 

performance, I utilize a difference-in-difference strategy that relies on variation in percent of 

untenured teachers within schools in RPS. 

 I find evidence that untenured teacher retention rates decline in the year of the layoffs in 

RPS. When principals are given autonomy over rehire decisions after all untenured teachers are 

laid off, untenured teacher retention declined 4 to 6 percentage points. Additionally, I find that 

the more experienced untenured teachers saw particularly lower retention rates. This implies that 

principals preferred to retain a first-year teacher over a fourth-year teacher (who would be up for 

tenure review the following year) with everything else equal. 

 When I compare teacher retention to teachers' value-added scores, I find a large negative 

effect, but I fail to reject that the effect is different from zero, due to imprecision. The RPS did 

not give principals a criteria on which teachers should be retained and did not provide teacher 

value-added scores to aide in the principal's decision. I find that without guidance from the 

district, schools retained lower-performing teachers. In particular, I find that if an untenured 

teacher had a one standard deviation higher math VAM score, then in the year of the layoffs, she 

would be 20 percentage points less likely to be retained. However, this effect is smaller and not 

statistically different from zero when I use twice-lagged VAM scores.  

 Lastly, I find that student performance declined in schools more affected by the layoffs. 

For this estimate, I utilize variation in the percent of untenured teachers in the schools in a 

difference-in-difference strategy that uses only the RPS to identify the effect. Since a school with 

a higher percentage of untenured teachers was more affected by the policy, the estimates reflect 

the impact on student performance of a school being more affected by the policy. I find that if a 
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school has 10 percentage points more untenured teachers, their students' math test performance 

declines 2 to 4 standard deviations.  

 These results offer a counterpoint to the existing literature on the impact that laying off 

teachers has on student performance. Simulations have shown, under certain assumptions, that 

removing lower value-added teachers from school districts would lead to student test 

performance increases (Hanushek, 2009; Goldhaber, 2011). Additionally, studies on giving 

principals more autonomy to fire untenured teachers have suggested that such policies increase 

student test performance (Jacob, 2011). The results of the current study show the implementation 

of this type of policy can lead to lower retention of high-value-added teachers which leads to the 

layoffs negatively impacting student performance. The main take away from this is that policy 

makers who are considering increasing principal autonomy through teacher layoffs should 

consider both the potential pros and cons. On the one hand, there is potential for student 

improvement, but my study shows that one real-life implementation of such a policy has led to 

negative effects.  

 

Background Information 

 The Rockford Public School district (RPS) is a large school district in Northern Illinois. 

There were approximately 26,000 students enrolled in 50 schools in the district in fall 2011. In 

any given year, there are approximately 2,100 teachers in the district, of which about 550 are 

untenured. As seen in Figure 1, RPS students tend to underperform on standardized exams 

(shown on the graph as RPS being below adequate yearly progress - AYP - threshold). 

Additionally, Figure 1 shows that RPS is more racially diverse than the average Illinois school 



5 
 

district. Lastly, Figure 1 shows that RPS is one of the largest districts in Illinois outside of 

Chicago. The size of the district is represented by the size of its circle in the figure. 

 A teacher's case for tenure is reviewed by the district after their fourth year of service in 

the RPS district – and effectively no one fails to receive tenure after four years of service (both 

before and after the policy), but this is in part due to a self-selection of teachers.2 According to 

Section D of the ISBE Non-Regulatory Guidance on The Performance Evaluation Reform Act 

(PERA) and Senate Bill 7 (SB 7), after four years of experience, untenured (probationary) 

teachers' contracts could be renewed or tenure granted at the discretion of the school district and 

the district was not required to take performance evaluations into account. After the 

restructuring, teachers retained in the same school or hired at a different school within the district 

would have their tenure clock continue uninterrupted. For example, if a teacher was in her fourth 

year in March 2010, she would have received a layoff notice. Then, if that teacher was not 

retained by her principal and subsequently hired at a new school within the district, the year 

following the layoffs (the 2010-2011 school year) she would be up for tenure review. 

 The layoffs marked a change in principal autonomy and the way school staffing was 

determined. The hiring process in Rockford is a centralized process where a new teacher applies 

to the district human resources department. If hired, the central administration places the teacher 

into an open position in the district. Principals can affect whether that teacher returns to the same 

position the following year by choosing to discharge them or not. However, there are substantial 

transaction costs associated with the involuntary removal of a teacher. Transaction costs may 

include formal evaluation, a written explanation sent by certified mail or delivered in person, 

complete review of staff member's files, and a hearing before the Rockford School Board 

                                                 
2 While I do not have specific data on tenure review successes, in conversations with RPS teachers it was made clear 
that teachers that stayed in the district for five years received tenure. In their minds, it was not a question of whether 
the tenure review was successful; it was only a matter of achieving enough experience. 
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(Rockford Collective Bargaining Agreement, 2011). However, teachers leaving voluntarily face 

fewer costs and thus this occurs more frequently. Therefore, principals can use pressure (e.g., 

giving a teacher a harder group of students to teach) to coerce teachers to leave. With the district-

wide layoffs, the principals no longer faced the large transaction costs for dismissal, which 

theoretically made it easier to remove marginal teachers and fill the position with a new teacher. 

So, all else equal, there should be more teacher turnover in the year of the restructuring. With 

lower teacher retention, principals could either fill the newly opened slot with a teacher from 

another school or a new hire. When a principal receives an application from an untenured teacher 

from another school in the year of the layoffs, the principal would not know whether the teacher 

was leaving voluntarily or was not rehired by their original principal. However, after receiving 

an application, the principal can contact the previous principal to decipher whether the teacher 

left voluntarily or not. 

 When looking at the characteristics of teachers that were more likely to be seen in the 

same school following the layoffs, there are several areas I address. I am interested in whether 

there was a change in retention rates and whether higher teacher performance lead to higher 

retention rates. Teacher retention is a topic that is commonly studied in the literature (Guarino et 

al., 2006). Jacob (2011) looks at how principals select which teachers are laid off. The author 

finds that probationary teachers, level of absenteeism, and value-added (i.e., performance) 

measures do play a role in the principal's layoff decision. Additionally, Grissom, Loeb, and 

Nakashima (2014) show that when principals are allowed to move teachers without discretion, 

the principals remove the lower-performing teachers and replace them with better teachers. 

However, Goldhaber and Theobold (2013) show that reduction-in-force notices (RIFs) in the 

state of Washington from 2008 to 2010 were given based on seniority more than value-added 
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measures (VAM). Continuing in this vein of literature, I analyze whether a teacher's VAM aligns 

with the principal's retention decision in RPS. In the RPS, the district does not calculate out 

VAM, so the principals do not have access to the VAM scores, but the current economic 

literature supports the position that principals can correctly identify the highest VAM teachers in 

absence of explicit scores (Jacob and Lefgren, 2008). My study addresses whether principals 

retained teachers according to VAM sorting. 

 The last area of analysis is whether the mass layoff achieved its main goal of improving 

student test scores. There are a few avenues through which the restructuring would affect student 

test scores. First, the increase in autonomy is a shift to less-centralized human resources. 

Decentralizing human resources has been shown to lead to student performance gains (Naper, 

2010). Second, if principals choose to retain better teachers and replace below-average teachers – 

as measured by VAM – with random draws from the distribution of new teachers, there could be 

substantial gains to student performance. A review of the current economic literature on the 

efficacy of using VAM to measure teacher quality and how VAM is subsequently used in policy 

can be found in Jackson et al. (2014). Similarly, Staiger and Rockoff (2010) discuss the existing 

evidence of how policy can be used to affect teacher quality. Specifically, the authors suggest 

that instead of screening before hiring, it would be more efficient if principals were to evaluate 

teachers for their on-the-job performance and then make a retention decision. Hanushek (2009) 

and Goldhaber (2011) show evidence that if a district were to lay off the bottom value-added 

teachers and replace them with average teachers, student test scores are predicted to increase in 

simulations. Other studies show that when principals use Bayesian updating of beliefs with new 

VAM information, student performances increase (Rockoff et al., 2012). Additionally, studies 

connect rewarding teachers for their VAM performance to student performance gains (Goldhaber 
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and Hansen, 2010). However, some studies show that an increase in teacher turnover leads to 

lower student performance (Ronfeldt, Loeb and Wyckoff, 2013). Rothstein (2015) shows, 

through simulations, that the efficacy of any policy used to improve teacher quality will depend 

on the interaction with the teacher labor markets. In particular, if teacher supply is not perfectly 

elastic, then performance-based policies will need a large compensation increase. If one looks at 

the broader economic literature, there is evidence that firms have lower productivity in the wake 

of mass layoffs (De Meuse et al., 1994). Applying this to an education production function 

would suggest that student test performance would decrease in the years following the layoffs, as 

the teachers within the schools are less productive.  

 

Conceptual Framework 

 To model how principals act when given a sudden increase in autonomy over personnel 

decisions, I base my framework on the existing Bayesian employer learning literature. There is a 

long list of studies that look at employer's Bayesian updating and employee signaling (Spence 

1973; Jovanovich, 1979; Harris and Holmstrom, 1982; Farber and Gibbons, 1996; and Gibbons 

et al., 2005). Even more recently, there have been some extensions of the model looking 

specifically at the principal-teacher relationship (Rockoff et al., 2012). 

 Starting with an assumption common in the literature, I assume that teachers are drawn 

from independent and identical distribution. In the first period, the principal hires a teacher with 

a random draw from the distribution. In the second period, the principal does not observe the 

teacher's true quality but instead uses a Bayesian updating to form an expectation of the teacher's 

quality, based on the teacher's signals. For a principal to retain the teacher, the principal’s 

expected quality of the teacher must be greater or equal to the outside option minus transaction 
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costs. In the year of the layoffs, the transaction costs equal zero, which would make the 

principal's outside option more attractive. Without the transaction costs in the year of the layoffs, 

the level of teacher quality necessary for the principal to retain a teacher is higher. 

 In addition to the change in transaction costs, it is possible that the change in default 

option could lead to different outcomes in the year of the layoffs. In the organ donation literature, 

Abadie and Gay (2006) show that the difference between a default option of opt-out can lead to 

considerably different outcomes from an opt-in default option. Applying this to the RPS 

principals' decisions, in the years prior to the layoffs, the default option for untenured teachers is 

that they would be retained unless the principal actively decided to lay them off.3 However, in 

the year of the layoffs, the default option is that teachers would not be retained unless the 

principals decided to rehire them. Since the shift in default option moved to a position where 

action would need to be taken for a teacher to be retained in the same position, there is potential 

that fewer teachers would be retained as a result. 

 In addition to the change in principal decision in the year of the layoffs, there is potential 

for a behavioral response from teachers. While there was not a large change in economic 

incentives for the teachers in the year of the layoffs – only an online application was needed to 

reapply for the same position – there were larger behavioral disincentives. In particular, 

untenured teachers that were involved in the mass layoffs could be demoralized by the process. If 

this is the case, then any sufficiently demoralized teacher would likely leave the school district 

voluntarily to move to another district or private school that does not use similar layoff 

strategies. 

 All of these potential effects lead to the first empirically testable prediction: 

                                                 
3 I am only considering the principal decision effect here, but in any given year, including the year of the layoffs, 
there would be some voluntary separations. I discuss this in further detail later in this section. 
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Prediction 1: In the year of the restructuring, fewer teachers will be retained in their same 

position than in other periods. 

 The next step in the conceptual framework is to extend the analysis to allow for 

experience heterogeneity. There are two effects to consider: 1) The effect of Bayesian learning 

on principals' decisions and 2) The effect of a change in present discounted value (PDV) of 

future transaction costs once a teacher gains tenure status. As each year of experience for a 

teacher goes by, the teacher's principal gains new information from the teacher's signals and the 

teacher gets a year closer to tenure. Rothstein (2015) does an excellent job of explaining this 

tradeoff when he says, 

 
"The option value of retaining an inexperienced teacher with low posterior mean but high 

variance is higher than for an experienced teacher with the same posterior mean (so better 

average performance to date) but low variance—the inexperienced teacher may turn out to be 

fine, and can always be fired next year if she doesn’t." 

 
 The effects of Bayesian learning of principals lead to the principal's beliefs about the 

teacher's quality to start off with a wide range and slowly narrow towards the teacher's true 

quality. With this in mind, principals would prefer to retain a first-year teacher over a fourth-year 

teacher with the same signaled quality because the first-year teacher's signal is noisier. Thus it is 

more likely that the first-year teacher turns out to be "fine." 

 Tenure status dramatically increases the transaction costs associated with firing to the 

point where tenured teachers cannot be fired without a justified cause. Since a first-year teacher 

still has three more years before tenure and the transaction costs increase, the PDV of future 

transaction costs for the first-year teacher are lower than those of the fourth-year teacher. This 
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gives the principal more incentive to retain a first-year teacher over a fourth-year teacher that 

signaled the same quality and all else is equal.  

 Empirical studies show that first-year teachers, particularly those with low-performing 

students, leave the profession voluntarily at a higher rate than more experienced teachers (Boyd 

et al., 2011). The probability of leaving the teaching profession declines as a teacher gains more 

experience. In any given year, there are more teachers that voluntarily leave than there are 

teachers that are fired. Thus, the standard pattern for teacher retention is one that is low for first-

year teachers and increasing with experience. However, in the year of the layoffs, this dynamic 

shifts such that the principal’s decision is more important. Thus, in the year of the layoffs, we 

should see an inversion of the usual retention patterns.  

 All of the above effects lead to the second empirically testable prediction: 

Prediction 2: In the year of the layoffs, there is an inverse relationship between an untenured 

teacher's experience and probability of returning to his or her same position.  

 Principals use signals of teacher performance as measures of teacher quality. In 

particular, teachers that are more effective at increasing student test scores signal that they are 

teachers of higher quality. So, in the year of the layoffs, if a principal believes that teacher 

quality is signaled through students' test performance, there should be a positive correlation 

between probability the teacher is retained and the teacher's impact on student test performance. 

This leads to the third testable prediction: 

Prediction 3: In the year of the layoffs, there is a positive relationship between probability of 

retention and teacher performance as measured by value added score. 

 Several different effects of the policy on student performance could be supported. First, if 

principals retain teachers based on student test scores, then it is possible that student test scores 
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will increase in the interim. Thus, the policy could achieve its goal, high-quality teachers are 

retained, and lower-quality teachers are not retained within the district and student test scores 

increase. On the other hand, the policy could be considered a large shock to the school staff and 

the resulting turmoil could lower student test scores. The large influx of teachers that are new to 

teaching – or teaching an unfamiliar subject – could have a negative impact on students 

(Clotfelter et al., 2007). So, in the first year or two following the layoffs, there would be a 

decline in student test scores. Appendix Table A1 supports this hypothesis by showing a decline 

in teacher value-added scores in the years following the restructuring. Additionally, there could 

be student selection away from the public schools into private schools if the students and their 

parents do not approve of the way the restructuring was conducted.  Furthermore, if principals do 

not sort teachers by their impact on student performance, there may not be any significant change 

in the student test scores. In this case the restructuring layoffs would just shuffle the teachers 

without making any improvements. If good teachers take the restructuring layoffs as a signal that 

the district does not value them appropriately, they could leave for other public districts (or 

private schools). Lastly, RPS may have a difficult time attracting good teachers, who may be 

wary of the potential of such restructuring being implemented again. This downward shift in the 

teacher supply for the RPS would lead to lower student test scores. 

 

Data 

 The data for this study come from two sources, the Illinois State Board of Education 

(ISBE) and the Rockford Public School district (RPS). Through the ISBE, I collected 

demographic data (including gender, race, salary, and subject taught) on all State of Illinois 

teachers and principals over six fiscal years, 2007 through 2012. Each fiscal year runs from July 
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to June (e.g., the 2007 fiscal year runs from July 2006 through June 2007). So, the data range 

from July 2006 through June 2012.  

 The ISBE data identifies the years of experience for each teacher, which is split into 

experience in district, in state, and out of state, but does not identify teacher tenure status. To 

impute tenure status, I create a dummy variable for whether a teacher is untenured based on the 

in-district experience level.4 This variable generation is straightforward since, in RPS, teachers 

are only eligible for tenure after four years of experience. Any teacher with four years or fewer 

of experience is assigned a value of one in the new variable; everyone else is assigned a value of 

zero. This method does leave open the possibility of some teachers with fewer than four years of 

in-district experience to be misclassified as untenured when they are not. For example, a teacher 

with military experience before starting as a teacher at RPS may receive tenure after 2 years, but 

my dummy variable would mark them as untenured in years 3 and 4. However, the 

misclassification is likely a rare occurrence and any such cases would only lead to underreported 

effects because my comparison group, young tenured teachers, would be more similar to my 

treated group, untenured teachers. 

 The data provided from RPS and ISBE do not include any variables that track whether a 

teacher is in the same school from one year to the next, which is my primary dependent variable. 

I generate an indicator variable that equals one if a teacher is observed in the same school from 

one year to the next.  

 In order to compare teacher retention rates to teacher performance, I use the teachers' 

value-added measurements (VAM). The RPS does not compute VAM for their teachers. 

However, from the RPS, I obtained student test score data linked to specific teachers, which I use 

                                                 
4 As a robustness check, I also calculate the tenure dummy variable using in-state and total experience. The results 
are qualitatively the same. 
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to calculate the teachers' VAMs. In my calculation of VAM, I use the dynamic ordinary least 

squares (DOLS) estimator (DOLS is also sometimes referred to as OLS-lag) (Guarino et al., 

2014). To calculate DOLS, the following equation is used: 

(1)          ��� = �� + ����,��� + ����,��� + ���� + ���� + ���                                    

 In this equation, ��� is student �'s test score in grade �, ��,��� is student �'s test score in 

grade � − 1 (i.e., the one-year lag test score), ��,��� is student �'s test score in grade � − 2 (i.e., 

the two-year lag test score), ��� is a vector of student observable characteristics, �� is student-

level fixed effects, and ��� is the idiosyncratic error term. The teacher VAM comes from the 

���� term. In particular, ��� is a vector of teacher dummy variables that take on the value of one 

if student � had the teacher in grade �. When this equation is estimated using ordinary least 

squares (OLS), the resulting coefficient estimates, ��, are the VAM estimates. Thus, the VAM is 

a measure of the teacher's impact on the increase in a student's test performance after other 

factors have been taken into account.  

 One concern when using VAM is that the measurements may not accurately reflect the 

teacher's true quality (see Rothstein, 2009 and 2010). For example, teacher VAM may be biased 

by student selection (e.g., a teacher may have a higher VAM if they are given a group of students 

that underperformed on their previous exam). However, Koedel and Betts (2011) show that with 

sophisticated models, bias from student selection becomes negligable. DOLS has the benefit that, 

regardless of student assignment mechanism used by the district, it has been shown to be more 

accurate than or as accurate as other VAM models in simulations (Guarino et al., 2014). Chetty 

et al. (2014) show evidence that DOLS estimators are unbiased. However, Rothstein (2014) 

refutes the evidence presented by Chetty et al. (2014). I proceed by using the calculated DOLS 
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VAM scores, but caution the reader that the calculated VAM scores used in my analysis may be 

biased. 

 

Empirical Strategy 

 The goal of this research is to analyze if the restructuring affected teacher retention rates, 

if teacher retention matched sorting on teacher performance, and how the increase in principal 

autonomy affected student test scores. To identify these effects, I utilize a difference-in-

difference-in-difference (triple-difference) identification strategy from the natural experiment of 

the district-level policy of restructuring. Since the restructuring only affected untenured teachers 

in the Rockford Public School district (RPS), they are my treatment group. Additionally, since 

tenured teachers were not subject to the restructuring, they are the comparison group. I limit the 

comparison group to tenured teachers with 10 or fewer years of in-district experience because 

they are more similar to untenured teachers in movement patterns. I describe the group of 

tenured teachers with 10 or fewer years of experience as young tenured teachers going forward. 

The first difference is between the comparison and treatment groups. The second difference is 

the within-group change over time. The final difference compares the Rockford Public School 

District (RPS) to all other districts within Illinois. The inclusion of this final difference controls 

for any state-wide contemporaneous effect on teacher retention rates such as an effect from the 

Great Recession and/or the American Recovery and Reinvestment Act of 2009. In my analyses 

that use student performance measures, my data limits the identification strategy to a difference-

in-difference because only RPS student performance data was collected. 

 In order for a triple-difference identification strategy to be valid, there are a few 

assumptions that need to hold. First, there is an assumption that there are no parallel trends. Any 
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parallel trend would cause the triple-difference estimator to be biased. In my analysis I offer a 

couple of checks of parallel trends. One of these methods is to look at a placebo treatment year. I 

use both 2009 and 2008 as placebo treatment years and find no statistical significant effect. 

Another approach is to use an event study approach. In this approach, the researcher tracks the 

effect of each period before, during and after the policy. I utilize this method as a robustness 

check and find no statistically significant effects in the years leading up to the policy, but in the 

year after the layoffs, there is a larger effect than in the year of the layoffs. This suggests that 

even after the policy was completed, there were still some lasting effects on the teacher 

population. This is discussed more in the results section. 

 A second assumption with the triple-difference strategy is that there are no 

contemporaneous changes that affected RPS untenured teachers in 2010. For example, RPS hired 

a new district superintendant for the 2010 school year. Thus, there is the possibility that any 

effects found are actually due to having a new superintendant and not due to the layoffs. To 

address this concern, I analyze the impact a first-year superintendant has on untenured teacher 

retention in other districts in order to eliminate that as the driver of the main results. Appendix 

Table A2 shows that having a new superintendant is associated with a lower retention rates, but 

the effect sizes are about one fifth to one sixth the size of my main results.  

 Another contemporaneous shift that threatens estimation of the causal effect of principal 

autonomy is the effect of the Great Recession on the non-treated school districts. There is 

evidence that in the years following the Great Recession, school district revenues and 

expenditures fell (Chakrabarti and Sutherland, 2012). This could lead to a decline in teacher 

retention in the comparison group in 2010, although Chakrabarti and Sutherland (2012) show 

evidence that the reduction in expenditures affected instruction expenses less than other 
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expenses. However, this effect is not a concern because when I use a difference-in-difference 

strategy that uses only the RPS, the results are not different from my main result. This suggests 

that the Great Recession did not cause a differential change in retention rates across districts that 

drives my main results. 

 Another assumption needed for a valid triple-difference strategy is that there are no 

spillover effects to the comparison groups. In the RPS triple difference, there are two potential 

spillover effects. First, young tenured teachers may be close to some untenured teachers and 

would be distraught seeing their friends laid off. In this case, in the year of the restructuring, 

young tenured teachers may leave the district at a higher rate. A second, more likely, potential 

source for spillover would be opportunistic transfers. During the restructuring, there are more 

jobs open than normal. Additionally, tenure is given preference for filling job positions 

(Rockford Collective Bargaining Agreement, 2011). Thus, there may be more tenured teachers 

voluntarily transferring schools during the restructuring. If this effect occurs, it is likely that the 

younger tenured teachers (which I define as those with 10 or fewer years of experience) are 

switching schools because they have fewer ties to their current school than more tenured 

teachers. To control for this possibility, I do a robustness check that drops all untenured teachers 

and compares young tenured teachers to older tenured teachers. This robustness check is to find 

whether these results are being driven by changes in retention rates of young tenured teachers 

(the comparison group) instead of the untenured (treated) group. This robustness check leads to 

similar results to my main results. Thus, there is no evidence that my results are driven by 

spillovers. 

 As another robustness check to the main triple-difference identification strategy, I use a 

synthetic control method developed by Abadie and Gardeazabal (2003) and Abadie et al. (2010). 
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In this identification strategy, a synthetic RPS is generated to closely match the actual RPS in the 

periods leading up to the layoff announcement. Then, in the year of the layoffs, comparisons can 

be made between the outcomes of the teachers in the actual RPS and the synthetic RPS, where 

the synthetic RPS is used as the counterfactual.  

 To calculate the synthetic control unit, I create a vector of weights for each district with 

50 or more teachers in Illinois that minimizes the distance between the teacher observables for 

the synthetic control unit and those of the actual RPS. Put into mathematical terms: 

(2)      ∑ ��
∗��

� �
�� � = �� 

where ��  is the total number of school districts with more than 50 teachers (excluding RPS), ��
∗ 

are the optimal weights placed on the non-RPS districts, � represents RPS, and � are the district 

observables used in the matching process. The observables I use in the matching process include 

average teacher and student demographics for the district (e.g., log of salary, tenure status, 

experience, gender, race, socioeconomic status, and district enrollment) as well as lagged 

district-level retention variables. After calculating the correct ��
∗, I assign the ��

∗ weights to the 

teachers' districts and then perform a weighted least squares estimation at the individual teacher 

level where the teachers are weighted by their district-level optimal weights. One major benefit 

of using this technique is that it eliminates any districts that are dissimilar to RPS. Thus, the 

comparison group is improved from the triple difference that includes all districts. 

 Figure 2 and Table 1 show the trends for young tenured and untenured teachers being in 

the same school from one year to the next for the RPS and all other Illinois school districts5. In 

the year of the restructuring, fiscal year 2010, there is a noticeable decline in the retention of 

untenured teachers in both the quantity and the percent terms in the RPS as measured by whether 

                                                 
5 In Figures A1 and A2 in the appendix, I show the trends in teachers leaving the district and teachers switching 
schools within the district. 
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a teacher is observed in the same school in the following year. Note, though, that the data do not 

distinguish teachers that leave voluntarily and those that were forced out. Since my main concern 

is on the reduced form impact the policy had on total retention, this is still a valid comparison. 

Young tenured teachers in RPS also saw a single-year decline in the retention percentage in the 

year of the restructuring, but young tenured teacher retention percentage was not at its lowest in 

2010 and the quantity of retained teachers was actually at its highest. In all of the other Illinois 

school districts, there was a similar, small decline in tenured teacher retention in the 2010 school 

year, but the decline in untenured retention rates is not as stark as the decline seen in the RPS. 

This evidence suggests that Prediction 1 from the conceptual framework section holds and 

principals retained fewer untenured teachers in the year of the layoffs than they otherwise would 

have.  

 I estimate the following equation to analyze the principal's decision of which teachers to 

rehire: 

(3)      ��� = �� + ������������� + ������������� ∗ 2010 + ������� + ������� ∗ 2010 +

������� ∗ ����������� + ������� ∗ ����������� ∗ 2010 + �� + ��� 

��� is a dummy variable that equals one if teacher � was retained in year �. An additional 

specification replaces the retention variable with a dummy variable for whether teacher � leaves 

the district. ����������� is a dummy variable that takes on the value of one if teacher � was 

untenured in year �. 2010 is a dummy variable that takes the value of 1 in the year of the 

restructuring. ����� is a dummy variable that takes the value of one if teacher � was in the RPS 

in year �. �� is time fixed effects at the year level. I also utilize a model that includes district 

fixed effects. The coefficient of interest in this equation is ��, which will give an empirical test 

of Prediction 1. Furthermore, I estimate a version of this equation that breaks the ����������� 
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dummy variable into separate dummies for each year of experience (i.e., a dummy for teachers in 

their first year with the district, and so on). Using the dummies for separate years of experience 

allows for an empirical test of Prediction 2. 

 My initial estimation is a linear probability model (LPM), which uses ordinary least 

squares (OLS) on the above equation. However, since my dependent variable is binary, there 

may be concern that the LPM estimates could yield fitted values that fall outside of the zero-one 

boundary. To account for this, I also use logit estimation. Additionally, I use a multinomial logit 

model to see the effect on the three possible teacher outcomes: retained in same school, switched 

schools within district, and left district.  

 Since my data set has student test performance data on only RPS students, I cannot use a 

triple-difference identification strategy to analyze how the layoffs in RPS affected student test 

performance. Instead, the source of variation that I use to identify student performance is the 

percent of untenured teachers within a school. If a school had a larger percent of untenured 

teachers in the year of the layoffs, their teachers, and subsequently students, would be more 

affected by the policy.  

 To estimate the impacts of the district's policy on student test scores I use the following 

baseline equation: 

(4)         ����� = �� + ��%����������,���� + ��%����������,���� ∗ 2010 + ��%����������,���� ∗

2011 + ��%����������,���� ∗ 2012 + ���� + ��,��� + �� + �� + �� + ��� 

����� is student �'s standardized test performance in year �. The student test scale scores are 

standardized using the state average and variance for the student's grade. %����������,���� is 

the percentage of teachers in school � that were untenured in 2010. 2010 is a dummy variable 

that takes the value of 1 in the year 2010 (with similar variables for 2011 and 2012). The 
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inclusion of multiple years allows me to track both the short- and long-run effects from the 

policy. ��� is a vector of teacher characteristics. ��, ��, and �� are school, teacher, and year fixed 

effects, respectively. The coefficients of interest in this equation are the �� and �� terms. I 

additionally estimate a version of this equation that replaces the lagged student test performance, 

��,���, with student fixed effects, ��.  

 There are a few reasons for choosing to analyze individual student performance by using 

variation in percent of untenured teachers within a school in the year of the layoffs. The obvious 

alternative regression would compare the performance of students of retained teachers to those of 

teachers that replaced non-retained teachers. However, this specification would be subject to 

endogeneity. Principals could remove teachers based on student performance. Thus, if we 

directly compare student performance of retained teachers to that of replacement teachers, the 

replacement teachers' performance may be lower simply due to student assignment. So, it would 

be unclear if the effect is being driven by endogenous selection or by the true effect of replacing 

the teacher. A second reason for using the school-level analysis is the potential for spillover 

effects of the layoffs. In particular, if a tenured teacher works closely with untenured teachers, 

their dismissal could have an effect on the tenured teacher's performance. Lastly, since the policy 

gave the principals more control over their teaching staff, it is inherently a school-level policy. 

So, any analysis at the teacher level could miss the greater effect of the policy. 

 The empirical strategy in model (4) will only work if there is significant variation in the 

percent of untenured teachers across schools. In RPS, across all grades, an average of 21.96 

percent of school staffs is untenured with a standard deviation of 20.99. This means that 95 

percent of schools have between zero and 63.94 percent of teaching staff untenured. Thus, there 

is considerable variation in percent untenured in each school. 
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 With model (4), one potential concern is that the percent untenured in 2010 only captures 

the intent to treat of the policy instead of the actual treatment intensity. The percent of untenured 

teachers in a school in 2010 tells how affected the school was by the layoffs, but does not say 

how much a school's principal chose to utilize the layoffs to restaff their school. For example, 

two schools could each have 50 percent of their teachers untenured, but one principal chose to 

retain all the untenured teachers while the other principal chose to retain none. However, simply 

using percent of untenured teachers leaving a school in 2010 as a regressor may be endogenous.  

Specifically, if a school has lower student test performance, the principal has more incentive to 

change the school's staff more drastically. Thus, any effect found from a regression that uses 

untenured teacher turnover as an independent variable could be due to lower performing schools 

more actively using the policy. In order to control for this endogeneity an instrumental variable 

(IV) framework is used. In the proposed IV framework, the percent of untenured teachers in the 

year of the layoffs would be used as an instrument for the percent of teachers leaving a school in 

the layoffs. Since the untenured teachers were affected by the layoffs, the schools with higher 

percentage of untenured teachers had more opportunity to change their untenured teaching staff. 

Thus, there is a direct link between the percent untenured in a school and the percent of teachers 

leaving the school. Additionally, as already discussed, the percent untenured within a school in 

the year of the layoffs does not suffer from endogeneity of student test performance. Thus, the 

percent of untenured teachers in a school in the year of the layoffs fits the requirements for a 

valid instrument. 

 

Results 

Change in Retention Rates 
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 To better understand the effects of the policy and the triple-difference identification 

strategy, Table 2 shows the mean retention rates for each group over time. Focusing on teachers 

within the Rockford Public School District (RPS), there is a large drop in retention rates for 

untenured teachers in the year of the layoffs. Additionally, there is a slight increase in retention 

rates for young tenured teachers in the year of the layoffs. This leads to a difference-in-difference 

effect in RPS that suggests that untenured teachers were 10.28 percentage points less likely to be 

retained in the year of the layoffs. It is possible that a portion or all of this effect is due to a state-

wide trend in teacher retention rates. With this in mind, I next show a difference-in-difference 

effect for all non-RPS districts in Illinois. The results from this difference validate the concerns 

of a state-wide effect. In particular, there is a decline in retention rates of untenured teachers in 

all non-RPS districts in Illinois. Combining these results into a triple difference shows a smaller 

decline in retention of untenured teachers in RPS of 5.9 percentage points. Even with this triple-

difference result, there could be concerns that the results are being driven by the largest Illinois 

district, Chicago. The next difference shows that the results do not change when Chicago is 

removed from the sample. Lastly, one could be concerned that the triple difference with all the 

Illinois districts includes many districts that are not similar to RPS. Thus, there could be bias in 

the triple difference results. To test this, I also include a synthetic control of RPS. The synthetic 

control uses an optimal weighting method to create a control district that best matches RPS one 

numerous dimensions. While the group differences of the synthetic control are vastly different 

from those that use all Illinois districts, the final triple difference is pretty similar to the other 

triple-difference results.6 With this in mind, I proceed using the triple difference with all districts 

as my main results and use the other identification strategies as robustness checks. 

                                                 
6 The composition of weights used in the synthetic control is shown in Appendix Table A6. 
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 Table 3 shows the results of the empirical tests of conceptual Predictions 1 and 2. In 

columns (1), (3), and (5) the coefficient on the interaction term between the untenured teacher 

dummy and the year of the restructuring is negative, but only statistically significant at the 10 

percent level. This evidence upholds Prediction 1. The coefficients are quite similar across 

models and imply that untenured teachers in the Rockford Public School district (RPS) are 

between 4 and 6 percentage point less likely to be return to their same school in the year of the 

layoffs relative to the comparison groups. 

 Columns (2), (4), and (6) of Table 3 uphold Prediction 2. In the year of the restructuring, 

first-year teachers are not retained at a statistically differential rate than in other years. However, 

the more experienced untenured teachers are rehired at a lower rate in the year of the 

restructuring. In particular, third-year teachers in RPS were 16 to 19 percentage points less likely 

to be retained in the year of the layoffs relative to the comparison groups. Fourth-year teachers 

were between 11 and 12 percentage points less likely to be retained in the year of the layoffs. 

Note that the inclusion of district fixed effects has almost no impact on the results when 

compared to the OLS without district fixed effects. As such, I proceed using only the OLS 

without district fixed effects and logit estimation techniques. 

 Continuing the analysis of teacher outcomes, Table 4 shows the multinomial logit 

estimation of the effect of the layoffs on probability of an untenured teacher being retained at the 

same school, leaving the district, and switching schools. The results for teacher retention are 

similar to those found in Table 3 with a 4 percentage point decline in probability of retention. 

One can interpret the multinomial logit results as the decline in retention due to the policy is split 

approximately 40 percent to teachers leaving the district and 60 percent to teachers switching 
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schools within the district. This means the layoffs led to some reshuffling of teachers, but also a 

group of teachers leaving the district.7 

 

Characteristics of Teachers Retained 

 Jacob and Lefgren (2008) show that principals can identify the highest value-added 

(VAM) teachers; my research analyzes whether principals actually retain the highest value-added 

teachers using data only from RPS. The thought that teacher retention would match with VAM 

sorting is discussed in Prediction 3.8 Table 5 Panel A shows a negative effect of untenured 

teacher VAM in the year of the restructuring on the probability of an untenured teacher being 

retained, but only the single-lagged VAMs are statistically different from zero. The interpretation 

of the single-lagged VAM OLS results suggest a one standard deviation increase in an untenured 

teacher's math VAM score is associated with a 20 percentage point decline in probability of 

retention. However, the less biased (but also less precise) twice-lagged VAMs show smaller 

negative effects that are not statistically different from zero.9 One hypothesis for this negative 

relationship is that high-value-added teachers may self-select out of the district in response to the 

layoffs. Table 5 Panel B shows that teachers with higher VAM scores have a higher probability 

of leaving the district in the year of the layoffs. 

 

Impact of Layoffs on Student Test Scores 

                                                 
7 In Appendix Table A3, I split the effect by years of experience. This table shows the effect is again split between 
teachers leaving the district and teachers switching schools. This is especially true for the third- and fourth-year 
teachers. 
8 Appendix Figure A3 shows the distribution of value-added scores in RPS and that the majority of VAM scores in 
the RPS fall in between -0.5 and 0.5. Further, the standard deviation for either reading or math VAM is 
approximately 0.12. So, instead of analyzing a one unit increase in teacher VAM, I standardize VAM scores and 
present the results from a one standard deviation increase in teacher VAM 
9 An additional analysis could look at how the VAM affects retention probability when untenured teachers are 
separated by years of experience, but this analysis is not feasible with my dataset due to small sample size and 
imprecision. 
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 The final main area of analysis is whether laying off all untenured teachers and allowing 

principals autonomy over rehiring decisions actually increased student test scores.10 However, 

there are two main sources of endogeneity to consider before looking at student test score results: 

first, principals may have selectively removed the lower-quality teachers – although this was not 

supported with the earlier empirical results – and second, student tracking. If principals actively 

select teachers based on quality, then any analysis of student performance that uses individual 

teachers' retention decisions will show lower performance. Similarly, if students are put into 

different tracks based on their ability, teachers may leave if they teach a lower track of students 

(Feng, 2010). Thus, teacher-level analysis of student performance would estimate both the effect 

of the policy as well as the effect of the selection of teachers or student track. To control for this 

endogeneity, I focus on results that use school-level variation to identify individual student 

performance changes related to the policy. With this strategy, I can also account for the schools 

that used the restructuring most aggressively. Additionally, the student tracking endogeneity 

would be accounted for as long as the tracking remains consistent for each school over time. I 

first calculate the percent of teachers within a school that were untenured in the year of the 

layoffs. I then look at how percentage of teachers subject to the layoffs affects school test 

performance.  

 Table 6 shows evidence that for schools with more teachers affected by the restructuring, 

student math performance declined in the years following the restructuring. In column [3] of the 

table, the coefficient for percent of untenured teachers in 2010's effect in the period two years 

after the layoffs can be interpreted as a 10 percentage point increase in untenured teachers in the 

                                                 
10 An additional question could be on how principals filled the open positions of the non-retained teachers. 
Appendix Table A5 shows the summary statistics for the teachers that left the Rockford Public School District 
(RPS) in 2010 and compares it to all teachers in new schools in 2011 and all teachers new to RPS in 2011.  Across 
most dimensions, there is no difference in the means. However, looking at the reading and math VAM averages, the 
new teachers tend to be lower value-added teachers than those that left RPS in 2010.  
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year of the layoffs is expected to lower student performance in math at the school by 0.036 

standard deviations. This suggests that the negative effect from destruction of human capital, the 

influx of new teachers, and/or teacher sorting that opposes VAM sorting drives the effect of the 

policy on student performance.11 

 Another important aspect is how students of schools that used the restructuring more 

aggressively performed – or the effect on the treated. Note that there is endogeneity in this 

analysis. Specifically, lower-performing schools are more likely to use the policy to restaff their 

schools. While the results show how schools with higher turnover in the year of the layoffs 

performed in the following years, this could be simply due to selection of which schools chose to 

use the policy and not the effect of laying off a teacher. One method that can be used to control 

for this endogeneity is instrumental variables (IV). In my IV approach, I use the percent of 

untenured teachers within a school as an instrument for the percent of teachers leaving a school. 

Table 7 shows that when this IV strategy is estimated the estimates are negative and have a 

larger magnitude than the intent to treat estimates of Table 6. A 10 percent increase in teachers 

leaving a school in the year of the layoffs is associated with a 0.0923 standard deviations decline 

on the standardized math exam two years after the policy. This implies that the schools that used 

the layoff policy more aggressively saw larger declines in student performance. 

 The negative impact on student performance of the policy highlights the potential 

downfalls of RPS implementing the layoffs policy. Student test performance in schools that were 

more affected by the policy declined in the years following. Additionally, the schools that used 

the policy more aggressively saw even larger declines in student performance. While simulations 

show that layoffs of teachers can improve student performance when lower value added teachers 

are removed (Hanushek, 2009; Goldhaber, 2011) and some analysis of policies that give 

                                                 
11 Appendix Table A4 shows negative effects to students' ACT scores in RPS compared to other Illinois districts. 
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principals more autonomy have suggested positive effects on student performance (Jacob, 2011), 

these results highlight the potential danger of enacting a policy that gives principals autonomy 

without a criteria over which teachers should be retained.  

 

Synthetic Control Model Robustness Check 

 One could argue that using all the districts in Illinois for my third difference would lead 

to inaccurate results because the comparison group imperfectly mirrors the Rockford Public 

School district (RPS) in the periods leading up to the layoffs. Figure 2 supports this argument by 

showing that in the year before the layoffs, there was a larger increase in young tenured retention 

rates in RPS than all other Illinois districts for the first time in my data set. Thus, the results 

could be biased due to an incorrect comparison group. One method to correct for this is to use a 

synthetic control district for the third difference. I use the synthetic control results as a robustness 

check for the main results. 

 Figure 3 shows the comparison between the actual RPS and the synthetic control RPS in 

respect to the number of untenured teachers retained in the same school each year. In the periods 

before the layoffs, 2007 through 2009, the actual and synthetic RPS are quite similar. However, 

there is a deviation in the year of the layoffs, 2010. In particular, while the synthetic RPS 

remains at the same retention level in 2010, the actual RPS's retention rate severely declined. 

This decline highlights the impact of the policy on untenured teacher retention rates. Appendix 

Table A6 lists the composition of districts that make up the synthetic RPS.  

 Table 8 shows the comparison of results from using the triple difference with all districts 

(my main results) and the triple difference that uses weights based on the synthetic control 

approach. When the synthetic control approach is used, the effect size is in the same direction 
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and qualitatively the same, going from a 5.75 percentage point decline in probability of retention 

to an 8.38 percentage point decline. This suggests that the main results may underestimate the 

impacts of the policy. 

 

Additional Placebo and Robustness Tests 

  One concern with the triple-difference identification strategy is that the differences could 

be picking up changes in the underlining trends that are not due to the restructuring policy. For 

example, the city of Rockford was affected by the Great Recession more than other Illinois cities 

(Lucci, 2014). In order to address these concerns, I perform multiple placebo and validity tests.  

 The first robustness check analyzes whether the results change when the identification 

strategy changes. In particular, with the triple-difference strategy there may be two concerns with 

the comparison group. First, there is potential for the non-RPS districts in Illinois to have enacted 

somewhat similar policies. This would lead to underreported effects. A second concern is that the 

young tenured teachers' retention rate trends could also be affected in the 2010. To address the 

first concern, I redo the analysis by dropping all districts besides the RPS. Then to address the 

second concern, I bring back all the Illinois districts, but drop all tenured teachers from the 

analysis. Thus, I have two difference-in-difference (diff-in-diff) identification strategies to use as 

robustness checks. Table 9 shows that when the diff-in-diff identification strategies are 

implemented, the results are consistent. The coefficient for the RPS-only diff-in-diff is larger and 

now statistically significant at the 1 percent level. The coefficient for the diff-in-diff that uses 

only untenured teachers is similar to the triple-difference results in magnitude. Additionally, the 

estimated coefficients from each of these diff-in-diff identification strategies are very similar to 
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the synthetic control results. Therefore, neither of the two concerns about the identification 

strategy appears to have a significant effect on the results. 

 An additional placebo test looks at the effect of the policy in the year before the policy 

took place. The traditional placebo test would drop the treatment year, 2010, and use the 

preceding year as the treatment period. However, in 2009, there was a statewide increase in 

teacher retention (see Figure 2). The increase in retention is more apparent in the young tenured 

teachers than the untenured teachers. One could speculate that the increase in retention in 2009 is 

because of the Great Recession. During the Great Recession, there were fewer job openings than 

in other years. Thus, teachers may have chosen to stay at their school because of a lack of outside 

option. So, in addition to using 2009 as a placebo, I also use the same approach with 2008 as the 

placebo. Table 10 shows the results of this placebo test. In this placebo test, all of the coefficients 

for untenured teachers in 2008 are not statistically different from zero and only the difference-in-

difference estimation that drops young tenured teachers is statistically significant for 2009. This 

suggests that my main results are not being driven by an existing pre-trend. 

  Another method to check the parallel trend assumption is to use an event study. Table 11 

shows the results from the event study. In particular, there are no statistically significant 

coefficients in the years prior to 2010. This suggests that there is no pre-trend effect. However, in 

the year following the layoffs, 2011, there is a large negative effect on probability of retention. 

This suggests that there is either an on-going effect from the layoffs or there is some other 

impact to teacher retention rates in 2011. 

 The next test analyzes the effect of a placebo layoff on student test scores. In a similar 

method to the previous placebo test, I drop all the years after and including the year of the 

layoffs. I then calculate the percent of untenured teachers and percent of untenured teachers that 
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were not retained in 2008 instead of 2010. Table 12 shows how the percent of untenured teachers 

in 2008 affects student performance in 2008 and 2009. The majority of coefficients are not 

statistically different from zero. However, there is a statistically significant negative impact to 

reading test scores the year following the layoffs. While this is a little disconcerting and could 

mean that there is an existing pre-trend for student reading performance, my main results show 

an impact only on math results.  

 The final test for validity looks at whether the policy impacted the characteristics of 

students at the schools. In particular, one should be concerned that after the policy was 

announced, there may be self selection of students leaving the public schools that were most 

affected by the policy. One example of this is if a parent is displeased with the layoffs, she may 

move her child to either a private school in or near the city of Rockford or a neighboring public 

school district. The primary concern with this self-selection bias is if the highest-performing 

students self select out of the schools most affected by the policy, then the main student 

performance results would be capturing the change in demographics instead of the effect of 

teacher turnover due to the layoffs. However, Table 13 shows that there is no statistically 

significant effect of percent of untenured teachers in the year of the layoffs on percent of students 

that are male, black, Hispanic, economically disadvantaged, or test performance in the years 

following the layoffs. This suggests that the main results are not being driven by self selection of 

students out of the schools most affected by the layoffs.  

 

Conclusions 

 This research looks at a natural experiment caused by a unique local policy of 

restructuring a school district by laying off all untenured teachers. I address three questions 
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important to the literature on education: When given more autonomy and reduced transaction 

costs, is there a change in untenured teacher retention levels? Do teacher retention rates match 

with teacher performance measurements? And do student test scores increase due to the policy?  

 A conceptual framework based on Bayesian employer learning and teacher choice 

predicts that principals will retain fewer untenured teachers in the year of the restructuring. The 

conceptual framework is extended to show that the principals' retention rates will be inversely 

related to the untenured teacher's experience level. The empirical analysis supports both of these 

predictions. In regards to how principals decide which teachers to retain, I find some evidence 

that teacher retention is inversely related to their value-added score and teachers with higher 

VAM left the district at a higher rate in the year of the layoffs. 

 The final focus of this study analyzes the impact of the layoffs on student test scores. I 

find that students at the schools most affected by the policy tended to perform at lower levels in 

the years following the policy. However, this lower performance is less clear when I focus on 

schools that utilized the policy more (i.e., schools that retained fewer of their untenured 

teachers). A school with 10 percentage points fewer untenured teachers retained saw student test 

performance decline as much as 0.036 standard deviations in math. Even larger negative effects 

of the layoffs on student performance are found when an instrumental variables approach with 

student fixed effects is taken. So, while simulations have shown that teacher layoffs can improve 

student performance if the lowest VAM teachers are removed (Hanushek, 2009, and Goldhaber, 

2011) and other real-world studies have generally supported this (Jacob, 2011), these results 

suggest that student performance may actually be harmed by such policies if lower VAM 

teachers are retained. The main point policy makers should take away from this is that gains in 

student performance from increases in principal autonomy through mass teacher layoffs can 
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depend on how the policy is implemented. My results show that a mass layoff of untenured 

teachers followed by giving principals autonomy over rehire decisions, without giving the 

principals a clear criteria for retaining teachers, leads to lower student performance. 
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Figure 2 - Trends in Teacher Retention Rates 
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Figure 3 - Rockford Public School District (RPS) versus Synthetic RPS 
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Table 1 - Teacher Mobility in the Rockford Public School District and All Other Illinois Districts 

  Rockford Rest of Illinois 

Experience Level Experience Level 

Young Tenured Untenured Young Tenured Untenured 

Initial Retain Switch Leave Initial Retain Switch Leave Initial Retain Switch Leave Initial Retain Switch Leave 

2006-2007 Number of Teachers 517 417 69 31 542 376 95 71 41552 35726 3341 2485 47003 36943 6017 4043 

2007-2008 Percent (%)   80.66 13.35 6.00   69.37 17.53 13.10   85.98 8.04 5.98   78.60 12.80 8.60 

2007-2008 Number of Teachers 502 424 63 15 656 451 143 62 43251 37562 3264 2425 49881 38696 6139 5046 

2008-2009 Percent (%)   84.46 12.55 2.99   68.75 21.80 9.45   86.85 7.55 5.61   77.58 12.31 10.12 

2008-2009 Number of Teachers 480 436 26 18 672 506 95 71 44115 39724 2550 1841 50796 40725 5360 4711 

2009-2010 Percent (%)   90.83 5.42 3.75   75.30 14.14 10.57   90.05 5.78 4.17   80.17 10.55 9.27 

2009-2010 Number of Teachers 553 483 51 19 555 355 121 79 46878 41167 3808 1903 46487 34884 6311 5292 

2010-2011 Percent (%)   87.34 9.22 3.44   63.96 21.80 14.23   87.82 8.12 4.06   75.04 13.58 11.38 
Notes: The first listed year refers to the fiscal year used to calculate the initial number of teachers. The second listed year refers to the fiscal year that we observe whether a 
teacher returns to his/her same position or not. The highlighted rows indicate the year of the mass teacher layoffs. The calculation for the retention variable is if a teacher was 
ever seen returning to the same school. 
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Table 2 - Teacher Retention Rates 

Pre-2010 Mean 2010 Mean Difference Diff-in-Diff Triple Difference 

RPS Untenured 0.7016 0.6005 -0.1011 

  (0.0351) 

Young Tenured 0.8506 0.8523 0.0017 -0.1028 

  (0.0289)    (0.0329) 

Other Illinois Districts Untenured 0.7953 0.7652 -0.0301 

  (0.0040) 

Young Tenured 0.8809 0.8947 0.0137 -0.0438 -0.0590 

  (0.0041)    (0.0047)             (0.0331) 

Other Illinois Districts - No Chicago Untenured 0.8246 0.7838 -0.0408 

  (0.0040) 

Young Tenured 0.9156 0.9167 0.0010 -0.0418 -0.0610 

  (0.0025)    (0.0041)             (0.0328) 

Synthetic Control Untenured 0.5840 0.6355 0.0515 

[0.0084] 

Young Tenured 0.7265 0.7937 0.0672 -0.0157 -0.0871 

[0.0063] [0.0105] [0.0372] 

Notes: School-clustered standard errors are reported in parentheses. Teacher-clustered standard errors reported in brackets. 
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Table 3 - Impact of Layoffs on Untenured Teacher Retention Probability 

  Dependent Variable: Dummy for Teacher Returning to Same School 
OLS   Logit   OLS w/ District FE 

Untenured Teacher in RPS in 2010 -0.0575*   -0.0406* -0.0614* 
(0.0330) (0.0247) (0.0330) 

Untenured Teacher in RPS -0.0648*** -0.0319** -0.0544*** 
(0.0174) (0.0161) (0.0173) 

First-Year Teacher in RPS in 2010 0.0202 0.00938 0.0156 
(0.0690) (0.0353) (0.0103) 

Second-Year Teacher in RPS in 2010 -0.0151 -0.00538 -0.0276** 
(0.0698) (0.0369) (0.0114) 

Third-Year Teacher in RPS in 2010 -0.189*** -0.158*** -0.179*** 
(0.0522) (0.0512) (0.00859) 

Fourth-Year Teacher in RPS in 2010 -0.113** -0.122* -0.111*** 
(0.0511) (0.0658) (0.00869) 

First-Year Teacher in RPS -0.163*** -0.0951*** -0.141*** 
(0.0347) (0.0298) (0.0167) 

Second-Year Teacher in RPS -0.0827*** -0.0486** -0.0665*** 
(0.0256) (0.0239) (0.00828) 

Third-Year Teacher in RPS -0.0173 -0.000746 -0.0177* 
(0.0252) (0.0188) (0.0107) 

Fourth-Year Teacher in RPS 0.0334 0.0392 0.0332*** 
(0.0275) (0.0246) (0.00413) 

Year Fixed Effects Yes Yes   Yes Yes   Yes Yes 
District Fixed Effects No No No No Yes Yes 
Main Effects Included Yes Yes Yes Yes Yes Yes 
Total Number of Observations 268,279 268,279 268,279 268,279 268,279 268,279 
Number of Teachers 100,446 100,446 100,446 100,446 100,446 100,446 
Number of Untenured Teachers 68,742 68,742   68,742 68,742   68,742 68,742 
Notes: School-clustered standard errors are in parentheses. Marginal effects for Logit regressions are reported. ***, **, and * 
indicate statistical significance at the 1%, 5%, and 10% level. 
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Table 4 - Multinomial Logit Estimation of Teacher Outcomes 

Teacher Outcome 

Same School Left District Switched Schools 

Untenured RPS Teacher in 2010 -0.0388** 0.0165 0.0222* 

(0.0170) (0.0124)  (0.0114) 

Untenured RPS Teacher -0.0358** 0.0236** 0.0121 

(0.0142) (0.0118) (0.0094) 

Year Fixed Effects Yes 

Total Number of Observations 268,279 

Number of Teachers 100,446 

Number of Untenured Teachers 68,742 
Notes: School-clustered standard errors are in parentheses. In the main regression, 
Same Position is the omitted category and then is backed out from the results. ***, 
**, and * indicate statistical significance at the 1%, 5%, and 10% level. 
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Table 5 - VAM and Teacher Outcomes 
Panel A: Dependent Variable: Dummy for Teacher Returning to Same School 

OLS  Logit 
 Standardized One-Year 

VAM 
Standardized Two-Year 

VAM 
 Standardized One-Year 

VAM 
Standardized Two-Year 

VAM 
 Reading Math Reading Math  Reading Math Reading Math 
Untenured Teacher 0.0925* 0.0405 0.0155 -0.0150 0.110** 0.0706 0.0205 0.0566 
 (0.0471) (0.0343) (0.0407) (0.0373) (0.0502) (0.0464) (0.138) (0.124) 
Untenured Teacher in 
2010 -0.240*** -0.200*** -0.0918 -0.0603 -0.252*** -0.165** -0.0285 -0.0521 
 (0.0877) (0.0595) (0.0900) (0.0680) (0.0896) (0.0762) (0.158) (0.138) 

Panel B: Dependent Variable: Dummy for Teacher Leaving the District 
Untenured Teacher 0.000364 0.00322 -0.0205 0.000257 0.0524 -0.00372 -0.496*** 0.00107*** 
 (0.0140) (0.00716) (0.0178) (0.00191) (0.0681) (0.0429) (0.0938) (0.000209) 
Untenured Teacher in 
2010 0.117** 0.101*** 0.0631 0.0613** 0.0280 0.0496 0.495*** 0.00657 
 (0.0502) (0.0287) (0.0593) (0.0290) (0.0751) (0.0528) (0.101) (0.0357) 

Year Fixed Effects Yes Yes Yes Yes   Yes Yes Yes Yes 
Dummy Control 
Variables for Teacher 
Experience 

Yes Yes Yes Yes  Yes Yes Yes Yes 

Controls for Main 
Effects 

Yes Yes Yes Yes  Yes Yes Yes Yes 

          Total Number of 
Observations 

600 600 338 338  600 600 338 338 

Number of Teachers 302 302 208 208  302 302 208 208 
Number of Untenured 
Teachers 

194 194 136 136   194 194 136 136 

Notes: School-clustered standard errors are in parentheses. Teacher observable variables are included in the regressions but not 
reported. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level. 
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Table 6 - Impact of Layoffs on Student Test Scores - Intent to Treat 

 Dependent Variable: 
Reading Z-Score 

  Dependent Variable: 
Math Z-Score 

Percent of Teachers Untenured in 
2010*Year After Layoffs -0.000601 -0.00191 -0.000762 0.00115 

(0.00118) (0.00153) (0.00118) (0.00124) 
Percent of Teachers Untenured in 
2010*2 Years After Layoffs 0.000756 -1.59e-06 -0.00363** -0.00166* 

(0.00228) (0.00245) (0.00174) (0.000902) 
Year Fixed Effects Yes Yes   Yes Yes 

School Fixed Effects Yes Yes  Yes Yes 

Teacher Fixed Effects Yes Yes  Yes Yes 

Control for Main Effects Yes Yes  Yes Yes 

Student Fixed Effects Yes No  Yes No 

Lag of Student Test Score No Yes  No Yes 

      

Total Number of Observations 35,324 35,324  35,344 35,344 

Number of Individual Students 16,327 16,327   16,381 16,381 

Notes: School-clustered standard errors are in parentheses. ***, **, and * indicate statistical 
significance at the 1%, 5%, and 10% level. 
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Table 7 - Impact of Layoffs on Student Test Scores - Instrumental Variable 

Panel A: First-Stage 
Dependent Variable: Percent of Teachers Leaving the 

School in 2010 
Percent of Teachers Untenured in 
2010 0.396*** 0.377*** 0.396*** 0.377*** 

(0.00510) (0.00581) (0.00510) (0.00579) 

Panel B: Second-Stage 
Dependent Variable: 

Reading Z-Score 
Dependent Variable: Math 

Z-Score 
Percent of Untenured Teachers 
Leaving the School in 2010*Year 
After Layoffs -0.00235 -0.00244 -0.00441** 0.00338* 

(0.00216) (0.00220) (0.00173) (0.00185) 
Percent of Untenured Teachers 
Leaving the School in 2010*2 
Years After Layoffs -0.00311 -0.00184 -0.00923*** -0.00261* 

(0.00250) (0.00183) (0.00199) (0.00154) 

Year Fixed Effects Yes Yes   Yes Yes 

School Fixed Effects Yes Yes Yes Yes 

Control for Main Effects Yes Yes Yes Yes 

Student Fixed Effects Yes No Yes No 

Lag of Student Test Score No Yes No Yes 

Total Number of Observations 29,190 29,190 29,277 29,277 

Number of Individual Students 10,193 10,193   10,222 10,222 
Notes: Student-clustered standard errors are in parentheses. ***, **, and * indicate statistical 
significance at the 1%, 5%, and 10% level. 
  



48 
 

Table 8 - Impact of Layoffs on Untenured Teacher Retention - Synthetic Control 

  Dependent Variable: Dummy for Teacher Returning to 
Same School 

 OLS Triple Difference Synthetic Control 

Untenured Teacher in RPS in 2010 -0.0575*   -0.0838** 

(0.0330) (0.0372) 

Untenured Teacher in RPS -0.0648*** -0.00981 

(0.0174) (0.0188) 

First-Year Teacher in RPS in 2010 0.0202 -0.132* 

(0.0690) (0.0728) 

Second-Year Teacher in RPS in 2010 -0.0151 -0.0419 

(0.0698) (0.0701) 

Third-Year Teacher in RPS in 2010 -0.189*** -0.213*** 

(0.0522) (0.0573) 

Fourth-Year Teacher in RPS in 2010 -0.113** -0.0770 

(0.0511) (0.0565) 

First-Year Teacher in RPS -0.163*** 0.0569* 

(0.0347) (0.0313) 

Second-Year Teacher in RPS -0.0827*** -0.0104 

(0.0256) (0.0264) 

Third-Year Teacher in RPS -0.0173 0.0366 

(0.0252) (0.0271) 

Fourth-Year Teacher in RPS 0.0334 0.0471* 

(0.0275) (0.0270) 

Year Fixed Effects Yes Yes   Yes Yes 

Total Number of Observations 268,279 268,279  118,536 118,536 

Number of Teachers 100,446 100,446  62,875 62,875 

Number of Untenured Teachers 68,742 68,742   32,511 32,511 

Notes: For Synthetic control, teacher-clustered standard errors are in parentheses. For main 
results, school-clustered standard errors are in parentheses. ***, **, and * indicate statistical 
significance at the 1%, 5%, and 10% level. 
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Table 9 - Robustness of Results to Different Identification Strategies 

  Dependent Variable: Dummy for Teacher Returning to Same School 

Main Results   Diff-in-Diff - Only RPS   
Diff-in-Diff - No Tenured 

Teachers 
Untenured Teacher in RPS in 2010 -0.0575*   -0.0961***   -0.0711** 

(0.0330) (0.0323) (0.0349) 
First-Year Teacher in RPS in 2010 0.0202 -0.0341 0.00993 

(0.0690) (0.0678) (0.0667) 
Second-Year Teacher in RPS in 2010 -0.0151 -0.0899 -0.0259 

(0.0698) (0.0702) (0.0614) 
Third-Year Teacher in RPS in 2010 -0.189*** -0.211*** -0.201*** 

(0.0522) (0.0481) (0.0545) 
Fourth-Year Teacher in RPS in 2010 -0.113** -0.135** -0.127** 

(0.0511) (0.0524) (0.0588) 

Year Fixed Effects Yes Yes   Yes Yes   Yes Yes 
District Fixed Effects No No No No No No 
Main Effects Included Yes Yes Yes Yes Yes Yes 
Total Number of Observations 268,278 268,278 3,072 3,072 148,704 148,704 
Number of Teachers 100,446 100,446 1,293 1,293 68,742 68,742 
Number of Untenured Teachers 68,742 68,742   873 873   68,742 68,742 
Notes: School-clustered standard errors are in parentheses. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% 
level. 
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Table  10 - Impact of Placebo Layoffs on Untenured Teacher Retention 

  Dependent Variable: Dummy for Teacher Returning to Same School 
Triple Difference OLS   Diff-in-Diff - Only RPS   Diff-in-Diff - No Tenured Teachers 

Untenured Teacher in RPS in 2009 0.0243   0.00486 0.0811** 
(0.0395) (0.0396) (0.0376) 

Untenured Teacher in RPS in 2008 
 

0.0350 
 

-0.0454 
 

-0.00262 

 
(0.0394) 

 
(0.0447) 

 
(0.0559) 

Untenured Teacher in RPS -0.0779*** -0.0607* -0.156*** -0.133*** -0.122*** -0.121*** 
(0.0237) (0.0321) (0.0229) (0.0308) (0.0328) (0.0388) 

Year Fixed Effects Yes Yes   Yes Yes   Yes Yes 
District Fixed Effects No No No No No No 
Main Effects Included Yes Yes Yes Yes Yes Yes 
Total Number of Observations 201,646 133,308 2,345 1,592 113,512 74,703 
Number of Teachers 91,548 79,470 1,406 1,094 60,275 48,925 
Number of Untenured Teachers 60,275 48,925   787 686   60,275 48,925 
Notes: School-clustered standard errors are in parentheses. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% 
level. 
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Table 11 - Impact of Layoffs on Untenured Teacher Retention - Event Study 

  Dependent Variable: Dummy for Teacher Returning to 
Same School 

 OLS   Logit 

Untenured Teacher in RPS in 2008 -0.0538 -0.00575 
 (0.0453) (0.0372) 
Untenured Teacher in RPS in 2009 -0.0211 0.0362 
 (0.0426) (0.0257) 
Untenured Teacher in RPS in 2010 -0.0870** -0.0318 
 (0.0406) (0.0324) 
Untenured Teacher in RPS in 2011 -0.157*** -0.140*** 
 (0.0451) (0.0477) 
 

Year Fixed Effects Yes   Yes 

Total Number of Observations 328,402  328,402 

Number of Individual Teachers 177,110  177,110 

Number of Untenured Teachers 74,523   74,523 

Notes: Teacher-clustered standard errors are in parentheses. Marginal effects for Logit 
regressions are reported. ***, **, and * indicate statistical significance at the 1%, 5%, and 
10% level. 
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Table 12 - Impact of Placebo Layoffs on Student Test Scores 

Reading Z-Score Math Z-Score 

Percent of Teachers Untenured in 2008 -0.00240 0.00384 

(0.00157) (0.00263) 

Percent of Teachers Untenured in 2008*One Year After -0.00363** 0.00344 

  (0.00165) (0.00329) 

Year Fixed Effects Yes Yes 

School Fixed Effects Yes Yes 

Student Fixed Effects Yes Yes 

Total Number of Observations 12,766 12,801 

Number of Individual Students 8,775 8,805 
Notes: School-clustered standard errors are in parentheses. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% 
level. 
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Table 13 - Impact of Layoffs on Student Observables 

 

Dependent 
Variable: 

Percent of Male 
Students 

Dependent 
Variable: 
Percent of Black 
Students 

Dependent 
Variable: Percent 
of Hispanic 
Students 

Dependent 
Variable: Percent 
of Low Income 
Students 

Dependent 
Variable: Average 
Lagged Reading 
Z-Score 

Dependent 
Variable: Average 
Lagged Math Z-
Score 

Percent of Untenured 4.17e-06 0.000324 0.00108 0.00260*** 0.0154 0.0191 
(0.000311) (0.000794) (0.000704) (0.000928) (0.0115) (0.0125) 

Percent of Untenured 
Teachers in 
2010*Year of the 
Layoffs -0.000104 0.000494 -0.000387 -0.00136** -0.00652 -0.00842 

(0.000288) (0.000510) (0.000458) (0.000524) (0.0104) (0.0115) 
Percent of Untenured 
Teachers in 
2010*Year After 
Layoffs -6.72e-05 -6.80e-05 -0.000515 -0.000663 -0.00657 -0.00345 

(0.000340) (0.000731) (0.000548) (0.000776) (0.0230) (0.0190) 
Percent of Untenured 
Teachers in 2010*2 
Years After Layoffs 0.000202 -1.41e-05 -0.000190 -0.00158 -0.0121 0.00505 
  (0.000410) (0.000911) (0.000763) (0.00118) (0.0213) (0.0188) 
Year Fixed Effects Yes Yes Yes Yes Yes Yes 
School Fixed Effects Yes Yes Yes Yes Yes Yes 

       Total Number of 
Observations 243 243 243 243 181 181 
Number of Individual 
Schools 47 47 47 47 40 40 
Notes: School-clustered standard errors are in parentheses. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level. 
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Appendix 

 

Figure A1 - Trends in Teachers Switching Schools 
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Figure A2 - Trends in Teachers Leaving the District 
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Figure A3 - Distributions of Teacher VAM Scores in Rockford Public School District 
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Table A1 - Average RPS Teacher Value-Added (VAM) Scores Over Time 

 Reading Math 

Single-Lag VAM Double-Lag VAM Single-Lag VAM Double-Lag VAM 

2007-2008 -0.1680 - -0.0786 - 

2008-2009 -0.1808 -0.3569 -0.0979 -0.6404 

2009-2010 -0.1831 -0.3723 -0.0936 -0.6497 

2010-2011 -0.2332 -0.4050 -0.1167 -0.6577 

2011-2012 -0.2293 -0.4009 -0.1205 -0.6666 
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Table A2 - Effect of First-Year Superintendant on Untenured Teachers Retention 
Probability 

  Dependent Variable: Dummy for Teacher 
Returning to Same School 

OLS   Logit 

First Year Superintendant -0.0100* 
 

-0.00995* 

(0.00535) 
 

(0.00521) 

Year Fixed Effects Yes   Yes 

Total Number of Observations 125,843 125,843 

Number of Untenured Teachers 55,123 55,123 
Notes: Teacher-clustered standard errors are in parentheses. Marginal effects for Logit 
regressions are reported. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% 
level. 
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Table A3 - Multinomial Logit Estimation of Teacher Outcomes - Experience 
Heterogeneity 

Teacher Outcome 

Same School Left District Switched Schools 

First-Year Teacher in RPS in 
2010 0.0055 0.0103 -0.0159 

   (0.0361) (0.0236) (0.0250) 

Second-Year Teacher in RPS in 
2010 -0.0056 -0.0042 0.0098 

   (0.0379) (0.0271) (0.0258) 

Third-Year Teacher in RPS in 
2010 -0.1255*** 0.0643*** 0.0612*** 

   (0.0311) (0.0230) (0.0207) 

Fourth-Year Teacher in RPS in 
2010 -0.0969** 0.0434 0.0535** 

   (0.0421) (0.0361) (0.0259) 

First-Year Teacher in RPS -0.0861*** 0.0494*** 0.0367*** 

   (0.0189) (0.0146) (0.0123) 

Second-Year Teacher in RPS -0.0517*** 0.0409*** 0.0108 

   (0.0181) (0.0144) (0.0122) 

Third-Year Teacher in RPS -0.0058 -0.0004 0.0062 

   (0.0217) (0.0178)  (0.0145) 

Fourth-Year Teacher in RPS 0.0462 -0.0347 -0.0115 

(0.0301) (0.0264) (0.0190) 

Year Fixed Effects Yes 

Total Number of Observations 268,279 

Number of Teachers 100,446 

Number of Untenured Teachers 68,742 
Notes: School-clustered standard errors are in parentheses. In the main regression, 
Same School is the omitted category and then is backed out from the results. ***, **, 
and * indicate statistical significance at the 1%, 5%, and 10% level. 
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Table A4 - Impact of Layoff Announcement on Student ACT Test Scores 

 Dependent Variable: Average District-Level ACT Score 

 Composite   English   Math   Science   Reading 

RPS in 2010 
or later -0.155 -0.154 -0.239** 0.107 -0.243** 

(0.100) (0.137) (0.0982) (0.0996) (0.109) 

RPS in 2010  -0.345***   -0.283**   -0.446***   -0.0216   -0.355*** 

  (0.0962)   (0.132)   (0.0940)   (0.101)   (0.110) 

RPS in 2011 -0.0352 0.00981 -0.112 0.111 -0.140 
 (0.117) (0.159) (0.116) (0.116) (0.132) 

RPS in 2012 -0.0819 -0.188 -0.155 0.233* -0.233* 

(0.125) (0.169) (0.119) (0.123) (0.139) 
District Fixed 
Effects 

Yes Yes   Yes Yes   Yes Yes   Yes Yes   Yes Yes 

Control for 
Main Effects 

Yes Yes  Yes Yes  Yes Yes  Yes Yes  Yes Yes 

Year Fixed 
Effects 

Yes Yes  Yes Yes  Yes Yes  Yes Yes  Yes Yes 

District-level 
Student 
Observables 

Yes Yes  Yes Yes  Yes Yes  Yes Yes  Yes Yes 

District-level 
Teacher 
Observables 

Yes Yes  Yes Yes  Yes Yes  Yes Yes  Yes Yes 

               

Total Number 
of 
Observations 

2,492 2,492  2,492 2,492  2,492 2,492  2,492 2,492  2,492 2,492 

Number of 
Individual 
Students 

471 471   471 471   471 471   471 471   471 471 

Notes: District-clustered standard errors are in parentheses. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level. 
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Table A5 - Summary Statistics of Leaving Teachers in the Year of the Layoffs and New 
Hires the Following Year. 

Untenured Leavers in 
2010 

 New School in 
2011 

 New to RPS in 
2011 

N=80  N=296  N=142 
Salary $43,536.18 $43,916.86 $41,656.63 

District Experience 2.34 1.89 1.00 

Total Experience 6.55 4.24 3.43 

Female 0.71 0.76 0.73 

White 0.83 0.82 0.84 

Black 0.10 0.06 0.04 

Hispanic 0.05 0.08 0.09 

Have Advanced 
Degree 

0.41 0.45 0.42 

Selective 
Baccalaureate College 

0.04 0.03 0.04 

Reading Value-
Added† 

-0.18 -0.28 -0.32 

Math Value-Added† -0.10 -0.12 -0.14 
† The sample sizes for the subsets of teachers with value-added scores are Leavers = 17, New School = 
44, and New to RPS = 18. 
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Table A6 - Composition of RPS Synthetic Control 

District Percent 

Byron 25.60% 

City of Chicago 20.80% 

Galesburg 0.80% 

North Boone 1.80% 

Plano 0.90% 

Triad 25.80% 

Wauconda 1.40% 

Waukegan 1.10% 

Other Illinois Districts (each between 0.1 and 0.6%) 21.80% 

Total 100.00% 
 


