[bookmark: _Hlk144149719][bookmark: _Hlk64053461]Welcome Back, Teacher: A Quantitative Exploration of Teacher Labor Movement Out of and Returning to the Classroom and the Impact of Time Away on Teacher Quality Measures
P1: Returning Teachers and Measures of Teacher Quality: A Descriptive Analysis
Abstract
As increasing concern grows about teacher attrition and the resulting teacher shortages, one underexplored solution is the return to the classroom of teachers who previously left the classroom. This paper provides an updated descriptive look at these teachers in the specific context of the state of Tennessee. In addition to observable characteristics that have been considered in previous studies, this research is the first to offer a descriptive analysis of how teachers performed prior to leaving the classroom, both in terms of test-based value-added measures (VAM) and in Principal rating scores. Teachers that returned are more likely to be younger, return within 5 years, and fully licensed. Measures of a teacher’s quality prior to exit are not as salient, but they do operate as a sorting mechanism within gender to predict returns.
Introduction
An ongoing examination in the field of K-12 teacher labor markets is the persistence of teacher attrition (Carver-Thomas and Darling-Hammond, 2019; Nguyen et al., 2020) and subsequent teacher shortages (Sutcher et al., 2019) in American public K-12 schools. While some evidence points towards narrow shortages in STEM fields and under-resourced schools (Cowan et al., 2016), other research points towards shortages on a much wider scale (Sutcher et al., 2019). Several policy prescriptions have been offered that consider ways to control or minimize the level of teacher shortages, including an increased focus on the recruitment of minority candidates into the teaching profession (Ingersoll et al., 2019) and “grow-your-own” initiatives (Darling-Hammond et al., 2016), but perhaps the most promising solution is the return of teachers to the classroom who were previously teaching.
A modest literature exists that offers a description of teachers who return to the classroom. Teachers who return to the classroom will here be defined as teachers who taught for at least one year, left the classroom for at least one year, and then returned to the classroom for at least one year. For a consideration of teachers who take leaves of absences for less than a year, see Henry and Redding, 2018. As will be covered in depth later, the existing literature shows that these teachers tend to be, on average, female, elementary teachers, and have only been away from the classroom for less than three years (DeAngelis, 2013; DeAngelis and Presley, 2007; Grissom and Reininger, 2012; Murnane et al., 1991; Raue and Gray, 2015; Stinebrickner, 2002). However, much is still unknown about this group of teachers that already fill many vacant classrooms and have the potential to fill even more. 
Furthermore, research evidence shows the importance of teacher quality for a student’s academic achievement (Kane and Staiger, 2008; Raudenbush, 2014) and student career earnings (Chetty et al., 2014). Previous studies have shown measures of teacher quality, including value-added measures (VAM) and principal observation scores, to have predictive power towards measuring effective teaching (Kane and Staiger, 2012). Based on the evidence that these measures are valid instruments for understanding teacher quality, in this paper, I ask if these measures are also associated with the teacher career decision to return to the classroom. While similar research has found that teachers with low VAM scores are more likely to leave the classroom (Feng and Sass, 2017; Goldhaber et al., 2011), no research has considered the association with returning to the classroom.
Using administrative data from Tennessee, this paper will join two literatures together: (1) studies that consider what observable characteristics are associated with teachers that return to the classroom (DeAngelis, 2013; Grissom and Reininger, 2012) and (2) studies that consider the distribution of VAM estimates prior to leaving the classroom (Feng and Sass, 2017; Goldhaber et al., 2011). Previous descriptive work on teacher returns have not considered any type of impact on student outcomes associated with the teachers or any type of measurement of teacher quality, like principal observation scores. Specifically, this research study will seek to investigate the following: 
1. What observable characteristics are associated with an increased likelihood of returning to the classroom? 
2. Do higher VAM estimates or principal observation scores prior to leaving predict a higher likelihood of a teacher returning to the classroom? 
3. Are these potential differences in measures of quality and their relationship to the likelihood of returning to the classroom homogeneous across different groups of teachers (e.g., differences based on race or ethnicity, female or male, or characteristics of the school that the teacher leaves)?
[bookmark: _Hlk65315702]This dissertation will develop a knowledge base surrounding how time away from the classroom affects teachers, specifically in terms of observable measures of quality. It will be the first analysis to pair data about teacher exit and reentry with measures of teacher quality, both in terms of test-based VAM and principal observation scores. This type of descriptive information has not previously been considered and would be helpful for shaping future research on how to best form the teacher labor force with this group of potential teachers. For example, statewide policy on whether different reentry supports are needed for returning teachers could be impacted by what we know about these teachers before they leave. Also, to the extent that different groups of teachers (e.g., racial or ethnic, female or male) return at different rates, targeted recruiting and information about the recertification process could be a useful intervention.
This paper proceeds as follows: in the next section, I will consider the background of teacher licensing in the state of Tennessee and a conceptual framework for understanding how decisions to return might be shaped by conditions upon a teacher’s exit. After establishing this context, a review of what is already known about teacher exit and return from the previous literature will be considered. Then, to establish the new research done here, an overview of the data and analytical strategy will proceed the descriptive findings. Finally, a brief consideration of the implications for these findings for policy will conclude the paper.
Literature Review
[bookmark: _Toc30053226]To organize what is currently known about teacher exit, return, and what impacts those choices, I use the following literature review to explore the following topics: factors associated with leaving the classroom, those associated with returning to the classroom including gender and geography, and consideration of how VAM have been used in policy discussions over teacher mobility and teacher quality.
Leaving the Teaching Profession
Over the past seventy years, the dynamics of movement between schools and attrition from the profession within teacher labor markets has been the subject of a growing literature increasingly concerned with teachers leaving the classroom (Borman and Dowling, 2008; Corcoran et al., 2004; Nguyen et al., 2020). The motivation for this literature is the maintenance of a high-quality teacher labor force and the social good that it produces (Hanushek, 2011). The positive impacts of a stable labor market of teachers must also be balanced against the desires and choices of the teachers, which may prove to be in competition with each other (Grissom et al., 2016). For example, teachers are motivated to leave the classroom based on salary (Hough, 2012), non-salary benefits (Goldhaber et al., 2017), or other school-related issues, such as relationships with school leaders or other teachers (Kraft et al., 2016). Other personal reasons also affect a teacher’s decision to stay or go, such as marital status (Stinebrickner, 1998) and having children (Stinebrickner, 2002). These family-related characteristics represent one category of competing interests that have important implications for labor supply decisions, as individuals choose to remove themselves from the teacher labor force. However, these decisions to leave are not necessarily permanent. The former teacher may experience temporal change (e.g., children mature, family member cared for heals, or degree program completed), changed attitudes (e.g., return after trying a different profession or change in residence), or changed conditions within the school (e.g., higher salaries, open desired position, or return after previous termination). Any and all of these career paths create a new category of teacher, one who leaves for some reason only to return at a later date. Little is known about how this career path affects the productivity of this category of teachers.
[bookmark: _Toc30053227]Returning to the Teaching Profession
Our current knowledge of the characteristics of returning teachers is limited. National studies offer the best opportunity for a clear look at the patterns of career paths for returning teachers. Specifically, national studies, as opposed to state-level studies of administrative data, are better able to follow teachers across state lines, as more than one-third of teachers in a given state have been found to have been trained in another state (Bastian and Henry, 2015; Goldhaber et al., 2015). However, national studies, to date, have serious drawbacks. For example, the Beginning Teacher Longitudinal Survey (BTLS) looked at a set of beginning teachers over the course of five years, which includes some teachers who exited and returned with that timeframe. Commenting on the overall research design, one team of researchers had this criticism: “[W]hile national teacher retention rates may be useful for informing large-scale policy discussions, retention varies widely across states, districts, and schools. The SASS/TFS and BTLS sampling strategy and small sample size make them of limited use for examining variation in teacher retention rates across localities” (Papay et al., 2017). 
Two national studies on teacher reentry exist, one using data from the 1979 National Longitudinal Surveys of Youth (NLSY) (Grissom and Reininger, 2012) and the other from the National Longitudinal Study of the High School Class of 1972 (NLS-72) (Stinebrickner, 2002). While the resulting studies are important for understanding the characteristics of this group at the national level and for understanding some factors that are not traditionally observed, they suffer from small sample sizes (Stinebrickner considers 422 unique teachers; Grissom and Reininger consider 268 unique teachers). Tradeoffs in the number of teachers who are available to study between national- and state-level studies are important to consider, and state-level measures fit the purposes of this study best. 
[bookmark: _Toc30053228]Return Rates of Teachers who Left
Across nationwide and state-level studies in the literature, there are some stylized findings that have emerged. First, of teachers who leave the profession, between 25% and 40% will return to the classroom within five years of leaving the classroom (DeAngelis, 2013; DeAngelis and Presley, 2007; Grissom and Reininger, 2012; Murnane et al., 1991; Plecki et al., 2006; Raue and Gray, 2015; Stinebrickner, 2002). Much of this turnover can occur rapidly: BTLS findings show that 26% of those who left the classroom within the five-year timeframe of the study had already returned to teaching by the fifth year of the study (Raue and Gray, 2015). Of those teachers who do return to the classroom, most do so within the first two years, and the probability of returning given that a teacher is still out of teaching drops below 2% after the fifth year (DeAngelis, 2013).
[bookmark: _Toc30053229]Females in the Teaching Profession
Second, there are disagreements in the literature on whether women and men return to the profession at similar rates, especially during the first five years after leaving. DeAngelis (2013), the only study that finds no difference between men and women in the first five years, does find that women are more likely to return after the sixth year, though return probabilities are below 2% for both men and women. Other studies find that women outpace men in returning to the classroom, returning at higher rates starting in the first year (Beaudin, 1993; Grissom and Reininger, 2012). Much of the literature has appropriately focused on these differences. In 2018, women accounted for 74.8% of elementary and secondary school teachers, one of the highest percentages of any occupation (“Health services, except hospitals” ranks higher at 78.7%), and an increasingly large percentage compared to just a few decades ago, when in 1980 women made up only 66.9% of the teacher labor force (Ingersoll et al., 2018; US DOL, 2019). Are the high percentage of women in teaching and the high probability of women returning after leaving related? Previous research on teacher reentry (Grissom and Reininger, 2012; Murnane et al., 1991) and on the structure of the teaching profession (Shin and Moon, 2006) have conceptualized that one of the draws of the teaching profession for women is the stability of salaries after time away from the profession. In other professions, women face a significant wage penalty when returning from extended absences, whereas the salary schedule commonly used in U.S. schools assigns salary based on experience and education, thus avoiding salary dips (Flyer and Rosen, 1997, Tô, 2018). While much of this literature has focused on the narrative of women leaving the profession because of child birth, child-friendly schedules, and child rearing (Beaudin, 1993; Zamarro, 2020), the same conceptual model of job preferences works for any foreseeable exit from a given profession. 
[bookmark: _Toc30053230]Returning Teachers and Teacher Sorting Across Geography
Third, other findings have emerged regarding the schools to which teachers return. Considering only the sample of teachers who left and returned, teachers who left rural and town schools were the least likely to eventually return to their exit school or district, while those leaving large cities and urban areas were the most likely to return to their exit school or district (DeAngelis, 2013). These findings are understandable in part because larger cities and urban areas by definition have more schools within their district to return to, whereas if a teacher from a rural area or town leaves their classroom, a similar classroom may not be open upon their desired return to the profession. This research suggests that rural areas and towns are more likely to lose their teachers permanently. In addition to extending these findings, this dissertation will seek to understand if there is a difference in teachers returning to schools with different measures of observed quality across different geographic areas, over and above the sorting that exists when looking at the teacher labor force in a given year (Fowles et al., 2014).
Value-Added Measures in Teacher Policy and Teacher Return
Previous literature on returning teachers has not made the connection between teacher effectiveness using value-added scores, whether created using student test scores or non-cognitive measures such as student attendance, and the decision of teachers to return to the profession. While some previous research has considered the importance of teacher effectiveness using VAM for teacher mobility (Feng and Sass, 2017) and the link between teacher turnover and overall student achievement (Ronfeldt et al., 2013), this study will for the first time present a measure of teacher quality for this group of returning teachers, illuminating the effect that the time away has on teacher skills. 
So, are value-added scores appropriate to use in this context? The use of VAM has been criticized for its instability when compared to other quality measures such as observation scores (Darling-Hammond et al., 2011; Sass, 2008), instability across test types (Papay, 2011), and instability across different years of observation (Loeb and Candelaria, 2012). Caution is necessary when using VAM within any teacher accountability, personnel management, or training system. The nature of the subject of this study merits additional caution: teachers who take some time off from their profession and later return make these decisions for a myriad of reasons (Raue and Gray, 2015). The reason why a teacher left is important and provides context for their performance in the subsequent years after a return. Because of the lack of availability of relevant data on why teachers have left and subsequently returned and because of the complexity of human decision-making, value-added scores cannot capture all of the nuanced information that is important for personnel and training decisions.
However, decisions must be made. Choices concerning teacher hiring and training should be informed by relevant information, which includes value-added scores. Previous literature has highlighted the importance of coupling value-added scores with principal or outside expert evaluations (Jacob and Lefgren, 2008), using multiple years of measures (Loeb and Candelaria, 2012), and including measures beyond student achievement, like attendance (Gershenson, 2016; Liu and Loeb, 2019) or other non-cognitive outcomes (Jackson, 2016). This paper takes the first steps towards understanding how time away from the classroom and the choice to return impacts these measures of teacher quality. While these measured effects should not be used to praise or degrade all returning teachers, they serve as a benchmark measure of what principals should expect when rehiring the average returning teacher.
Feng and Sass (2017) provide the first steps in answering the research questions posed here. To ascertain a measure of teacher quality upon reentry into the classroom and the difference from the time of leaving, the measure is first needed upon exit from the classroom. Teachers who have low value-added scores are the most likely to leave their current school. The pattern follows a U-shaped curve, as the probability of leaving falls until reaching the average teacher, but rises again when considering the teachers with highest value-added scores. Teachers with scores on the high end of the spectrum do not reach the same probability level as at the low end. Knowing this pattern of behavior is important when considering teacher labor force policies that could differentially impact high or low value-added teachers. The present research will build on these findings to see whether the same pattern of value-added measures holds for those teachers who choose to come back into the classroom, or whether the distribution for returners is different from the distribution of those who left.

Teacher Licensing in Tennessee
Background
As I use administrative data from the state of Tennessee for this research, I will now provide an overview of how teacher licensing works in the state of Tennessee. As with all states, “all persons employed, or seeking to be employed, as an educator” in the public school system of Tennessee are required to have a state-approved educator license (TDOE, 5.502). Though there are specific requirements for different endorsement areas, common requirements include a college degree with a recommendation from the training faculty, qualifying examination scores from within the past five years, and, if applying from out-of-state, a copy of his or her current license (Ibid). But what are the necessary steps for a teacher to take after they have left the classroom and then seek to return?
Licensing of teachers considers two key pieces for teachers who have taken some time away from the classroom, as outlined in Tennessee Educator Licensure Policy (5.502d). The first is a set of preparation guidelines. This list of guidelines includes documentation of completion of a teacher preparation program, qualifying scores on content areas to be taught (endorsements) that are less than five years old, and documentation of any prior K-12 teaching experience, whether in-state or out-of-state. Since completion of a traditional or alternative teacher preparation program has been required for some time, any returning teacher with in-state experience would meet this measure. However, since test scores can expire, the testing component can be a barrier to reentry for any teacher wishing to return. 
The second factor considered for licensing of teachers is the length of absence, whereas teachers are able to keep an active license without teaching for a certain amount of time. The term of a license is given upon receipt, and is dependent upon the teacher’s rank and when the license was received. Tennessee underwent a major overhaul of teacher licensing practices that went into effect on July 1, 2015. Prior to this 2015 implementation date, licenses for teachers who had three or fewer years of experience, which includes new teachers, received an apprentice license that lasted for five years. After the 2015 implementation, the beginning teacher license was renamed a practitioner license that lasted for three years. For more senior teachers with at least three years of teaching experience, the teacher is eligible for a professional license. Prior to 2015, these licenses lasted for ten years; the new legislation changed the term length to six years. These term lengths for teacher licensing represent the markers beyond which reentry becomes marginally more difficult. 
As described above, more experienced teachers can obtain longer-term licenses. To achieve the rank of professional teacher, the individual must possess thirty professional development points (PDPs) and must have previously accrued three years of experience. The longer license period provides an extended range of time that a teacher could take leave from the profession and return with few barriers to reentry. A teacher is eligible to return without issue if the license is still active and no further action is necessary to make the teacher eligible for rehiring. However, if the license has expired, the teacher must reactivate the license. For more experienced teachers who have an inactive professional license, passing test scores are all that is required to be eligible for rehiring. For teachers with fewer than three years of experience, passing scores and thirty PDPs are required for a reissuance of an apprentice or practitioner license, depending on the year the license was requested. If a teacher obtained three years of teaching experience but left before receiving their professional teaching license of an extended term and subsequently had his or her teaching license expire, then the teacher would be eligible for a professional license upon return with accompanying passing test scores and thirty PDPs. The years of teaching prior to exit and the status of a teacher’s license are potentially important components of the decision to return and are considered in the following conceptual framework and analysis.
Conceptual Framework
Based on this legislative and regulatory framework of the process for teacher reentry in Tennessee, I form a conceptual framework that considers how the regulatory framework interacts with different career paths of teachers out of and into the classroom. As seen in Figure 1, I model teacher attrition and subsequent reentry into the classroom through the decision made over the course of time. All teachers in the classroom begin in the first frame, the steady state before any teacher movement. For each of these teachers, a set of character traits is known while they are in the classroom. The specific traits listed in Figure 1 are derived from the literature on teacher attrition, which has examined over one hundred different covariates and their relationship to the likelihood of teacher attrition (Nguyen et al., 2020). These specific covariates were selected based upon their strong relationship to attrition in previous research, their fit within the conceptual framework, and their availability within the data. Similar covariates to those included in this conceptual framework have also been examined in other studies that considered returning teachers (DeAngelis, 2013; DeAngelis and Presley, 2007; Grissom and Reininger, 2012; Murnane et al., 1991; Raue and Gray, 2015; Stinebrickner, 2002). Some of the traits not subject to change (Stable Characteristics), while others incrementally increase at a standard rate (Trend Characteristics). In Figure 1, Trend Characteristics are italicized to show that change is expected from one frame to another. While age increases at the same rate for all, career decisions of different teachers, like whether or not to stay in the classroom, may move their teaching experience differentially. A third group of observable variables that may impact teacher attrition and reentry are those that are highly contextualized and unique to a matched teacher-environment relationship (Variable Characteristics). In Figure 1, these bolded Variable Characteristics are non-static variables and could potentially vary even if a teacher remained in the same school setting, such as teachers changing the grade-level taught (Ost, 2014) or principal turnover (Bartanen et al., 2019). These bolded terms include salary, VAM scores, Principal observation scores, classroom characteristics for the specific teacher, the school grade taught by the teacher, school-level characteristics, and who the principal is at a teacher’s school in frame 1. The present research is concerned with how each of these observable characteristics may differentially impact the likelihood of a teacher returning.
After the stint in the classroom, teachers have a wide array of career outcomes, some of which are chosen voluntarily and others that are not. First, the majority of teachers, from one year (t) to the next (t+1), stay in the classroom. Second, a smaller cohort of teachers move from the classroom to some administrative position outside of the classroom. For example, these career options can range from specialist to counselor to principal to superintendent. While these individuals are still a part of the school community, they would not retain their position and its sole focus on a given classroom of students. Even though these professionals have left the classroom, it is possible for them to reenter the classroom at a later date. Within the Tennessee administrative data, the out-of-classroom count reached a high in 2012, when 3.65 percent of those who spent some time in teaching were currently serving in a non-teaching position, representing 3,561 school professionals. Third, a sizeable number of teachers leave the classroom and school in a given year. According to a Tennessee state report, the most recent eligible cohort of teachers saw a 90 and 67 percent one-year and five-year retention rate within the state, respectively (Collins and Schaaf, 2020). The second frame of Figure 1 provides a list of reasons why a teacher might leave the classroom, such as sickness, child rearing, retirement, or involuntary dismissal; this list is partially adapted from Billingsley (1993). 
It is possible that a teacher leaves for a combination of reasons, or leaves for one reason and a subsequent life event that is unrelated to the initial reason for leaving keeps them away from employment as a teacher. Altogether, the causes of attrition from the profession are many (e.g., involuntary termination, changed job for convenience or pay, raise children or take care of family member, expand education; Raue and Gray, 2015), but the resulting teacher vacancy is the same. Of these teachers that leave the profession, some will eventually make the decision to seek to reenter the classroom after the time away (z>1). 
While some research has considered time away from the classroom that is a small portion of the academic year (Henry and Redding, 2018), my research is consistent with prior research on returning teachers that leave the classroom for some number of years (z). As indicated in Figure 1, there are several variables that could affect a teacher’s decision to return, including measures of his or her teacher quality prior to leaving, their licensure status, their own age, or their own gender, among many other variables. Previous research has shown that this group of teachers ranges from 25 (state-level sample) to 40 percent (national representative sample) of those who previously left the profession (DeAngelis, 2013; Grissom and Reininger, 2012), and that these groups are substantively different from these other groups.
Figure 1. Conceptual Model of Teacher Attrition and Reentry 
[image: ]
Note: The figure above represents potential sequential career paths of teachers, with a specific focus on a path that returns the teacher to the classroom.
The research questions that motivate this paper seek to better understand the differences between the groups represented in this conceptual framework, specifically what observable characteristics of returning teachers are related to increased likelihoods of returning. While previous research has documented some of these relationships (e.g., DeAngelis, 2013; Grissom and Reininger, 2012), no previous research has documented how this work pattern is related to VAM, principal observation scores, or the homogeneity of these differences across teacher groups. However, since prior research tells us that VAM is predictive of student success in later grades and success later in life (Chetty et al., 2014), that principals use both test score measures and particularly observation scores (Goldring et al., 2015), and that there is a strong relationship between these measures and teacher attrition decisions (Feng and Sass, 2017; Grissom and Bartanen, 2019), it is a relevant concern how these measures relate to teacher return patterns. Given the importance of these teacher quality measures as signals of underlying teacher skills and abilities, I hypothesize that teachers with VAM or principal observation scores from the higher end of the distribution of those who leave will be more likely to return in subsequent time periods.
Data
This dissertation uses administrative data from the state of Tennessee, provided by the Tennessee Department of Education (TDOE) through the Tennessee Education Research Alliance (TERA), allowing for a detailed look into the exit and reentry patterns of teachers who return to the classroom and how, for elementary and middle school teachers, their students perform compared to students of teachers who stay in the classroom without an extended break and a comparison of principals observations of these teachers.  A summary of the relevant data is provided below.
Administrative data were collected for teachers, other school professionals, students, and the schools from the 2001-2002 to 2017-2018 academic years, with records for 166,872 unique school employees, 109,845 of which served as teachers in public school classrooms. Pertinent information is available for which years a teacher was in the classroom, the teacher’s age, years of experience, gender, highest degree completed, school taught in, and the race of the teacher. Beyond teachers in the classroom, different school employees are also available, so if a teacher switched titles within the Tennessee system and later returned from the classroom, his or her career path can be properly accounted for. If a teacher took an out-of-state teaching job or a private school teaching job, the teacher would be unobserved in the data, but the years of experience would be recognized.
The dataset also links students to teachers so that teacher-specific value-added scores can be calculated. In grades 3-8, standardized student test scores are available for reading, math, science, and social studies achievement. Student demographic data is also available, including grade, free and reduced-price lunch status (FRL), limited English proficiency status (LEP), immigrant status, test scores, race, and ethnicity. I standardize all test scores across the state to have a mean score of zero and a standard deviation of one within each year and within each grade, so that scores can be compared over the years and between grades. This relies on the general assumption that the average student within each grade is equivalent and comparable across grades, though it does not change the distribution of the test scores within the grade.
Separately, the observed evaluation of teachers by school leaders in Tennessee serves as another data point to understand the development of teacher quality within the state. In Tennessee, teachers are given a one to five rating by a principal, assistant principal, or other trained observer based on the TEAM observation rubric,[footnoteRef:1] which counts for more than 50% of a teacher’s evaluation rating of their level of effectiveness (LOE) for a given year (Doan, 2019). The observation scores that are used in the evaluation system are the average rating that a teacher receives across however many observations the teacher received during the academic year, rendering a summative rating that lies between one and five, inclusively (Hunter, 2018). The one to five rating is a composite of sub-ratings from four separate domains: Instruction, Environment, Planning, and Professionalism. Each domain is comprised of multiple measures that are graded within each observation visit to a teacher’s classroom, except for the measurements of Professionalism which are graded once at the end of the academic year (Ibid). The four domains contain twelve, four, three, and four[footnoteRef:2] indicators, respectively, all of which can be found in Appendix A (Ibid).  [1:  Districts have the option to use other observation rubrics, but TEAM is the dominant system used as over 85% of LEAs use this framework and 85% of teachers work in districts that use this framework (Hunter, 2018).]  [2:  An earlier version of the rubric had ten Professionalism indicators (Hunter, 2018), but the data used here and for subsequent analyses (Doan, 2019) use the adapted rubric with four Professionalism indicators.] 

Previous work considering the Tennessee TEAM teacher observation framework has found that these observations serve as valid indicators of teacher quality, as increased observation scores predict better outcomes in terms of test scores, non-cognitive outcomes, and college and early-career outcomes (Doan, 2019). The main analysis will consider the composite measure across all four sub-groups, with additional analyses to consider whether a specific category is affected. If a teacher’s time away from the classroom is associated with changes in observation scores, these associated policy relevant outcomes would likely also be impacted.
[bookmark: _Toc30053237]Teacher Sample Selection
Of the 109,845 teachers in the sample, 12,540 teachers are included who take some length of time away from the classroom and return within the timeframe of the dataset; these teachers who have returned to the classroom represent the group that is to be described by this research. This leaves 97,305 teachers who did not experience a gap in time served. This second group is the comparison group, providing a sample to which the returning teachers can be compared. Whether a teacher chose or did not choose to leave, did or did not have previous plans to leave, or had a sudden emergency cause a needed leave of absence is important when seeking to understand why teachers leave and what types of professional development could be appropriate upon their return, but this information is not necessary to understand the averages differences across these two groups.
Within these two groups only a sub-sample have the necessary outcome variable measurements to be a part of the VAM and principal observation analysis. For this research, I am particularly concerned with those teachers who have ties to student test scores, which are used to calculate a standardized test score-based VAM or principal observations scores in an observed year prior to leaving the classroom. Of the returning teachers, 9,219 remain in the sample (73% of all returning teachers; 15% of the remaining sample), and of the comparison teachers, 51,951 remain in the sample (54% of all comparison teachers; 85% of the remaining sample). I calculated VAM scores for teachers in grades 4 through 8, and principal observation scores, which were created by the TDOE, are collected for teachers in kindergarten classrooms through high school, including some teachers of non-tested subjects and specializations such as special education or music teachers. The main reason that a teacher does not make it into this sub-sample, for VAM calculations, is because the teacher did not teach in a grade or subject that had administered standardized tests in the years in question or there were not prior year test scores available to form a VAM score. For analysis that is not dependent on VAM scores, all classroom teachers have the potential to be in the analytical sample. If a teacher was missing other data that could not be inferred from other parts of the data, then the teacher was dropped from the sample. Appendix B provides comparative descriptive characteristics of teachers in tested grades for VAM scores against those in non-tested grades for VAM scores.
Analytic Strategy
Modeling Teacher Movement and Teacher Return
This paper will first build a descriptive analysis of teachers who return within the timeframe of the panel data, exiting teachers who do not return within the timeframe of the panel data, and teachers who do not take a year or more away from teaching. In order to best model the movement of those teachers who do return, I estimate a survival analysis model, which helps identify a failed occurrence of an event within a panel over the course of time (Miller, 1981; Willett and Singer, 1993). Here, the “failed occurrence” is when a teacher who has previously left “fails” to remain outside of the teacher labor force and thus returns to the classroom. 
Survival analysis also considers censored data. Type I censored data is defined as data that is unobserved because the observation ceases. In this case, teachers are unobserved in their career paths because we do not know what they do beyond the years found in the dataset. In this case, there is Type I censored data because there is a predefined timeframe for analysis (i.e., the years of data available from Tennessee up to the present date), and there is the possibility that teachers who have left the classroom may return at some time beyond the observed data (Miller, 1981). Type I censoring has implications for how the different types of teachers, as identified in the conceptual framework, are identified. Because I am not able to identify all future years when a teacher may return to the classroom, it is impossible to completely rule out that a teacher may eventually return. Therefore, I labeled all teachers who leave after the age of 55 and are not later identified in the data as retired, where the age of 55 is the earliest where a teacher could reach full retirement benefits in the state of Tennessee (TeacherPensions.org, 2020). Despite this rule, this group of older teachers is still of interest, as one state, North Carolina, has begun to incentivize retired teachers to return to high-need schools (Rehire High-Need Teachers, S.B. 399, 2019). Also, teachers who left the profession within the last 5 years of the data timeframe but are not over the age of 55 may be prime candidates for returning but could choose to return after the most recently observed year. For this reason, a separate analysis considers only teachers who left prior to 2013 as those teachers who never return, which is 5 years before the last observed year.
The survival function is estimated using the Kaplan-Meier estimator (Kaplan and Meier, 1958), but further coefficient adjusted analysis using the Cox regression, which is able to control for observed differences in teachers (Miller, 1981) and has been used by other similar studies (Grissom and Reininger, 2012; Murnane et al., 1991). The survival function using the Cox regression is defined as follows (Royston and Lambert, 2011):
(1) 
Where the function is defined for teacher j as the hazard ratio that is conditional on the covariates for teacher j contained in vector x. The hazard function without the Cox regression is defined as , but previous work on teacher attrition and teachers returning to the profession informs this model, and as discussed in the conceptual framework, I include predictors of returning to the classroom including controls for a teacher’s gender, years of teaching experience, salary, age, race/ethnicity minority status, education level, level of licensure, the urbanicity of their school at exit, and the level of school (i.e., elementary, middle, or high school) that the teacher previously taught in. The main purpose of this analysis, beyond providing descriptive statistics about the data used in the study, is to see if teacher return patterns differ substantially compared to what has been found in previous studies. As discussed in the literature review, previous studies found that females were on average more likely to reenter the classroom than their male counterparts in every year post-exit. There is a 14-percentage point gap after 5 years, with a widening gap in the years that follow (Grissom and Reininger, 2012). 
Modeling Teacher Value-Added Measure (VAM)
The following analysis will compare teacher characteristics prior to leaving the classroom, with a specific focus on value-added scores, which were generated using the following general form, which is adapted from previous empirical models (Jackson and Bruegmann, 2009; Ost, 2014):
(3)	
where y represents the test score of student i in grade g in school s in year t, who was in the classroom of teacher j. Likewise,  represents the lagged test score of student i in the previous year t-1. Information contained within the previous year’s test scores is allowed to take a functional form that best fits the actual persistence of the student’s learning. The parameter of interest, µ, represents the teachers fixed-effect in year t indexed on a set of students i in grade g, allowing for the capture of a teacher-by-year estimator that is referenced against the average teacher for a given grade and year (Mihaly et al., 2010). The model controls for the student characteristics in vector X, which include a student’s FRL status, race, gender, LEP status, immigrant status, and special education status. Because the dataset does not identify which students are in a given class, peer characteristics are calculated for all students assigned to a given teacher in a given year, withholding the characteristics of the reference student. These measures are contained in vector R, which includes the percentage of peer students who share the student’s race, the average test score for these peers in the previous year, and class size. School characteristics are contained in vector S which include school-level measures of FRL and percent LEP. To control for differences across grades and years,  is a grade-by-year fixed effect.
Analysis and Findings
R1. Characteristics Associated with Returning to the Classroom
As with previous research that has explored the characteristics of the reentering population, I begin the analysis by offering descriptive comparisons between teachers who leave and later return, teachers who leave and do not return within the sample timeframe, and teachers who do not leave. Table 1 showcases these descriptive comparisons, with asterisks to specify where the returning teachers are statistically significantly different from teachers who do not leave within the timeframe of the dataset. Asterisks in parentheses represent significant differences between permanent leavers and returners, with permanent leavers serving as the 

[bookmark: _Hlk138009034]Table 1. Descriptive Statistics by Career Pattern
	
	Teachers with No Time Away 
	Teachers Who Leave and Do Not Return
	Teachers Who Leave and Return

	
	Mean
	S.D.
	Mean
	S.D.
	Mean
	S.D.

	Stable Characteristics
	
	
	
	
	

	Female
	0.802
	0.398
	0.775***
	0.418
	0.797(***)
	0.402

	Non-White
	0.182
	0.386
	0.185
	0.388
	0.182
	0.386

	Composite Characteristics
	
	
	
	

	Average Career Math VAM
	-0.037
	0.350
	-0.077***
	0.369
	-0.099***(**)
	0.384

	Average Career Principal Evaluation (1-5)
	3.866
	0.528
	3.641***
	0.630
	3.785***(***)
	0.585

	Beginning-of-Career Characteristics
	
	
	
	

	First Career Math VAM
	-0.050
	0.400
	-0.091***
	0.398
	-0.110***(**)
	0.417

	Elementary School Teacher
	0.465
	0.499
	0.433***
	0.495
	0.416***(***)
	0.493

	Middle School Teacher
	0.178
	0.382
	0.189***
	0.391
	0.199***(**)
	0.399

	High School Teacher
	0.250
	0.433
	0.277***
	0.448
	0.260**(***)
	0.439

	School in Urban Setting
	0.095
	0.294
	0.037***
	0.189
	0.102**(***)
	0.302

	End-of-Career Characteristics
	
	
	
	

	Master's Degree or Higher at Exit
	0.598
	0.490
	0.471***
	0.499
	0.412***(***)
	0.492

	Master's Degree or Higher
	0.598
	0.490
	0.471***
	0.499
	0.666***(***)
	0.472

	Last Career Math VAM
	-0.039
	0.403
	-0.075***
	0.409
	-0.100***(***)
	0.426


Note: ∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01. Differences indicated by asterisks are relative to teachers without observed breaks in teaching using t-tests. Differences indicated by parenthetical asterisks are relative to teachers that permanently leave the classroom using t-tests. Math VAM scores consider only the subset of math or all-subject teachers.


reference group. Here, we see that while permanently leaving teachers are more likely to be male than the group of teachers that does not leave, returning teachers are not significantly different from this reference group. In terms of the percentage of teachers that are non-white, there is no significant difference within either comparison. For career quality measurables, both returners and permanent leavers are statistically significantly worse than teachers with no time away in both career average math VAM scores and principal observation scores. This trend continues with both the first and last observations of a teacher’s math value added scores. Two measures show significant differences in opposite directions. Compared to non-leavers, returners are more likely to teach in an urban setting and to have a master’s degree. On the other hand, permanent leavers are less likely to have a master’s degree and to teach in an urban setting. The lower likelihood of having a master’s degree is in some ways mechanical, as these teachers are often observed over fewer years that teachers that do not leave or teachers that return to the classroom. When the variable is changed from last observed education level to education level prior to leaving, which only changes the observations of returning teachers, returning teachers switch from having the highest rate of master’s degrees or higher of the three groups to the least likely to have an advanced degree. This is evidence that a significant portion of teachers that return choose to obtain an advanced degree at some point after leaving the classroom.
Compared to the previous literature that has considered returning teachers, this analysis finds similar patterns. Like Grissom and Reininger (2012) and DeAngelis (2013), this sample of leavers continues to find that the returning group is statistically more likely to be female than the permanent leavers. Similarly, in accordance with the previous literature, permanent leavers are more likely to have an advanced degree at the time of exit, giving credence to previous evidence that has shown that some teachers have a high opportunity cost outside of the classroom (Chingos and West, 2012). Concerning differences from previous research, I found that returning teachers were less likely to have taught in elementary schools, whereas DeAngelis found no significant difference. The two previous papers were at odds on findings related to differences across groups in terms of minority candidates, and like Grissom and Reininger, I fail to find any significant differences between the two groups.
Labor Trends
Considering teacher labor trends over time, permanently leaving teachers seems to have a strong correlation with the size of the teacher labor force, while teachers that leave and later return is a stable trend. Figure 1 shows the overall size of the Tennessee teacher labor force from 2002 to 2016. Even as the overall count of teachers has risen from just over 60,000 to just under 70,000 teachers, the number of teachers that leaves in a given year and will later return is a stable rate averaging about 660 teachers per year. In more recent years, as there is less time for a teacher to return, teacher return behavior is right censored, meaning that a teacher who may eventually return has not yet been able to do so. These teachers who will eventually return are currently recognized as permanently leaving teachers. Figure 3a shows that over 50% of returns to the classroom happen one or two years after leaving the classroom, and 75% within 4 years, so lagging data patterns of 5 or more years would remain relatively stable even as additional years of observations are included in the analysis.
Over time, the percentage of new teachers that leave the classroom and later return fluctuates. Figure 2 considers the work patterns of only those teachers that entered in a given year that are new teachers with no previous experience, with separate trends lines for all new teachers, new teachers that will permanently leave within the data timeframe, and new teachers 

Figure 1. Trends of Teacher Labor Patterns by Year

Note: All Teachers trend line relative to first axis, while leaver and returning trend lines are relative to secondary axis.
Figure 2. New Teachers by Year and Their Future Career Patterns



Figure 3a. Teachers that will Later Return Years Away from the Classroom
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Figure 3b. Teachers that will Later Return Experience at Departure
[image: ]
that will leave and return within the observed data. As seen in Figure 2, teachers that entered the classroom experienced an upward trajectory over time, as well as permanently leaving teachers, but teachers that leave and return show a steady downward trend, again showing signs of right 


Figure 4. Kaplan-Meier Survival Function for Teachers Returning to the Classroom Compared to Teachers Not Returning
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Figure 5. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Male and Female Teachers
[image: ]
Figure 6. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Age at Exit Above 35 Years of Age to under 35 Years of Age
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Figure 7. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Salary at Exit Above $45,000 to under $45,000
[image: ]
Figure 8. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Experience at Exit At or Above 4 Years to under 4 Years
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Figure 9. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Minority and Non-Minority Teachers
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Figure 10. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Teachers with a Master’s or Higher and Teachers with Less than a Master’s at Exit
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Figure 11. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Teachers Across School Types at Exit
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Figure 12. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Teachers Across Urban and Non-Urban Settings at Exit
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Figure 13. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Teachers with Apprentice/ Practitioner and Professional Licenses at Exit
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Figure 14. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Teachers with Alternative and Traditional Licenses at Exit
[image: ]


censoring both of their return to the classroom. Both permanent leavers and teachers that leave and return experience right censoring in regards to their decision to leave the classroom, especially in the last years of the data as most teachers that choose to leave and return will leave the classroom early in their career. Figure 3b demonstrates this, as 50% of teachers that later return leave within their first four years in the profession.
Predictors of a Teacher’s Likelihood of Returning to the Profession
Beyond descriptive statistics of the different categories of teacher career paths and how prevalent these career paths are across time, the observable characteristics of teachers that leave the profession can serve as predictors for whether the teacher will return to the classroom. To visualize these differences, Figures 4 through 14 show Kaplan-Meier survival function graphs, which give a visual representation of time away from the classroom (survival) until a return (failure) for those coming back into the classroom.
Considering the overall return rate, Figure 4 through 14 shows that over a 15-year period, 15% of those who leave the classroom later return before the dataset is right censored. Figures 5 through 14 feature those observable characteristics from the conceptual model that could help to predict teacher movement based on the previous literature. These predictors include gender, age at exit, salary at exit, years of experience at exit, minority race/ethnicity status, education level, school type at exit, school urbanicity at exit, level of license (apprentice/ practitioner vs. professional license), or type of license (traditional vs. alternative). For the Kaplan-Meir graphs in Figures 5 through 14, all variables that were not previously binary were transformed into a binary status. 
By using a Cox regression test of each variable on its own, I was able to test whether the different survival curves are statistically different from each other. Of these measures, those that showed the two curves to be statistically significantly different from each other included gender age, salary, experience, education level, school urbanicity, and licensure status, all at the time of exit. The finding that female teachers are more likely to return at higher rates throughout the 
Table 2. Cox Regression Analysis of Teacher-Return Difference Predictors and Teacher Quality Measures
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5

	Female
	0.832***
(0.038)
	0.821***
(0.038)
	0.809***
(0.063)
	0.911
(0.055)
	0.955
(0.101)

	Age at Exit
	0.900***
(0.004)
	0.785***
(0.017)
	0.800***
(0.032)
	0.842***
(0.029)
	0.837***
(0.050)

	Age Sq. at Exit
	
	1.002***
(0.000)
	1.002***
(0.000)
	1.002***
(0.000)
	1.002**
(0.001)

	Salary at Exit ($1,000s)
	0.959***
(0.001)
	0.960***
(0.001)
	0.968***
(0.003)
	0.968***
(0.002)
	0.966***
(0.003)

	Minority Teacher
	1.497***
(0.078)
	1.505***
(0.078)
	1.419***
(0.127)
	1.073
(0.095)
	0.954
(0.146)

	Years of Experience at Exit
	1.107***
(0.007)
	1.087***
(0.007)
	1.030***
(0.010)
	1.031***
(0.008)
	1.021
(0.013)

	Masters at Exit
	1.204***
(0.044)
	1.232***
(0.046)
	1.128*
(0.081)
	1.284***
(0.068)
	1.270***
(0.109)

	Professional Licensure
	0.950
(0.041)
	1.100**
(0.053)
	1.288***
(0.113)
	1.122*
(0.077)
	1.347***
(0.152)

	Urban School at Exit
	1.122***
(0.042)
	1.117***
(0.042)
	1.003
(0.084)
	1.067
(0.061)
	0.985
(0.101)

	School at Exit
Middle
	1.030
(0.046)
	1.015
(0.046)
	0.914
(0.061)
	1.097
(0.067)
	0.956
(0.078)

	School at Exit
High School
	1.104**
(0.044)
	1.097**
(0.043)
	1.165
(0.141)
	1.083
(0.062)
	0.928
(0.151)

	VAM at Exit (Average across Subjects)
	
	
	1.028
(0.067)
	
	1.098
(0.084)

	Principal Evaluation Score at Exit
	
	
	
	1.014
(0.051)
	0.851*
(0.074)

	# of Teachers Observed
	15,641
	15,641
	2,511
	2,026
	767


Note: Coefficients are hazard ratios with standard errors below in parentheses, clustered at the teacher level. Salary transformed to $1,000s. *p < 0.10; **p < 0.05; ***p < 0.01.
observed time period aligns with the findings of Grissom and Reininger (2012), though the gap in return rates is not as pronounced as is Grissom and Reininger. Several of these variables work together in a mechanical way, as teacher salary schedules dictate that each year with additional experience and another year of age, salary goes up. These three variables all have hazard ratios less than 1, meaning that as these continuous variables increase, the likelihood of return decreases. Having a Master’s degree at the time of exit is also predictive of a lower likelihood of reentry. One of the strongest predictors was the level of licensure at the time of exit; those who had obtained a professional licensure, as opposed to the entry level apprentice/practitioner licensure, were statistically significantly less likely to return. As discussed earlier, the structure of moving into professional licensure from apprentice/practitioner status without losing progress could play a key role in this higher likelihood of return for early career teachers. Those with a traditional license are more statistically more likely to return, which reemphasizes their commitment to profession, as non-traditional certification is one of the strongest predictors of leaving the profession in the first place (Nguyen et al., 2020). Teachers leaving an urban school are also statistically more likely to return, which replicates the finding of DeAngelis (2013), perhaps based on a thicker job market that makes reentry easier.
The complex combination of factors effecting whether a teacher reenters should also be considered in addition to single variables, so I use the Cox regression analysis to simultaneously consider all variables that are of interest in predicting reentry. The outcomes of the Cox regression are reported in hazard ratios, which are the relative risk or probability of returning to the classroom (failure) of a given observed individual (teachers) at time t, given that the individual has survived to time t, between two conditions. Whereas the Kaplan-Meir functions represented in Figures 4 through 14 and their corresponding one-variable Cox regressions only used binary variables (e.g., over or under age 35 at exit), the Cox regressions in Table 2 take advantage of binary and continuous variables. For both binary and continuous variables, the reported hazard ratio coefficient represents the risk of failure associated with a one-unit change in the corresponding variable. A hazard ratio of 1 would mean that the two groups or different values along a continuous variable are equally likely to experience a failure event. Hazard ratios above 1 show that the treated group (the selected group in a binary combination or a one-unit increase for a continuous variable) has a higher probability experiencing a failure event, and below 1 would show the treated group to have a lower probability of a failure event.
Table 2, in Models 1 and 2, shows the combined results for the nine factors considered in Figures 5 through 14.[footnoteRef:3] Model 2 differs only in that an age-squared term was added to consider various functional forms of the variable relationships. Again, these coefficients report hazard ratios, where values above 1 show a relationship between an observed characteristic and an increased likelihood of return to teaching. Of the observable characteristics included, all but two are consistently statistically significant. The finding that female teachers are less likely to return to the classroom compared to male teachers when controlling for other factors is at odds with the variable considered in isolation and Grissom and Reininger (2012), though they also found gender to be insignificant in their most robust Cox regression analyses, and with DeAngelis (2013) using logistic regression, which shows a similar pattern of returning between genders that is not statistically significant. Age at exit is statistically significantly lower than 1, meaning that as age at exit increases, the likelihood of teachers that left later returning to the classroom decreases. Model 2 includes age at exit as a quadratic term, showing a significant decrease in the likelihood of returning with that moderates as age increases. Salary and years of experience are both statistically significant but are both very close to 1. Minority teachers and those in urban schools at exit are both found to be statistically significant with coefficients well above 1, though not when principal observation scores are included in the model. Finally, having a master’s degree at the time of exit is statistically significantly above 1 across both models and obtaining professional licensure prior to exit is statistically significant and above 1 in Model 2. Both of these variables can be interpreted as signals of commitment to the profession, and therefore the achievement of each increases the likelihood of return to the classroom. [3:  Figures 13 and 14 considered different iterations of licensure status.] 


Figure 15. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average VAM Scores to Below Average VAM Scores
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Figure 16. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Highest Quantile VAM Scores to Lowest Quantile VAM Scores
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Figure 17. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average Principal Evaluation Scores to Below Average Principal Evaluation Scores
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Figure 18. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Highest Quantile Principal Evaluation Scores to Lowest Quantile Principal Evaluation Scores
[image: ]

R2. Teacher Quality Measures and Return Patterns
Previous research has not considered whether a teacher’s likelihood of return in some way responds to their perceived quality prior to leaving the classroom. If a teacher’s personal view of their personal performance in the classroom is able to respond to a salient, outside, and objective measure of their performance in the classroom, this may affect the likelihood of returning to the classroom. Performance measures are taken from the most recent observation prior to exit from the classroom. Figures 15 through 18 present various measures of quality, different comparisons across the spreads of those measurements, and the resulting return patterns for teachers who have left. Figure 15 shows a Kaplan-Meier graph of the return patterns for those with below and above average VAM scores for the four different tested subjects in the year prior to their exit. Figure 16 is similar except that the comparison is made between the highest and lowest quantiles of teachers based on VAM scores in the year prior to exit. Neither is statistically significant when considered as a single-variable in a Cox regression. Figures 17 and 18 both consider a principal’s evaluation of a teacher, using the TEAM observation rubric and the overall aggregate score. Figure 17 compares above and below average scores, whereas Figure 18 compares the highest and lowest quantile. Neither is found to be statistically significant using the Cox regression.
In Table 2, Models 3, 4, and 5 allow for the comparison of Cox regression analyses that include measures of VAM scores, principal evaluation scores, and both within the same model. For those observable variables that were previously included, no variable changes from significant in one direction to significant in the other, but the female, minority teacher, and teaching in an urban school at exit are not significant across these new models, which is at least in part due to the much smaller sample size of teachers that have the needed quality measures.
For the newly included quality measures, only one measure is found to be significant across any of the models. In Model 5, which includes both VAM score and principal evaluation score prior to exit, an increase in the principal evaluation score is associated with a lower likelihood of returning to the classroom. This result should be considered in the totality of the coefficients, as all other measures fail to find statistically significant relationships between quality measures and returning to the classroom. However, one potential explanation is that those teachers that are identified as superior by their principal have more options outside of the classroom, have a high opportunity cost, and are therefore more likely to pursue other options than their lower performing counterparts (Chingos and West, 2012; Feng and Sass, 2017; Grissom and Bartanen, 2019).
R3. Differences of Quality Measures Across Teacher Groups
To this point, I have considered the moderating impact of observed variables on the likelihood of returning to the classroom for those teachers that have left, including stable characteristics, trend characteristics that mechanically increase over time, and traits that may vary from over time, including the quality measures of VAM and principal evaluation scores that have not been previously considered. While this analysis and previous research have highlighted differences in return patterns, including those based on gender, race and ethnicity, and geographic location before exit, how these characteristics interact with each other has only received minimal attention.
This leads to the third research question addressed here: Are the potential differences in observed quality homogeneous across different groups of teachers? DeAngelis (2013) bifurcated her analysis by gender and separately by urbanicity, and I add to her analysis by considering these groupings interacted with VAM scores.
Figures 19 through 22 present the Kaplan-Meir Survival Functions of VAM scores interacted with gender status, minority status, urbanicity of school at exit, and licensure status at exit, respectively; Figures 23 through 26 present the same variables interacted with principal evaluation scores. When considering gender differences separated between those who are above and below average, female teachers with above and below average VAM scores prior to exit as 


Figure 19. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average VAM Scores to Below Average VAM Scores by Gender
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Figure 20. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average VAM Scores to Below Average VAM Scores by Minority Status
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Figure 21. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average VAM Scores to Below Average VAM Scores by Urbanicity
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Figure 22. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average VAM Scores to Below Average VAM Scores by Licensure Status
[image: ]


groups are on average statistically significantly more likely to return than either male grouping by VAM score. This finding is more aligned with previous research (Grissom and Reininger, 2012; Murnane et al., 1991), and could be evidence that previous trends of high female return rates remain when male and female teachers are compared against teachers of similar quality. Both minority status and school urbanicity at exit fail to show any statistically distinguishable differences, both when interacted with VAM scores or with principal evaluation scores. The final pairing of licensure status with VAM and principal evaluation scores yields statistically significant results showing that teachers whom have obtained professional licenses are less likely to return after exit. While this aligns with the findings from Figure 13, it does not align with the more robust Cox regression models in Table 2. This can be interpreted to show that teachers pre-

Figure 23. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average Principal Evaluation Scores to Below Average Principal Evaluation Scores by Gender
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Figure 24. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average Principal Evaluation Scores to Below Average Principal Evaluation Scores by Minority Status
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Figure 25. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average Principal Evaluation Scores to Below Average Principal Evaluation Scores by Urbanicity
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Figure 26. Kaplan-Meier Survival Function for Teachers Returning to the Classroom, Comparing Above Average Principal Evaluation Scores to Below Average Principal Evaluation Scores by Licensure Status
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professional licensure are less likely to return after an exit because they are younger and less experienced on average, but when you control for age and experience at exit, this relationship is reversed.
Discussion and Conclusion
This analysis allows for a broad look across different types of teachers and across almost two decades of observations, showing the return patterns of teachers to the classroom with consideration for the various observable factors that moderate their decisions. Also, the analysis represents the first descriptive look at how teacher return patterns can be related to various measures of quality in the classroom prior to leaving. Compared to the prior literature, with some considering teachers in the 1970s and others considering teachers through 2006, this analysis finds the lowest rate of returning to the classroom at 15%, which is very different from the 25% to 40% observed returning to the classroom within five years of leaving (DeAngelis, 2013; DeAngelis and Presley, 2007; Grissom and Reininger, 2012; Murnane et al., 1991; Plecki et al., 2006; Raue and Gray, 2015; Stinebrickner, 2002). While there have been many reasons for shortages considered in the teacher labor market literature, such as fewer entrants into training programs (Bartanen and Kwok, 2020), licensure as a gateway to the profession (e.g., Goldhaber, 2010), teacher salary concerns (Clotfelter et al., 2010; Sutcher et al., 2019), or the localized nature of teacher markets (Boyd et al., 2005; Reininger, 2012), this temporal decrease in the rate of return could be one piece of evidence that the pipeline of returners has made the teacher labor shortage more severe, though right censoring cannot be completely ruled out.
Following the lead of previous research, I hypothesized that female teachers would outpace their male counterparts in their return rates to the classroom. The present analysis does not present clear findings. Whereas I do see patterns similar to previous research on single-variable analysis of gender or patterns that would support the hypothesis like gender sorted by VAM scores, the most robust Cox regression models show that females return at a lower or a statistically indistinguishable rate compared to males, similar to the findings of Grissom and Reininger (2012). As outlined in the literature review, much has been written to build a theory for why the teaching profession has been predominantly female throughout the years, and many of the older works in this strand of teacher return patterns have shown higher female return rates (Beaudin, 1993; Murnane et al., 1991; Stinebrickner, 2002). While this research fails to find the same conclusive differentiation of rates, that does not invalidate policy concerns that would consider the differential burdens that women and men may face during their time away from the profession and the barriers to return.[footnoteRef:4] The evidence connecting family structure to female return rates is important, but even if women return at a higher rate than men, as evidenced in Table 2, childcare costs that fall disproportionately on women can still be considered a “tax on teacher’s earnings” that the public has an interest in, as argued by Grissom and Reininger (2012). [4:  As one reviewer noted, maybe women have more occupations open to them than in earlier years and studies.] 

A contribution of this paper, as called for by previous research, is the consideration of teacher quality measures from their time in the classroom prior to exit as a moderator in the decision of whether or not to return. I find no evidence that either VAM scores or principal evaluation scores prior to leaving play a major role. One potential reason that these relationships are not stronger is that principal evaluation scores and especially VAM scores are not salient measures of quality that teachers are aware of, particularly if they were already making plans to exit when the scores became available. While we do see evidence that high VAM score teachers are more likely to return when differentiated within gender, this is more akin to the sorting out of teaching that has been documented than as a direct reaction to the scores, as low VAM score teachers may have been “counseled out” and not encouraged to return (Drake et al., 2015).
These findings provide new insight into the association between licensure status and the decision to return to the classroom, a linkage that has not been previously considered. As with previous studies, I find that the majority of returners leave early in their career and come back to the classroom within five years. These early career disruptions highlight the importance of licensure when considering potential barriers to reentry into the classroom. The finding that teachers that obtained their professional licensure prior to exit are more likely to return to the classroom signals the need to focus on how returning teachers perceive their ability to reenter. In Tennessee prior to 2015, beginning teachers with apprentice licenses could maintain their license for 3 years, compared to 5 years under the practitioner license policy post-2015. The findings, all of which were effectively under the pre-2015 policy, also highlight a small but significant advantage in above average teachers returning, whether professionally licensed or not. While more evidence is needed, if it is true that the choice to return acts as a sorting mechanism that is associated with higher-quality teaching candidates returning to the classroom as this research shows, then those concerned about the trade-off between teacher quality and teacher shortages should be encouraged by these findings. Whether at the school or state-level, efforts to attract these previously high-performing teachers could pay dividends.
This descriptive study was not able to capture every nuance of the choice sets that teachers face in deciding whether to return to the classroom. Important factors, such as family status and the link to childcare policy have been highlighted in previous research (Grissom and Reininger, 2012), but the present data does not allow a similar at the family composition of the teachers, as did longitudinal surveys that were previously used. To the extent that longitudinal datasets may be able to fold in family characteristics or researchers might be able to merge teachers with healthcare records listing the number of dependents, these important variables would allow the best of these various research projects to be combined in future work. 
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Appendix A. TEAM Observation Rubric
	Instruction: Standards and Objectives
	Instruction: Academic Feedback
	Environment: Expectations
	Professionalism: Growing and Developing

	Instruction: Motivating Students
	Instruction: Grouping Students
	Environment: Managing Student Behavior
	Professionalism: Reflecting on Teaching

	Instruction: Presenting Instructional Content
	Instruction: Teacher Content Knowledge
	Environment: Environment
	Professionalism: Community Involvement

	Instruction: Lesson Structure and Pacing
	Instruction: Teacher Knowledge of Students
	Environment: Respectful Culture
	Professionalism: School Responsibilities

	Instruction: Activities and Materials
	Instruction: Thinking
	Planning: Instructional Plans
	Planning: Assessment

	Instruction: Questioning
	Instruction: Problem Solving
	Planning: Student Work
	


Adapted from Doan (2019) and Hunter (2018)


Appendix B. Tested Grade versus Non-Tested Grade Teacher Comparison
	
	Teachers in Tested Grades (3-8) 
	Teachers in Non-Tested Grades (K-2, 9-12, Non-Core Subjects)

	
	Mean
	S.D.
	Mean
	S.D.

	Stable Characteristics
	
	
	

	Female
	0.836
	0.370
	0.761***
	0.426

	Non-White
	0.191
	0.393
	0.176***
	0.381

	Composite Characteristics
	
	

	Average Career Principal Evaluation (1-5)
	3.831
	0.566
	3.801***
	0.558

	Beginning-of-Career Characteristics
	
	

	School in Urban Setting
	0.076
	0.265
	0.086***
	0.280

	End-of-Career Characteristics
	
	

	Master's Degree or Higher at Exit
	0.417
	0.493
	0.426
	0.495

	Master's Degree or Higher
	0.587
	0.492
	0.562***
	0.496

	# of Teachers Observed
	60,699
	
	78,760
	


Note: ∗p < 0.10; ∗∗p < 0.05; ∗∗∗p < 0.01. Differences indicated by asterisks are relative to teachers in tested grades.

New Teachers	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2941	2516	3058	3036	3377	3489	4250	3647	3284	3785	4009	5199	4478	5638	4509	3811	Leavers	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	698	705	1096	1102	1279	1311	1694	1454	1353	1687	1693	2047	1612	1875	1275	689	Returners	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	463	371	430	421	358	342	410	349	303	295	239	300	125	111	29	36	



All Teachers	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	60153	60383	61358	62398	63594	64547	66657	67914	67563	68398	67722	69635	67624	69693	68909	Permanent Leaver after this Year	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	1145	1145	1145	1204	1378	1381	1498	1417	1487	1930	1905	2252	2079	2153	2866	Leave this Year and Returns	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	918	747	787	677	729	588	673	630	539	642	435	644	331	257	61	
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