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Examining the Teacher Labor Market in Different Rural Contexts:
Variations by Urbanicity and Rural States

Tuan D. Nguyen
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Using repeated cross-sectional nationally representative data, we demonstrate how the teacher labor markets for rural con-
texts are different from those in urban-suburban areas. We also show that teacher attrition is not uniform across various rural
settings. In particular, novice teachers in rural schools in sparsely populated states are more likely to turn over than novice
teachers in urban-suburban schools in sparsely populated states. We also examine how teacher and school characteristics
are associated with turnover in different rural contexts. The findings indicate there should be a concerted effort to examine
teacher attrition in various rural contexts and not simply as delineation from urban-suburban areas.
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ConsIDERABLE evidence has shown teachers are the most
influential school factor in student achievement (Aaronson
et al.,, 2007; Chetty et al., 2014; Kane & Staiger, 2008).
Schools and districts have spent substantial amounts of time
and resources to staff classrooms with qualified teachers
(Hanushek et al., 2004; Loeb et al., 2012). Yet keeping qual-
ity teachers in the classroom has been, and continues to be, a
challenge (Sutcher et al., 2016). High levels of teacher turn-
over can be costly to students because turnover is negatively
associated with student achievement (Henry & Redding,
2018; Ronfeldt et al., 2013). There is general agreement
among scholars and policymakers that more work needs to
be done to shift the uneven distribution of quantity and qual-
ity of teachers, particularly for disadvantaged students and
communities (Guarino et al., 2006; Ingersoll, 2001; Lankford
etal., 2002). For instance, schools and districts have had dif-
ficulty with the retention of qualified teachers in some states
with large rural areas such as Kansas, Nevada, and Oklahoma
(Bihasa, 2018; Carver-Thomas & Darling-Hammond, 2017,
Lazarte-Alcala & Miller, 2018; Sisk, 2015). This is partly
due to the dwindling supply of teachers in rural areas
(McClure & Reeves, 2004), the movement of teachers from
rural to urban areas (Boyd et al., 2005), and the challenges
specific to rural school context such as lower salary, isola-
tion, limited access to professional development, and the
need for teachers to teach many more subjects (Lazarev
et al., 2017). For instance, rural schools in Virginia and
Kentucky face teacher shortages and high turnover due to
lower salary, geographical isolation, and lack of amenities
compared with more urbanized districts (Cowen et al., 2012;
Lochmiller et al., 2016; Proffit et al., 2004). Similarly, teach-
ers in rural Oklahoma and Kansas have consistently received
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lower salary, fewer resources, and limited professional
development opportunities, which contribute to lower reten-
tion of teachers (Kansas Department of Education, 2016;
Lazarev et al., 2017). Since teachers are the most important
factor to student learning and teacher turnover is often more
burdensome to rural communities, it is important to examine
how teacher attrition varies by different rural contexts,
which rural teachers are most at risk of turning over, and
what factors are associated with teacher turnover. A better
understanding of these factors may allow researchers and
policymakers to identify and implement solutions to retain
teachers in rural schools.

More specifically, leveraging four waves of the Schools
and Staffing Survey (SASS), this study examines the extent
to which teachers turn over at differential rates nationally
and in three different rural contexts. Moreover, we consider
whether novice teachers and specialty teachers, STEM (sci-
ence, technology, engineering, and mathematics) and special
education teachers specifically, are more likely to turn over
in rural settings. This study also aims to address the extent to
which teacher and school characteristics are associated with
teacher attrition in various rural contexts (as defined by the
U.S. Census Bureau, by percent urbanicity, and percent pop-
ulation sparsity). In doing so, this study makes several con-
tributions to the research on teacher attrition and retention,
particularly in the context of rural education. First and fore-
most, as most studies on teacher attrition focus on the urban
context, or treat rurality as simply a control in regression
analyses, or employ small samples to examine teacher attri-
tion, this study will be the first to employ large-scale data to
examine teacher turnover specifically in different rural con-
texts. Second, instead of using short-term administrative data
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for some district or state, this study utilizes repeated cross-
sectional state and nationally representative data to provide
a more thorough analysis of teacher and school characteris-
tics in various rural contexts as well as analysis of teacher
turnover. SASS data are particularly important as the results
are generalizable to state and national levels, and the results
are not simply idiosyncratic to particular states or one spe-
cific rural context. Relatedly, due to the rich data provided
by SASS, we can examine how teacher characteristics and
the conditions of the schools in which they teach have
changed over time in these rural contexts and how these
characteristics are associated with turnover. Last, this study
is also able to differentiate between teachers who move
schools and those who leave the profession and analyze the
factors associated with each set of mobility patterns together
and separately.

The rest of the article is organized as follows. First, we
discuss the current literature on teacher attrition in rural con-
texts and how teacher and school characteristics influence
teacher turnover. Then we discuss the data and methods
employed in the article. After we examine the results of the
study, we discuss how our findings fit into the current land-
scape of knowledge and the implications of the findings. As
a preview of our results, we find teachers turn over at higher
rates in sparsely populated states but at lower rates in rural
schools. However, we also find novice teachers in rural
schools in sparsely populated states are more at risk of turn-
ing over than their counterparts in urban-suburban schools
also in sparsely populated states. We find several teacher and
school characteristics are associated with turnover, and that
patterns of attrition are remarkably similar across various
rural contexts. However, some factors are more salient in
one form of turnover than another.

Conceptual Framework

Teacher turnover has been examined largely within the
context of economic labor market theory, which posits the
number of laborers in a specific occupation is the point at
which the supply of available labor equals the demand for
that labor (Guarino et al., 2006). In its most basic terms, the
economic equilibrium stipulates supply and demand for
workers fluctuate based on the value assigned to the posi-
tion under conditions of fixed compensation. Within highly
valued positions, there will be a surplus of labor, as more
individuals will be seeking to enter that field. When posi-
tions are of low value, there will be a shortfall of labor, as
fewer individuals will be seeking to enter the field. However,
as wages and other forms of compensation are adjusted, we
would not necessarily expect long run shortages or surpluses
in the labor market.

Applied to the labor market for teachers, teachers value
certain teaching positions based on a variety of characteris-
tics, including potential salary, workplace conditions, and

geographical location. For instance, research has found
teachers to place high importance on school facilities when
selecting specific teaching positions, with lower importance
placed on student background (Horng, 2009). Schools then
are in competition with other schools. In an attempt to attract
the best teachers, schools will compete against other schools
to offer the greatest values for teachers through higher sala-
ries, improved working conditions, and even amenities pro-
vided by the surrounding areas. To this end, rural schools are
often at a disadvantage compared with their urban-suburban
counterparts since rural schools traditionally have lower lev-
els of financial resources due to how education finance is
often based on local property taxes and because the sur-
rounding areas have less amenities (DeYoung & Crowley,
1990; Shuls, 2018). Then, this disparity in education finance,
amenities, and resources more broadly plays a significant
role in terms of teacher recruitment and retention.

By their very nature, rural schools face challenges in
recruiting and retaining quality teachers since they are
located in areas of more limited labor supply. The labor mar-
ket supply has shifted toward urban and suburban settings
where amenities are more available, and the labor market for
teachers has generally followed this trend (Boyd et al., 2005;
Curran, 2017; McClure & Reeves, 2004). As rural schools
have difficulties in attracting teachers, they also experience
difficulties in retaining the teachers (Borman & Dowling,
2008).

In sum, through the lens of economic labor market theory,
we would expect the teacher labor market to have additional
challenges in the rural context due to more constrained
financial resources and the appeal of community amenities
relative to their urban-suburban counterparts. The examina-
tion of teacher turnover would be incomplete without the
full consideration of how rurality, and the specific context of
rurality, contribute to teacher turnover. Next, we discuss the
limited knowledge base around teacher attrition in rural
contexts.

Teacher Attrition in Rural Contexts

While there is a large and robust literature on the factors
of teacher attrition and retention (Borman & Dowling, 2008;
Nguyen et al., 2020), the vast majority of this research has
focused on large urban areas. Research on teacher attrition
has rarely considered rurality on its own (Monk, 2007) and
has often included it simply as a covariate in regression
models. The research that exists on teacher attrition in rural
contexts employs qualitative research that is hard to general-
ize to other settings, uses small samples, considers only a
subset of teachers, or conflates teacher intention or survey
result for actual attrition behavior (Hammer et al., 2005;
Lowe, 2006; Maranto & Shuls, 2013; Prater et al., 2007,
Ulferts, 2016). For instance, Berry et al. (2011) examined
special education teacher recruitment and retention in rural



districts by conducting telephone interviews with 203 spe-
cial educators. Even though the authors discussed retention
in their article, the questions they asked were about the
respondents’ perceptions of the reasons that other special
education teachers typically leave the district. Similarly,
Davis (2002) examined factors related to teacher retention in
small rural schools in Montana using survey responses from
126 teachers, and Fry and Anderson (2011) examined four
first-year teachers in rural schools.

Other research has tried to synthesize common themes or
causes of turnover in rural settings, but neither are these
typically systematic nor do they consider whether the origi-
nal papers use qualitative or quantitative data. For example,
Lowe (2006) examined the most “common causes” of a high
turnover rate among rural teachers and concluded that,
among others, providing authentic mentoring for new teach-
ers and offering incentives, salary increases, and/or bonuses
would be effective in reducing turnover. However, there is
no discussion of how these particular policy solutions were
chosen or how the support for these solutions come about
from the scant information on the references themselves. A
more recent study by Maranto and Shuls (2013) provides
similar recommendations about efforts and practices that
may be used to reduce attrition, but there is little empirical
evidence that these suggestions have measurable relation-
ship with actual turnover, and some of the research cited is
not specific to teachers in rural settings.

The most comprehensive look at teacher attrition and
retention in rural settings is a review by Hammer et al. (2005).
In their review, they find more research on recruitment rather
than retention and what was known on rural retention was
rather thinned and more anecdotal than systematic because,
as noted previously, research using rural-specific data is
rarely done. From what they are able to synthesize, they con-
clude the rural-specific literature suggests there are some
main challenges related to both recruitment and retention in
rural settings: lower pay, geographic and social isolation, dif-
ficult working conditions, and the NCLB (No Child Left
Behind) requirement for highly qualified teachers, as rural
teachers often teach multiple subjects (needing certification
for each subject), and professional development can be scarce
in rural communities (Beesley et al., 2010; Lazarev et al.,
2017). In short, in comparison with what we know about the
factors that drive teacher attrition and retention nationally or
in large urban areas, there is a relatively little quantitative
research on teacher attrition in the rural context and virtually
no research on how the factors associated with attrition may
vary for different rural contexts.

There are a few large-scale quantitative studies examin-
ing teacher attrition in rural contexts. For instance, Cowen
et al. (2012) examine the challenges to recruitment and
retention of teachers in Appalachian schools and how the
geographic isolation of these schools contributes to these
difficulties. They find Appalachian teachers are particularly
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at risk of leaving the profession and leaving Appalachia
rather than transferring into it and that interdistrict mobility
is rare. Moreover, they find regular certified Appalachian
teachers are substantially more likely to leave than regular
certified non-Appalachian teachers. In short, they find
Appalachian teachers are more likely to turn over and certi-
fied Appalachian teachers are even more at risk on top of
that.

However, many studies comparing turnover rates between
rural and nonrural areas using national and state-level data
do not find rural teachers are, on average, more likely to turn
over than their urban counterparts (Donaldson & Johnson,
2010; Moore, 2011; Nguyen et al., 2020; Smith, 2006).
Lochmiller et al. (2016) found that rural teachers stayed at
the same school at higher rates than teachers in urban and
suburban areas. These findings suggest teacher turnover is
not uniformly higher in all rural contexts; in other words,
levels of teacher turnover may be specific to the rural con-
text and the local teacher labor market, not simply divided
by the rural-urban delineation. These studies, however, do
not examine how teacher and school factors are associated
with teacher attrition specifically for the rural context.

In short, there is a dearth of research on what drives
teacher attrition and retention in rural context. What is
known is based largely on research using small samples,
qualitative research that is hard to generalize to other set-
tings, subsets of teachers such as only rural special education
teachers, and research that relies on proxy measures of actual
attrition behavior. To fill this gap, our study employs large-
scale quantitative data to examine teacher attrition behavior
in various rural contexts including rural schools, less urban-
ized states, sparsely populated states, and their interactions.
Moreover, we will extend prior work by examining if teacher
turnover is higher or lower in various rural contexts. Next, to
motivate why we examine certain teacher and school charac-
teristics and their relationships with attrition, we discuss
how teacher and school characteristics are associated with
teacher turnover. We note these discussions are not specific
to the rural contexts as the majority of research on teacher
turnover does not focus on rural contexts, one of the main
gaps we are beginning to address in this article. However,
the prior literature indicates these are important characteris-
tics that do contribute to teacher turnover and should be
examined specifically for rural contexts.

Teacher Characteristics

Research has found teacher background and characteris-
tics, such as race/ethnicity, gender, age, experience, and cer-
tification, are associated with turnover. For instance, some
research has found female teachers are more likely to leave
the profession, while others have found men are more likely
to leave (Barbieri et al., 2011; Boyd et al., 2011; Ingersoll,
2001). In terms of race/ethnicity, White teachers tend to
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leave more frequently than minority teachers (Kukla-
Acevedo, 2009; Moore, 2011). With regard to new and
young teachers, turnover is high for both groups (Borman &
Dowling, 2008; Guarino et al., 2006). STEM and special
education teachers and teachers with graduate degrees are
also more at risk of turning over in many contexts (Clotfelter
et al., 2008; Imazeki, 2005; Ingersoll, 2001). Training, certi-
fication, and college selectivity are all factors that tend to
have significant associations with turnover (Borman &
Dowling, 2008; Boyd et al., 2005; Newton et al., 2011).
Teachers with higher salaries or belonging to a union tend
are less likely to attrit (Hanushek et al., 2004; Kelly &
Northrop, 2015; Kukla-Acevedo, 2009; Lankford et al.,
2002). In sum, there is a substantial literature on how teacher
characteristics are associated with turnover. However, the
shortcoming of many of these studies is that they are based
on data in urban settings or not focused on rural settings spe-
cifically. Therefore, it is important for us to examine whether
these relationships hold when we focus on rural settings.

School Characteristics

There are many studies examining how school character-
istics are associated with turnover, but the findings are not
consistent across studies. These findings may be more mixed
due to how teachers sort themselves into various schools and
how the relationships between school characteristics and
teacher turnover may vary based on the context. As dis-
cussed previously, rural teachers may turn over at higher
rates in some contexts but not others, so it is important to
carefully examine how turnover may vary depending on the
rural context, a particular focus of our study. Research sug-
gests school size and enrollment are associated with turn-
over, but the magnitudes of the effects are small (Goldhaber
et al., 2011; Imazeki, 2005; Kelly, 2004). Similarly, while
the socioeconomic composition of schools is an important
part of the school culture and is related to the working con-
ditions of schools, research has found weak to no connec-
tion between it and attrition (Borman & Dowling, 2008).
However, an explanation for these findings is that measures
of socioeconomic composition are often reported as a per-
centage, which may not have a strong linear relationship
with turnover indicating other comparisons such as quartile
comparison or high versus low socioeconomic conditions
may provide better results. In terms of student minority com-
position, teachers working in majority-minority schools are
more likely to leave relative to teachers in White-majority
schools (Carroll et al., 2000; Dagli, 2012). Last, research has
consistently found administrative support and teacher coop-
eration may be able to reduce turnover (Boyd et al., 2011;
Kraft et al., 2016; Smith, 2006; Urick, 2016). In sum, prior
research examining school characteristics and teacher turn-
over suggests school characteristics are important and should
be considered in tandem with turnover. Moreover, as school
conditions vary substantially across rural contexts, research
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must consider how they may contribute to teacher turnover
(Biddle & Azano, 2016). For instance, students in rural
schools tend to perform lower academically and receive less
funding than their urban and suburban counterparts (DeYoung
& Howley, 1990; Graham & Provost, 2012; Shuls, 2018). By
including school characteristics in the analysis, we would be
able to examine the extent to which these relationships vary
with different rural contexts.

Data and Method

This article uses restricted data from SASS and its sup-
plement, the Teacher Follow-up Survey (TFS), which is
administered by the National Center for Education Statistics
(NCES). All waves of SASS consist of state representative
and nationally representative samples of schools, principals,
and teachers for public schools in the United States. These
surveys include comprehensive data on teacher characteris-
tics, school characteristics, and teacher attrition behavior.

For this study, four of the most recent waves of SASS are
used to examine the teacher characteristics and school char-
acteristics in which they teach in three different rural con-
texts: (1) rural schools as designated as rural by the U.S.
Census Bureau, (2) percent urban at the state level, (3) state-
population density. More specifically, we use the 1999—
2000, 2003-2004, 2007-2008, and 2011-2012 waves where
teacher turnover data are available. We employ appropriate
sampling weights to make the results representative at the
state and national levels. The overall sample size for the
descriptive analysis is 139,170 unique teacher-year observa-
tions. The sample sizes are 90,860 teachers in less urbanized
states (by percent urban), 91,300 teachers in sparsely popu-
lated states (by population density), and 49,110 teachers in
rural school designation.

Measures of Rural Contexts

To thoroughly examine the teacher labor market in the
rural context, we are using three distinct operationalizations
of rurality. The first is simply schools designated as rural by
NCES Common Core of Data and by the U.S. Census
Bureau (Ratcliffe et al., 2016). The second is by selecting
states by percent urban. In the United States, 80.7% of the
population lives in urban-suburban areas (U.S. Census
Bureau, n.d.). As there is no agreed-upon delineation of
what makes a rural or nonrural state, we designate all states
whose populations in urban-suburban areas are less than
80%, the U.S. average, as less urbanized rural states. In
other words, in these states, 20% or more of the population
live in rural areas. By this measure, 32 states are considered
rural states by percent urban (Appendix Table A.1). Others
might reasonably argue it is not only the percent population
living in rural areas that matter, but the population sparsity
and geographical isolation that matter more. As noted previ-
ously, teacher turnover, and relatedly teacher shortages,



may be driven in part due to geographical isolation and the
issues of sparsity and critical density to provide profes-
sional development for teachers and infrastructures for
schooling (Cowen et al., 2012; Lochmiller et al., 2016;
Mathis, 2003; Proffit et al., 2004). Due to (dis)economy of
scale, isolated school systems face challenges to recruiting
and retaining teachers (Gross & Jochim, 2015; Mathis,
2003). As such, states that are more sparse and geographi-
cally isolated like Arizona and Utah may face more of these
challenges than less urbanized states that are less sparse
such as Michigan and Ohio. To address this issue, we use a
third measure of rural context of states by population den-
sity (U.S. Census Bureau, n.d.). This third measure then
captures how sparsely populated each state is with respect
to how large it is geographically. In many ways, this opera-
tionalization reflects findings the teacher labor markets in
sparse and geographically isolated regions are substantially
different from those in urban areas (Cowen et al., 2012). To
match the number of states designated as rural by percent
urban, we select classify the lowest 32 states in term of pop-
ulation density as rural. In short, using these three rural con-
texts, we are able to examine how the teacher labor markets
vary within each context and the extent to which teacher
attrition is more pronounced in one rural context or another.
As a sensitivity check of our choice of cutoff for urbanic-
ity, we also create a second cutoff where we select states
with less than 70% urban by population and a matching
number of sparsely populated states (Appendix Table
A.2). We also replicate our analyses for states with both
urbanicity and population sparsity characteristics. For dis-
trict leaders who may consider whether these results are
applicable to them, we also run similar analyses for rural
districts as classified by the U.S. Census Bureau and rural
schools in rural districts.

Measures of Teacher Characteristics, School
Characteristics, and Attrition

We include a comprehensive set of teacher and school
characteristics in this study. In terms of teacher characteristics,
we have gender, race/ethnicity, age, teacher experience,
whether the teacher teaches math or science (STEM) or
special education, graduate degree(s), certification, under-
graduate college selectivity using Barron’s Admissions
Competitiveness Index, annual salary, and union member-
ship. In terms of school characteristics, we consider the
school’s urbanicity, enrollment size, secondary or elementary
level, the percentage of students with free-and-reduced-price
lunch (FRPL) eligibility, percent minority, percent individual-
ized education program (IEP), and percent limited English
proficiency (LEP). We also include principal reports of the
level of student disciplinary problems, administrative support
to teachers as reported by teachers, and the level of coopera-
tive effort among teachers.

Teacher Labor Market in Different Rural Contexts

The main dependent variables for this study come from
the principal report of teachers’ employment status (TFS) in
the follow-up year following the baseline survey year.
Teacher status is classified into one of three categories:
stayers, switchers, and leavers. Teachers who remained in
the same school in the baseline year are stayers, teachers
who switched to a new school are switchers, and teachers
who left the teaching profession are leavers. In some analy-
ses, we also combine switchers and leavers into a single
group called movers to examine turnover from the perspec-
tive of the school where a teacher who is no longer teaching
in the same school the next year is a teacher who has to be
replaced. A complete description of the variables used can be
found in Appendix Table A.3.

Method

This study includes both descriptive and regression anal-
yses. In the descriptive analysis, we examine how teacher
and school characteristics and teacher mobility patterns vary
in the three different rural contexts and at the national level
as a point of comparison. With regression analysis, we esti-
mate an ordinary least squares (OLS) model to examine
whether teacher turnover (comparing stayers against mov-
ers) varies by the three rural contexts and their interactions.
We also examine whether turnover is more pronounced for
novice and specialty teachers (STEM and special education)
who are often at higher risk of attrition and whether there is
differential attrition for these teachers in different rural con-
texts. Next, we use OLS models to estimate the turnover
probabilities for movers, switchers, and leavers separately.
The main equation to estimate this relationship is

Yo =PBo +Ti1 +SjBa +Mic + v + &5 (1)

Y represents the three forms of turnover (moving, switching,
and leaving) for teacher 7 from school j in year 7. T'is a vector
of teacher characteristics and S is a vector of school charac-
teristics. A, is state fixed effects to account for unobserved
heterogeneity across states, and ¥, is a wave fixed effect to
account for time-specific correlates of teacher turnover, such
as the 2008 recession. Last, &, is a random error term.
Clustered standard errors at the school level are employed.
Nationally representative weights are used for each wave in
the main analysis. While these models may be estimated
using multinomial logistic regression models, this model is
estimated as a linear probability model to ease interpreta-
tion. Multinomial logistic regression results, while not pre-
sented, are substantively similar (available on request). In
sum, this OLS model can account for temporal shocks to
teacher turnover that may be specific to particular years and
SASS sampling design allows for representativeness at the
state level so the use of state fixed effects also allows within
state interpretation.



TABLE 1
Teacher and School Characteristics by Various Rural Context

(1) (2) Less (3) Sparsely (4) Rural by
Variables Nationally Urbanized States Populated States Census Bureau
Teacher characteristics
Female 0.76 0.76 0.76 0.75
Black 0.07 0.08 0.06 0.05
Asian 0.02 0.01 0.01 0.01
American Indian 0.01 0.01 0.01 0.01
Hispanic 0.06 0.02 0.07 0.03
White 0.85 0.89 0.85 0.91
Novice teachers 0.10 0.09 0.10 0.09
STEM 0.14 0.14 0.14 0.15
SPED 0.12 0.12 0.11 0.11
Graduate degree 0.50 0.50 0.44 0.44
No certification 0.02 0.02 0.02 0.02
Most selective college 0.09 0.06 0.05 0.05
Very selective college 0.19 0.19 0.17 0.17
Salary per $1,000 52.50 48.59 45.86 45.59
Union member 0.77 0.71 0.68 0.70
School characteristics
Rural school 0.23 0.34 0.32 1
Suburban school 0.51 0.46 0.40 0
Urban school 0.26 0.20 0.27 0
K~12 enrollment 812 697 731 564
Secondary school 0.31 0.31 0.31 0.32
Percent FRPL 0.41 0.41 0.45 0.45
Majority FRPL 0.37 0.35 0.42 0.39
Percent minority 0.38 0.29 0.37 0.24
Majority minority 0.34 0.23 0.31 0.18
Percent IEP 0.13 0.13 0.12 0.13
Percent LEP 0.07 0.03 0.07 0.03
Admin. support 0.00 0.01 0.03 0.01
Teacher coop 0.05 0.06 0.06 0.03
Observations 139170 90860 91300 49110

Note. Less urbanized states are states with 20% or more living in rural areas. Sparsely populated states are states with low population density. Rural, sub-
urban, and urban are defined by the U.S. Census Bureau. Novice teachers have less than 3 years of experience. Salary has been converted to constant 2012
dollar. Nationally representative weights are employed. Sample sizes weighted to the nearest 10 in accordance with National Center for Education Statistics
nondisclosure rule. Adapted from the U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey. STEM
= science, technology, engineering, and mathematics; SPED = special education; FRPL = free or reduced-price lunch; IEP = individualized education

program; LEP = limited English proficiency.

Results
Teacher and School Characteristics in Rural Contexts

Table 1 presents the teacher characteristics and school
characteristics nationally, for rural states by percent urban
(less urbanized states), for rural states by population density
(sparsely populated states), and for teachers in rural schools.
From 2000 to 2012, nationally about three quarters of teach-
ers are women, 85% are White, 10% are novice teachers,
and 14% and 12% are STEM and special education teachers.
Half of the teachers nationally have graduate degrees, 2%
have no certification, 9% come from the most selective
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colleges, 19% come from very selective colleges, earn about
$52,500 a year on average, and about three quarters have
union membership. In comparison, less urbanized states
most closely resemble teacher characteristics nationally,
albeit with some minor differences. In these rural states with
20% or more of the population living in rural areas, 89% of
teachers are White and they earn, on average, about $48,590
with 71% having union membership. In comparison, teach-
ers in sparsely populated states tend to be less educated (only
44% have graduate degrees) and come from less selective
colleges. What is perhaps a stark difference is the average
salary for teachers in these states is only $45,860 in constant



TABLE 2
Rate of Attrition by Rural Context

(1) (2) Less (3) Sparsely (4) Rural by
Teacher Status Nationally Urbanized States Populated States Census Bureau
Stayer 85.49 85.41 84.17 86.38
Switcher 7.20 7.60 791 7.07
Leaver 7.31 7.00 7.92 6.55
Observations 139,170 90,860 91,300 49,110

Note. Nationally representative weights are employed. Sample sizes weighted to the nearest 10 in accordance with National Center for Education Statistics
nondisclosure rule. Stayers are teachers who remain in the school where they taught in the previous year. Switchers are teachers who remain in teaching but
have moved to a different school. Leavers are teachers who leave teaching altogether. Adapted from the U.S. Department of Education, National Center for

Education Statistics, Schools and Staffing Survey.

TABLE 3
Rate of Attrition in Rural Schools and Various Rural Contexts
(1) (2) Turnover (3) Turnover (4) Interaction (5) Interaction of
Turnover in in Less in Sparsely of Rural Schools Rural Schools and
Rural Urbanized Populated and Less Sparsely Populated
Variable Schools States States Urbanized States States

Rural school —0.011** (0.004)
Rural states by urbanicity

Rural states by density

Interaction of rural context

N 139,170 139,170

0.001 (0.004)

~0.011 (0.007)
0.004 (0.004)

~0.021%* (0.005)

0.023%* (0.004) 0.024%* (0.004)

0.007 (0.007)
139,170

~0.001 (0.008)

139,170 139,170

Note. Nationally representative weights are employed. Year fixed effects are employed. Clustered standard errors at the school level are in parentheses.
Adapted from the U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey.

“p < .10, *p < .05. **p < 01.

2012 dollars, about $6,600 less than the national average. In
rural schools, teachers tend to be more White (91%), with
44% having graduate degrees, and have a similar salary to
those working in sparsely populated states. In short, teachers
in various rural contexts, on average, have lower rates of
holding graduate degrees, attended less selective colleges,
earn less, and are less likely to have union membership than
teachers nationally.

With regard to school characteristics nationally, less than
a quarter of the schools are rural, half are suburban, and a
little more than a quarter are urban. About 37% are majority-
FRPL schools (low-income) and 34% are majority-minority
schools. About 13% of students have IEP and 7% have LEP.
In comparison, about a third of schools are located in rural
areas in less urbanized states with lower K—12 enrollment,
comparable majority-FRPL schools, lower majority-minor-
ity schools, and lower percentage of LEP students. Schools
in sparsely populated states are comparable with less urban-
ized states except the percentage of majority-FRPL and
majority-minority schools are higher, which may contribute
to differences in attrition rates. In comparison, rural schools
have substantially lower enrollment, about 39% are major-
ity-FRPL schools, and only 18% are majority-minority
schools. In short, rural schools tend to have less students on

average, have more students who are FRPL eligible, and are
less diverse in terms of race/ethnicity.

Teacher Attrition in Rural Contexts

In terms of attrition, nationally about 14.5% of teachers
turn over every year, half are switching schools, and half are
leaving the profession (Table 2). These rates are similar to
those in less urbanized states. On the other hand, teachers
tend to turn over at a higher rate in sparsely populated states
(about 8% are switchers and 8% are leavers). In rural
schools, however, less than 14% turn over every year, with
7% switching and 6.6% leaving. These descriptive results
suggest teacher attrition is not constant across various rural
contexts, which we examine in more details next.

In Table 3, we examine whether turnover rates are statisti-
cally different in various rural contexts, employing wave
fixed effects. We observe teachers in rural schools, on aver-
age, are 1.1 percentage points less likely to turn over than
teachers in urban-suburban schools (Model 1 of Table 3). We
note that a 1 percentage point difference in turnover is very
meaningful as it may represent 300 teachers in a state that
employs 30,000 teachers. Turnover in less urbanized states
are not significantly different from that in more urbanized
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states (Model 2). On the other hand, teachers in sparsely
populated states are 2.3 percentage points more likely to turn
over (Model 3). To put this in context, this is nearly a 16%
increase in turnover rate compared with the national aver-
age. In Models 4 and 5, we examine whether there may be
differential rates of turnover for rural schools in less urban-
ized and sparsely populated states. In Model 4, we find no
evidence of the interaction of rural schools and less urban-
ized states. In Model 5, we also do not find an interaction
effect. However, we observe teachers are less likely to turn
over in rural schools (2.1 percentage points) by nearly the
same amount as they are more likely to turn over in sparsely
populated states (2.4 percentage points). In sum, the results
from Tables 2 and 3 suggest teacher attrition is not constant
across different rural contexts. In particular, teachers in rural
schools are consistently less likely to turn over than teachers
in urban-suburban areas, but teachers in sparsely populated
states are substantially more likely to turn over compared
with teachers in more densely populated states.

Rural Teachers More at Risk of Turning Over

Next, we specifically examine how attrition rates vary for
teachers who have been identified to be at a higher risk of
turning over in the literature, namely, novice teachers and
specialty teachers (STEM and special education). In Table 4,
the first three models examine the extent to which novice and
specialty teachers are more or less likely to leave their current
schools (switch and leave), switch schools, and leave teach-
ing, respectively, at the national level, and whether these
relationships vary based on the rural status of the school.
Models 4 to 6 and Models 7 to 9 replicate these analyses
focusing on less urbanized states and sparsely populated
states, respectively.

In Model 1, we find novice teachers and special education
teachers in urban-suburban areas are particularly at risk of
turning over. In particular, novice teachers, teachers with 1 or
2 years of teaching experience, are 9.1 percentage points
more likely to turn over than veteran teachers in urban-subur-
ban areas. There is some evidence to suggest novice teachers
in rural schools are even more at risk of turning over in com-
parison with novice teachers in urban-suburban areas (this
result is only marginally significant). Moreover, when turn-
over is disaggregated into switching and moving (Models 2
and 3), we observe novice teachers are both more likely to
switch and to move relative to more veteran teachers.
Similarly, special education teachers are more at risk of turn-
ing over overall, including switching and leaving, but special
education teachers are less likely to leave teaching in rural
schools than their counterparts in urban-suburban schools.'
On the other hand, there is no evidence that STEM teachers
are more likely to turn over compared with general teachers
(Model 1), and there is some evidence they are less likely to
switch schools in urban-suburban areas but STEM teachers
may be more at risk of switching schools in rural schools.

8

In comparison, when we replicate this analysis for less
urbanized states (Models 4-6), we generally find similar
patterns of attrition except the differential relationships
between novice and specialty teachers in rural schools are no
longer significant (examining the interaction terms). In other
words, novice and specialty teachers in rural schools are not
more or less likely to turn over (move, switch, or leave) than
their counterparts in urban-suburban schools. On the other
hand, when we focus on sparsely populated states (Models
7-9), we observe that novice teachers in rural schools are 4.7
percentage points more likely to leave than novice teachers
at urban-suburban schools who are already more likely to
turn over compared to more experienced teachers. Stated
differently, novice teachers in rural schools have higher risks
of turning over compared with their counterparts in urban-
suburban schools. We have marginally significant evidence
that special education teachers in rural schools in sparsely
populated states are less likely to turn over compared with
special education teachers in urban-suburban schools in
sparsely populated states (Model 9) but as noted previously
this finding is reversed when we are able to account for
teacher and school characteristics. Relatedly, STEM teach-
ers in rural schools are more likely to turn over than their
counterparts in urban-suburban schools. In particular,
STEM teachers in rural schools in less urbanized states are
1.5 percentage points, nearly 20% relative to baseline, more
likely to switch schools than their counterparts.

In sum, the results of Tables 3 and 4 suggest differential
attrition happens in rural schools and in sparsely populated
states. The attrition rates, for novice teachers and specialty
teachers, at less urbanized states are not substantially differ-
ent from those at the national level. Moreover, some of the
differential attrition observed at the national level is driven
more by sparsely populated states and not by less urbanized
states (examining the interaction terms for novice and spe-
cialty teachers and rural schools across the nine models). Due
to these findings, when we examine the factors that are asso-
ciated with teacher mobility patterns in different rural con-
texts in Table 5, we focus on rural schools nationally (Models
1-3), on sparsely populated states (Models 4-6), and finally
rural schools in sparsely populated states (Models 7-9).

Factors of Teacher Attrition in Rural Contexts

In Models 1 to 3 where we examine the factors associated
with various forms of turnover behavior in rural schools
nationally, we observe that Black teachers are 4.1 percentage
points more likely to turn over relative to White teachers in
rural schools, driven mainly by Black teachers leaving the
profession. Similar to before, novice teachers are more at risk
of turning over relative to more veteran teachers. Special edu-
cation teachers are more likely to switch schools as are teach-
ers with graduate degrees. Unsurprisingly, teachers without
certification are more likely to turn over, particularly leaving
the profession, and teachers with union membership are less
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likely to turn over. Teachers in majority-minority rural schools
are 2.4 percentage points more likely to turn over than teach-
ers in majority White rural schools. Last, teachers who report
stronger administrative support are less likely to turn over as
are teachers who report more cooperation among teachers in
the schools. Remarkably, we observe substantively similar
patterns when we examine teacher attrition in all schools in
sparsely populated states (Models 4-6) where Black teachers,
novice teachers, special education teachers, teachers with
graduate degrees, teachers without certification, and teachers
in majority-minority schools are more at risk of turning over
compared with their peers, while teachers with union mem-
bership, teachers who report more administrative support, and
teachers who report more cooperation among themselves are
less likely to turn over. However, we observe teachers work-
ing in low-income schools are more likely to turn over than
teachers working in more affluent schools. In comparison
with rural schools nationally, we observe similar patterns
when we examine teacher attrition in rural schools in sparsely
populated states (Models 7-9).> In sum, our results show there
are some factors significantly associated with various forms
of teacher attrition and these relationships are consistent and
persist in various rural contexts.’

To further explore why some teachers turn over, we also
leverage the TFS that includes some reasons teachers indi-
cate that are very important in their decision to turn over.
Since the TFS is available only on a small subset of teachers
who turn over, we view this as a purely exploratory analysis
that may provide suggestive evidence for future work, but
for which the results may not be as generalizable as the main
analyses. The results indicate that location of work (resi-
dence), dissatisfaction with administration, and working
conditions are three of the most important reasons why
teachers turn over for teachers in both sparsely populated
states and less urbanized states (Appendix Figure A.l).
About 20% of teachers who turn over also indicate that sal-
ary and dissatisfaction with job assignment are very impor-
tant reasons why they leave. While these are suggestive
findings, they do correspond to previous findings from sys-
tematic reviews and meta-analyses of teacher turnover
(Borman & Dowling, 2008; Nguyen et al., 2020).

Sensitivity and Robustness Checks

To ensure our results are not driven solely by our choice of
using states with 20% or more rural populations and compa-
rable number of sparsely populated states, we utilize a second
cutoff of lesser urbanized states where 30% or more of the
population is considered rural by urbanicity (see Appendix
Table A.2 for specific states). These results are substantively
similar to our main analyses (Appendix Tables A.5 and A.6)
except Black teachers are not consistently more likely to
turn over in these states or in rural schools within these
states. For instance, we consistently observe special educa-
tion teachers are more likely to turn over, particularly in the

Teacher Labor Market in Different Rural Contexts

form of switching schools, in these rural settings. As another
sensitivity check, when we examine these relationships in
nine states with the highest rates of rural population and are
most sparsely populated, we find these relationships remain
substantively similar (Appendix Table A.7).

We also replicate our analyses at the district level, which
we believe will be helpful for district leaders who may won-
der whether these state-level results are applicable to rural
districts more broadly. We find teachers in rural districts turn
over at around 14.3% every year with about half switching
to other schools and half leaving the profession, similar to
the results for less urbanized states. However, teachers in
rural districts are 1.1 percentage point less likely to turn over
relative to more urban districts, which is similar to the results
for turnover in rural schools nationally. When we examine
whether certain teachers are more likely to turn over in rural
districts, we find novice teachers in rural schools in rural
districts are substantially more likely to switch schools,
while novice teachers in nonrural schools in rural districts
are not more likely to switch schools (Model 2 of Appendix
Table A.8). In short, for rural districts, novice teachers work-
ing in rural schools are more at risk of turning over.

In terms of teacher and school characteristics associated
with turnover, the results are similar to the results for sparsely
populated states and for rural schools in sparsely populated
states (Appendix Table A.9). We find Black teachers, novice
teachers, and special education teachers are more likely to
turn over. We also find teachers with union membership, and
teachers who report better administrative support or better
teacher cooperation are less likely to turn over. In short, we
find teachers in rural districts are less likely to turn over
compared with more urban districts, but novice teachers in
rural schools in these districts are more likely to move from
one school to another, and the relationships between teacher
and school characteristics are similar to those in sparsely
populated states.

We also examine whether teacher mobility patterns vary
monotonically with respect to the state’s urbanicity level
and the population density level (Appendix Table A.10). To
divide states into quartiles, we have 12 states in the first
quartile (least urban or least dense) and 12 states in the
fourth quartile (most urban or most dense), and 13 states in
the second and third quartiles each. While these results are
generally comparable with the main results, there is evi-
dence to suggest that teacher mobility patterns do not neces-
sarily vary monotonically with respect to urbanicity and
density level. For instance, the finding that teachers in rural
schools in less urbanized states are less likely to turn over
(Model 4 of Table 4) are driven mainly by teachers in the
third quartile in terms of urbanicity (Model 3 of Appendix
Table A.10). On the other hand, the finding that novice
teachers in rural schools in sparsely populated states are
more likely to turn over (Model 7 of Table 4) are mainly
driven by teachers in the second quartile in terms of popula-
tion density (Model 6 of Appendix Table A.10). In sum,

11



Nguyen

these results suggest some teacher mobility patterns do not
vary monotonically in terms of urbanicity and density. We
also observe similar patterns when we examine the associa-
tions of teacher and school characteristics and turnover by
quartiles in Appendix Table A.11.

Taken altogether, these findings illustrate how, in some
aspects, there are some similarities between rural contexts,
but in others, the same set of rural contexts may exhibit
entirely different relationships. As such, it is important to
examine teacher turnover, and more broadly the teacher
labor market, specific to particular rural contexts.

Discussion and Conclusion

The descriptive analysis in Table 1 illustrates how teacher
demographics in various rural contexts are generally reflec-
tive of the teacher labor work force nationally. However, in
some important ways, there are important differences between
rural teachers and the schools in which they teach compared
with teachers nationally. Rural teachers tend to be more White,
have lower rates of graduate degrees, attended less selective
colleges, earn substantially less, and are less likely to have
union membership, and the schools in which they teach have
more students who are FRPL eligible and are less diverse
racially/ethnically. However, even with a less diverse student
population, 18% to 31% of schools in different rural contexts
are still majority-minority schools, while the vast majority of
rural teachers are White. As student populations change over
time, our findings highlight how schools and districts may
adjust their recruitment and retention practices to better serve
their students. A comprehensive systematic review on the
effect of student-teacher racial/ethnic match suggests having a
same-race teacher is associated with more favorable teacher
ratings and higher achievement tests for minority students
(Redding, 2019). These positive effects come at no cost to
White students, and arguably, White students also benefit
from interacting and socializing with non-White teachers as
socialization with adults who are different from one’s family
is an important outcome of schooling (Redding, 2019). Given
the academic and social benefits to students when the teacher
workforce is more diversified and representative of the stu-
dent populations, our findings suggest diversifying the teacher
work force in rural settings is important, particularly for tradi-
tionally underserved students.

Next when we turn to attrition, we find teacher attrition is
higher in sparsely populated states but lower in rural schools.
Formal tests show that teachers in rural schools are less
likely to turn over than teachers in urban-suburban areas,
while teachers in sparsely populated states are more likely to
turn over than teachers in more densely populated states. On
the other hand, teachers in less urbanized states turn over at
the same rate as teachers in more urbanized states. This anal-
ysis strongly indicates that teacher attrition issues in rural
settings are heterogeneous, specific to particular contexts. It
is incumbent on researchers and policymakers to be aware of
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this crucial difference and not treat rurality as a monolithic
entity. Furthermore, when we examine teachers who have
been identified by prior research as particularly at risk of
turning over (novice, special education, and STEM), we find
consistent evidence that novice teachers and special educa-
tion teachers (but not STEM teachers) are more likely to turn
over at the national level, in less urbanized states, and in
sparsely populated states. Additionally, we find differential
attrition patterns in sparsely populated states while attrition
patterns in less urbanized states largely reflect national pat-
terns. In particular, we find novice teachers teaching in rural
schools in sparsely populated states are at higher risk of turn-
ing over, even more so than novice teachers in urban-subur-
ban schools in the same states.

When we examine the factors associated with teacher attri-
tion, we do find some disconcerting patterns that can be seen in
rural schools nationally, in sparsely populated states and in
rural schools in sparsely populated states (Table 5), and to a
lesser degree, in less urbanized states (Appendix Table A.4).
First, we find, in contrast to the broader research on teacher
attrition (Borman & Dowling, 2008), that Black teachers in
various rural settings are substantially more likely to turn over,
specifically more likely to leave teaching, relative to White
teachers. This is particularly disconcerting for rural schools
because of the need to diversify its teaching force as discussed
previously. Along this line of concerns of equity, we also
observe evidence that rural teachers in low-income schools
and in majority-minority schools are more likely to turn over
than their counterparts in high-income and majority-White
schools. In other words, traditionally underserved schools and
schools that need more teachers of color the most are more at
risk of losing their teachers. We also observe novice teachers
and special education teachers are more likely to turn over,
especially in rural schools in sparsely populated states. In par-
ticular, our findings that special education teachers are more
likely to turn over support previous research suggesting that
special education teachers in rural schools are particularly at
risk of turning over (Berry et al., 2011; Prater et al., 2007).

These patterns of attrition are consistent across various rural
contexts but are most pronounced in rural schools in sparsely
populated states. Not every factor points to increased risk of
attrition however. We consistently find teachers with union
membership, teachers who report more administrative support,
and teachers who report more cooperation among faculty and
staff are less likely to turn over, which generally reflects the
broader literature on teacher attrition (Borman & Dowling,
2008; Nguyen et al., 2020). We note that our results as percent-
age point increase or decrease represent substantial numbers of
teachers for individual states (100 teachers for every 10,000
teachers in a state), who serve thousands of students and would
require substantial resources to replace every year (Barnes
et al., 2007). Our exploratory analysis provides some sugges-
tive evidence that the location of the school, dissatisfaction
with administration, working conditions, low salary and job
assignments are some important reasons teachers provide as to



why they turn over. While these findings are only suggestive,
they do resonate with prior findings (Borman & Dowling,
2008; Nguyen et al., 2020).

As we have observed, teacher attrition may be more chal-
lenging for one context of rurality but less so for others. In
particular, how rurality is defined and operationalized,
whether it is measured at the school, district, or state level,
and whether it is measured by percent urbanicity or sparsity,
does matter. The results indicate while some relationships
are fairly similar across rural contexts, others may be drasti-
cally different. Moreover, mobility patterns and teacher and
school factors associated with turnover also do not vary
monotonically with percent urbanicity and population den-
sity. These findings have two important implications. First, it
is critical to examine teacher turnover, and more broadly, the
teacher labor market, in rural and nonrural contexts. Second,
the specific rural context and how rural is operationalized
also matter. To this end, our results suggest future studies
should consider the various ways rurality may be operation-
alized and show how their findings may vary based on dif-
ferent operationalizations.

While the article brings clarity to some questions, there
are also questions that are left unanswered. In particular,
future research should attend to issues such as limited access
to professional development, difficult working conditions,
including the need and challenge for multiple certifications in
rural settings, and the salary and/or bonus needed to recruit
and retain teachers in rural settings (Hammer et al., 2005;
Lazarev et al., 2017). As some states have continually expe-
rienced teacher shortages, particularly in their rural schools
(Bihasa, 2018; Lazarte-Alcala & Miller, 2018; Sisk, 2015),
this research suggests attrition may be one part of the issue
but recruitment may also play a role as highlighted by the
economic labor market framework. To alleviate these annual
shortages of teachers, previous research suggests there are
some characteristics common in effective recruitment and
retention practices for rural teachers: strategic (including
recruiting teachers with rural backgrounds and reducing iso-
lation), specific to the context (the region, the school itself, or
the hard-to-staff subject areas), sustained, and rooted in the
community (Beesley et al., 2010; Hammer et al., 2005;
Maranto, 2013; Monk, 2007; Ulferts, 2016). More efforts and
experimentation should be made in this regard.

In conclusion, this study demonstrates how the teacher
labor markets for rural contexts are different from those at
urban-suburban areas. It also provides evidence that teacher
attrition is not uniform across rural contexts. In particular,
teacher attrition in rural schools and sparsely populated
states are substantially different from teacher attrition in less
urbanized states or nationally (Elfers et al., 2006; Hammer
et al., 2005). The results suggest the factors that are associ-
ated with teacher mobility operate differently in various
rural contexts, particularly in sparsely populated states.
Many of these factors are associated with increased risk of
teacher turnover in different rural contexts. However, prior

Teacher Labor Market in Different Rural Contexts

works suggest there are positive steps that can be taken to
reduce turnover for novice and special education teachers
and to enable administrators to be more supportive and
encouraging to teachers to increase retention for all teachers
(Billingsley & Bettini, 2019; Northrup, 2018; Redding &
Nguyen, 2020). In many ways, this research highlights how
teacher labor market and attrition in rural contexts, and by
extension rural education, should not be lumped together
with urban-suburban research. Moreover, research in teacher
attrition should make a concerted effort to examine the driv-
ers of teacher attrition for the rurality context, not just treat it
as an afterthought or simply as a covariate in regression
analyses, and also be aware that there may be substantial dif-

ferences among the various rural contexts.

Appendix

TABLE A.1

Less Urbanized States and Sparsely Populated States

Less Urbanized States

Sparsely Populated States

Alabama Alabama
Alaska Alaska
Arkansas Arizona
Georgia Arkansas
Idaho Colorado
Indiana Idaho
Towa Towa
Kansas Kansas
Kentucky Kentucky
Louisiana Louisiana
Maine Maine
Michigan Minnesota
Minnesota Mississippi
Mississippi Missouri
Missouri Montana
Montana Nebraska
Nebraska Nevada

New Hampshire
New Mexico

New Hampshire
New Mexico

North Carolina North Dakota
North Dakota Oklahoma
Ohio Oregon
Oklahoma South Carolina
Pennsylvania South Dakota
South Carolina Tennessee
South Dakota Texas
Tennessee Utah
Vermont Vermont
Virginia Washington
West Virginia West Virginia
Wisconsin Wisconsin
Wyoming Wyoming

Note. U.S. Census Bureau (n.d.).
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TABLE A2

Second Cutoff of Less Urbanized States (<70% Urban) and Sparsely Populated States

Less Urbanized Sparsely States With Both 30% or More Rural
States Populated States and Most Sparsely Populated
Alabama Alaska Alaska

Alaska Arizona Arkansas

Arkansas Arkansas lowa

Towa Colorado Maine

Kentucky Idaho Montana

Maine Towa North Dakota

Mississippi Kansas Oklahoma

Montana Maine South Dakota

New Hampshire Montana Wyoming

North Carolina Nebraska

North Dakota Nevada

Oklahoma New Mexico

South Carolina North Dakota

South Dakota Oklahoma

Tennessee Oregon

Vermont South Dakota

West Virginia Utah

Wyoming Wyoming

Note. U.S. Census Bureau (n.d.).

TABLE A.3
Variable Descriptions

Operationalization of Rural Measure/Context

Less urbanized states
Sparsely populated states
Rural district

Rural school

States with 20% or more of the populations living in rural nonurbanized areas

States that are sparsely populated by density; number of states to match number of less urbanized states
Designated as rural by NCES CCD and by Census Bureau

Designated as rural by NCES CCD and by Census Bureau

Employment Status

Leavers, switchers,
movers, and stayers

Leavers are teachers who left the teaching profession, switchers are teachers switched to a new school,
movers are teachers who left their current school (leavers + switchers) and stayers are teachers who
are currently teaching in same school.

Teacher Characteristics

Female

Black

Asian

American Indian
Hispanic

White

Novice

A dichotomous variable where 1 = female and 0 = male.

A dichotomous variable where 1 = Black and 0 = non-Black.

A dichotomous variable where 1 = Asian and 0 = non-Asian.

A dichotomous variable where 1 = American Indian and 0 = non-American Indian.
A dichotomous variable where 1 = Hispanic and 0 = non-Hispanic.

A dichotomous variable where 1 = White and 0 = non-White.

A dichotomous variable where 1 = teacher has less than 3 years of teaching experience and 0 = teacher
has 3 or more years of teaching experience.
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TABLE A.3 (CONTINUED)

Teacher Characteristics

Under 30
Graduate degree
Teaches STEM
Teaches SPED

No certification
Most selective college

Very selective college

Salary ($1,000)
Satisfy w/ salary (std.)

Union member

A dichotomous variable where 1 = teacher is at least 30 years old and 0 = teacher is older than
30 years.

A dichotomous variable where 1 = teacher has graduate degree and 0 = no graduate degree.

A dichotomous variable where 1 = teacher’s subject is math or science and 0 = other subjects.

A dichotomous variable where 1 = teacher’s subject is special education and 0 = other subjects.

A dichotomous variable where 1 = teacher has no certification and 0 = teacher has any certification.

A dichotomous variable where 1 = teacher’s undergraduate college/university has Barron’s
classification of most competitive or highly competitive and 0 = Barron’s classification is
competitive, less competitive, or noncompetitive.

A dichotomous variable where 1 = teacher’s undergraduate college/university has Barron’s
classification of very competitive and 0 = Barron’s classification is competitive, less competitive, or
noncompetitive.

A continuous variable of the base teaching salary for the entire school year, scaled in $1,000s, and in
constant 2012 dollar.

On a scale of 1 = strongly disagree and 4 = strongly agree, teachers report on how satisfied they are
with their salary. Measure standardized for each wave.

A dichotomous variable where 1 = teacher is a union member and 0 = teacher is not a union member.

School Characteristics

Urban school

K-12 enrollment
Secondary school

Combined elem-sec

Percent FRPL students
Majority FRPL

Percent minority
students

Majority minority

Percent IEP
Percent LEP
Student discipline (std.)

Admin support (std.)

Teacher coop (std.)

A dichotomous variable where 1 = school is classified as urban by U.S. Census Bureau and 0 =
nonurban areas as classified by U.S. Census Bureau.

A continuous variable of the size of school where the teacher is teaching in the base year.

A dichotomous variable where 1 = the school is classified as a secondary school and 0 = the school is
not classified as a secondary school.

A dichotomous variable where 1 = the school is classified as a combined elementary and secondary
(K—8) school and 0 = the school is not classified as a combined elementary and secondary school.

Percentage of students eligible for the federal FRPL program.

A dichotomous variable where 1 = the majority of students at the school is eligible for federal FRPL
and 0 = the majority of students at the schools is not eligible for federal FRPL.

Percentage of non-White students enrolled in a school.

A dichotomous variable where 1 = the majority of students at the school is non-White and 0 = the
majority of students at the school is White.

Percentage of students with IEPs

Percentage of students classified as having LEP

On a scale of 1 = never happens to 5 = happens daily, the principal reports of six kinds of student
discipline problems: physical conflict, robbery or theft, vandalism, student use of alcohol, drug use,
and possession of weapons.

On a scale of 1 = strongly disagree and 4 = strongly agree, teachers report on the school
administration’s behavior toward the staff is supportive and encouraging (standardized).

On a scale of 1 = strongly disagree and 4 = strongly agree, teachers report on the level of cooperative
effort among the staff members. Measure standardized for each wave.

Note. STEM = science, technology, engineering, and mathematics; SPED = special education; FRPL = free or reduced-price lunch; IEP = individualized
education program; LEP = limited English proficiency; NCES = National Center for Educational Statistics; CCD = Common Core of Data.
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Proportion

FIGURE A.1.

TABLE A4

Rural states by urbanicity.

Proportion

Sparsely populated states.

I Residence
" Work condition
I Job description
[ Autonomy

P Administration
B salary
B Security

Proportions of teachers’ reasons that are very important in their decision to turn over.

The Association of Select Teacher and School Characteristics and Teacher Mobility in Rural States With Lower Rates of Urbanicity

Less Urbanized States

Rural Schools in Less Urbanized States

(1) Overall (2) Switching (3) Leaving (4) Overall (5) Switching (6) Leaving

Characteristic Turnover Schools Schools Turnover Schools Schools

Black 0.027** (0.010) 0.009 (0.008)  0.024** (0.008) 0.031* (0.016) 0.008 (0.013)  0.030* (0.014)
Novice 0.079** (0.008)  0.060** (0.007)  0.036** (0.006)  0.084** (0.011) 0.061** (0.010) 0.041** (0.009)
STEM 0.003 (0.005) —0.002 (0.004) 0.006 (0.004) 0.004 (0.007) 0.001 (0.005) 0.004 (0.006)
SPED 0.024** (0.006)  0.024** (0.005) 0.005 (0.005)  0.025** (0.009)  0.031** (0.008)  —0.002 (0.007)
Graduate degree 0.014** (0.004)  0.013** (0.004) 0.003 (0.003) 0.008 (0.006) 0.012* (0.005)  —0.002 (0.005)
No certification 0.056** (0.017) 0.018 (0.015)  0.053** (0.013) 0.051* (0.024) 0.012 (0.020)  0.050* (0.020)
Union —0.019%* (0.005) —0.011%* (0.004) —0.012** (0.004) —0.015* (0.007)  —0.006 (0.005) —0.012* (0.005)
Majority FRPL 0.010" (0.005) 0.008" (0.004) 0.003 (0.004) 0.001 (0.007)  —0.001 (0.006) 0.002 (0.005)
Majority minority 0.028** (0.007) 0.013* (0.006)  0.021** (0.005)  0.029** (0.011) 0.009 (0.009)  0.026** (0.008)
Admin support —0.019** (0.002) —0.010** (0.002) —0.013** (0.002) —0.017** (0.003) —0.010** (0.003) —0.010** (0.003)
Teacher coop —0.009** (0.002) —0.008** (0.002) —0.002 (0.002)  —0.007* (0.003) —0.008** (0.002)  —0.000 (0.002)
N 90,860 84,200 84,160 40,340 37,340 37,400

Note. Nationally representative weights are employed. Other teacher and school characteristics are included in the model but not shown. Sample sizes
weighted to the nearest 10 in accordance with National Center for Education Statistics nondisclosure rule. Year fixed effects are employed. Clustered stan-
dard errors at the school-level are in parentheses. Adapted from the U.S. Department of Education, National Center for Education Statistics, Schools and

Staffing Survey.

p <10, *p < .05. **p < 01.
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TABLE A.5

Association of Select Teacher and School Characteristics and Teacher Mobility for States With 30% or More Rural Populations

Lowest Urbanized States

Rural Schools in Lowest Urbanized States

(1) Overall (2) Switching (3) Leaving (4) Overall (5) Switching (6) Leaving

Characteristic Turnover Schools Schools Turnover Schools Schools

Black 0.013 (0.012) —=0.011 (0.010)  0.027** (0.010) 0.032" (0.019) 0.003 (0.016) 0.036* (0.017)
Novice 0.087** (0.011)  0.057** (0.010)  0.050** (0.008)  0.082** (0.015)  0.058** (0.013)  0.043** (0.011)
STEM 0.013"(0.007) 0.003 (0.006) 0.013* (0.006) 0.006 (0.009) 0.000 (0.007) 0.007 (0.007)
SPED 0.022* (0.008)  0.020** (0.007) 0.005 (0.007) 0.029* (0.012)  0.035** (0.011) —0.002 (0.009)
Graduate degree 0.016* (0.006)  0.014** (0.005) 0.004 (0.005) 0.011 (0.009) 0.014" (0.007) —=0.001 (0.007)
No certification 0.040" (0.022) —=0.007 (0.017)  0.057** (0.019) 0.022 (0.030) —0.004 (0.026) 0.029 (0.020)
Union —0.020%* (0.006)  —0.010" (0.005) —0.014** (0.005) —0.014 (0.009) —0.008 (0.007) —0.009 (0.007)
Majority FRPL 0.012 (0.007) 0.015* (0.006) —=0.002 (0.005) 0.012 (0.010) 0.012 (0.009) 0.002 (0.007)
Majority minority ~ 0.028** (0.010) 0.014" (0.008)  0.020** (0.007) 0.033* (0.014) 0.007 (0.012)  0.032** (0.011)

Admin support
Teacher coop
N

~0.021%* (0.003)
~0.011%* (0.003)
48,890

~0.013%* (0.003)
~0.013** (0.003)
45,250

~0.013%* (0.002)
~0.000 (0.002)
45210

~0.021%* (0.004)
~0.008* (0.004)
25,330

~0.013%* (0.004)
~0.011%* (0.004)
23,370

~0.012%* (0.003)
0.001 (0.003)
23,450

Note. Nationally representative weights are employed. Other teacher and school characteristics are included in the model but not shown. Sample sizes
weighted to the nearest 10 in accordance with National Center for Education Statistics nondisclosure rule. Year fixed effects are employed. Clustered stan-
dard errors at the school-level are in parentheses. Adapted from the U.S. Department of Education, National Center for Education Statistics, Schools and
Staffing Survey. STEM = science, technology, engineering, and mathematics; SPED = special education; FRPL = free or reduced-price lunch.

T

p <.10.*p < .05. **p < .01.

TABLE A.6

Association of Select Teacher and School Characteristics and Teacher Mobility for the Most Sparsely Populated States

Sparsely Populated States

Rural Schools in Sparsely Populated States

(1) Overall (2) Switching (3) Leaving (4) Overall (5) Switching (6) Leaving

Characteristic Turnover Schools Schools Turnover Schools Schools

Black 0.018 (0.024) 0.006 (0.018) 0.017 (0.021) 0.022 (0.043) 0.026 (0.037)  —0.002 (0.029)
Novice 0.070** (0.010)  0.055** (0.009)  0.031** (0.007)  0.086** (0.014)  0.058** (0.011)  0.048** (0.011)
STEM 0.001 (0.006) 0.002 (0.005) —0.000 (0.005) 0.017" (0.009) 0.011 (0.007) 0.009 (0.007)
SPED 0.035*%* (0.009)  0.039** (0.008) 0.002 (0.006)  0.044** (0.013)  0.049** (0.012) 0.002 (0.010)
Graduate degree 0.012* (0.005)  0.011** (0.004) 0.004 (0.005) 0.014" (0.008) 0.010" (0.006) 0.006 (0.006)
No certification 0.078** (0.023) 0.023 (0.020)  0.077** (0.020) 0.052" (0.031) 0.040 (0.030) 0.026 (0.021)
Union —0.022*%* (0.006)  —0.012* (0.005) —0.014** (0.005) —0.023** (0.009) —0.016* (0.007)  —0.010 (0.007)
Majority FRPL 0.012" (0.007) 0.009 (0.006) 0.005 (0.005) —0.003 (0.010) —0.007 (0.008) 0.003 (0.008)
Majority minority 0.014 (0.009) 0.001 (0.008) 0.017* (0.007) 0.004 (0.014) 0.005 (0.012) 0.001 (0.011)
Admin support —0.024** (0.003) —0.013** (0.002) —0.016** (0.002) —0.017** (0.004) —0.008* (0.003) —0.013** (0.003)
Teacher coop —0.011*%* (0.003) —0.012** (0.002) —0.001 (0.002) —0.012** (0.004) —0.011** (0.003)  —0.003 (0.003)
N 49,210 45,420 45,490 22,680 20,890 20,990

Note. Nationally representative weights are employed. Other teacher and school characteristics are included in the model but not shown. Sample sizes
weighted to the nearest 10 in accordance with National Center for Education Statistics nondisclosure rule. Year fixed effects are employed. Clustered stan-
dard errors at the school-level are in parentheses. Adapted from the U.S. Department of Education, National Center for Education Statistics, Schools and
Staffing Survey. STEM = science, technology, engineering, and mathematics; SPED = special education; FRPL = free or reduced-price lunch.

“p <.10.%p < .05. **p < 01.
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TABLE A.7

Association of Select Teacher and School Characteristics and Teacher Mobility for States With 30% or More Rural Populations and for
the Most Sparsely Populated States

Most Rural States by Urbanicity and Density

Rural Schools in Most Rural States

(1) Overall (2) Switching (3) Leaving (4) Overall (5) Switching (6) Leaving

Characteristic Turnover Schools Schools Turnover Schools Schools

Black 0.016 (0.033) —0.004 (0.022) 0.022 (0.027) 0.045 (0.051) 0.052 (0.047) —0.004 (0.031)
Novice 0.092** (0.013)  0.069** (0.012)  0.043** (0.010)  0.085** (0.018)  0.069** (0.015) 0.034* (0.014)
STEM 0.015" (0.009) 0.009 (0.007) 0.009 (0.007) 0.022" (0.012) 0.007 (0.010) 0.019* (0.009)
SPED 0.028** (0.011)  0.031** (0.009) 0.001 (0.007) 0.018 (0.014) 0.028* (0.013) —0.008 (0.009)
Graduate degree 0.016* (0.008) 0.012" (0.006) 0.006 (0.005) 0.018" (0.010) 0.019* (0.008) 0.003 (0.007)
No certification 0.023 (0.028) —0.024 (0.017) 0.052" (0.027) 0.019 (0.031) —-0.007 (0.022) 0.029 (0.025)
Union —0.015% (0.008)  —0.0117(0.006)  —0.006 (0.005) —-0.016 (0.010) —=0.010 (0.009) —0.009 (0.008)
Majority FRPL 0.009 (0.010) 0.006 (0.008) 0.005 (0.007) 0.004 (0.013) —0.003 (0.011) 0.008 (0.009)
Majority minority 0.005 (0.012) —0.014 (0.010) 0.020* (0.010) —0.006 (0.017) —0.016 (0.014) 0.010 (0.013)
Admin support —0.018** (0.004) —0.011** (0.003) —0.011** (0.003) —0.015**(0.004) —0.008* (0.004) —0.010** (0.003)
Teacher coop —0.011%* (0.004) —0.012** (0.003)  —0.001 (0.003) —0.012** (0.005) —0.012** (0.004) —0.003 (0.004)
N 25,690 23,830 23,750 14,360 13,260 13,300

Note. Nationally representative weights are employed. Other teacher and school characteristics are included in the model but not shown. Sample sizes
weighted to the nearest 10 in accordance with National Center for Education Statistics nondisclosure rule. Year fixed effects are employed. Clustered stan-
dard errors at the school-level are in parentheses. Adapted from the U.S. Department of Education, National Center for Education Statistics, Schools and
Staffing Survey. STEM = science, technology, engineering, and mathematics; SPED = special education; FRPL = free or reduced-price lunch.

T

p <.10.*p < .05. **p < .01.

TABLE A.8

Teacher Mobility for New Teachers, STEM Teachers, and Special Education Teachers in Rural Districts

Characteristic (1) Overall Turnover (2) Switching Schools (3) Leaving Schools
Rural schools 0.017 (0.019) 0.009 (0.012) 0.010 (0.017)
Novice 0.060 (0.051) —0.002 (0.024) 0.069 (0.051)
SPED 0.116" (0.061) 0.024 (0.028) 0.109" (0.060)
STEM 0.064" (0.035) 0.007 (0.022) 0.063" (0.033)
Rural#Novice 0.063 (0.053) 0.104** (0.027) —0.022 (0.051)
Rural#SPED —0.091 (0.062) 0.002 (0.029) -0.105" (0.061)
Rural#STEM —0.056 (0.036) —0.010 (0.022) —0.052 (0.034)
N 41690 38610 38670

Note. Nationally representative weights are employed. Sample sizes weighted to the nearest 10 in accordance with National Center for Education Statis-
tics nondisclosure rule. Year fixed effects are employed. Clustered standard errors at the school-level are in parentheses. Adapted from the U.S. Depart-
ment of Education, National Center for Education Statistics, Schools and Staffing Survey. STEM = science, technology, engineering, and mathematics;
SPED = special education; FRPL = free or reduced-price lunch.

p <.10. *p < .05. **p < .01.
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Notes

1. We note, however, this relationship is no longer negative
when we account for working conditions in regression analyses.

2. Although we do not focus on teacher attrition in less urban-
ized states, the findings are substantively similar, albeit attenuated,
for teachers in less urbanized states and for teachers in rural schools
in less urbanized states (Appendix Table A.4). In other words, while
these relationships are significant in less urbanized states, they are
more salient in sparsely populated states and in rural schools in
sparsely populated states.

3. Salary is included in the models, and it is statistically sig-
nificant, but practically small. A $1,000 increase is associated
with a 0.1 percentage point reduction in the probability of turn-
ing over. Covariates that are included in the analysis but not
shown include female, Asian, American Indian, Hispanic, col-
lege selectivity, K—12 enrollment size, percent IEP, and percent
LEP.
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