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Introduction

Numerous headlines over the past few years have high-
lighted the difficulties that states are facing in hiring enough 
teachers. While these headlines sometimes paint a picture of 
an across-the-board “teacher shortage crisis,” in reality, 
teacher staffing challenges tend to be far more acute in cer-
tain subjects and for particular types of schools.1 There is 
evidence that the severity of teacher staffing challenges var-
ies across the urbanicity spectrum, with highly urban and 
rural school systems typically reporting greater difficulty 
attracting and retaining teachers compared with their typi-
cally more affluent suburban counterparts. However, much 
of the work investigating the relationship between geogra-
phy and teacher staffing challenges2 tends to be “metro-cen-
tric,” focusing primarily on the differences between urban 
and suburban schools. This research commonly ignores, or 
mentions only in passing, the unique labor market chal-
lenges inherent in rural school systems.3

Rural teacher labor markets have long been identified as 
an important area for research (Arnold et al., 2005; Harmon 

et al. 2003; Programs for the Improvement of Practice, 
Office of Educational Research and Improvement, 1991; 
Stephens, 1985); there is some research evidence that rural 
schools have for decades faced particular challenges in ade-
quately staffing classrooms (Azano et al., 2019; Biddle & 
Azano, 2016). Yet our understanding of rural school teacher 
labor markets is limited, which has led some to suggest that 
“to understand how appropriate and effective these or other 
[recruitment and retention] policies may prove to be, we 
must first develop a fuller understanding of the workings of 
rural teacher labor markets” (Miller, 2012a, p. 1).

One reason why rural teacher labor markets remain 
poorly understood is the limited availability of adequate 
data—an issue that plagues the development of a more 
nuanced understanding of teacher staffing challenges 
(Partelow, 2019; McVey & Trinidad, 2019). While rural dis-
tricts are prominent features of many states, the number of 
teachers employed in those districts is often small relative 
to employment in urban districts.4 Thus, many of the exist-
ing studies investigating rural teacher labor markets rely on 
localized case studies or nationally representative survey 
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data, such as SASS (the Schools and Staffing Survey),5 to 
gain insights into whether there are unique features of the 
rural teacher labor market.

To better understand the potentially distinct staffing chal-
lenges occurring in rural districts, we use district-level 
aggregate student, teacher, and district administrative data 
provided to the public by the California Department of 
Education (CDE) and detailed information on teacher job 
postings to evaluate if and how rural schools may differ 
across several teacher staffing challenge measures (described 
below). We focus on California for two reasons. First, while 
California is a highly urbanized state, it also has a sizeable 
rural student population.6 In particular, while fewer than 
35% of all districts in California are categorized as rural, it 
has the fifth largest rural elementary and secondary student 
population (345,728 students) in the country and almost the 
combined rural student populations of the top three rural 
states (by the percentage of school districts classified as 
rural), Vermont, Maine, and Mississippi. Second, and as we 
will describe further below, California districts collect robust 
staffing measures that enable the examination of staffing 
difficulties.

To address the extent to which there are differential 
teacher staffing challenges across different types of districts, 
we examine three measures constructed based on job post-
ings: (1) various vacancy rates, that is, the total number of 
teacher job postings listed by a district per 100 teachers 
(based on full-time equivalent [FTE]) in different subject 
areas; (2) the proportion of late postings (the number of post-
ings per 100 teachers [FTE] on or after August 15); and (3) 
the number of teachers per 100 teachers (FTE) in a district 
holding a limited or emergency credential (used in cases 
where a fully credentialed teacher cannot be hired). We use 
these novel measures, which are modeled as a function of 
district urbanicity and other characteristics thought to influ-
ence the desirability of district employment, as well as mea-
sures that help define teacher labor markets, such as the 
distance between districts and teacher education programs 
(TEPs) and whether districts are on state borders.7

We find that there are consistent and sizeable differences 
in the degree to which rural districts face teacher staffing 
challenges. They have, for instance, significantly higher 
vacancy rates than districts classified as a different urbanic-
ity (urban, suburban, and towns), and the differences are 
substantial; on average they have an additional 10.4 vacan-
cies per 100 full-time teachers and 3.8 more emergency cre-
dentialed teachers per 100 full-time teachers relative to 
suburban districts. Some of these differences are explained 
by district-level attributes that are commonly associated 
with staffing challenges, such as the proportion of students 
in poverty in the district. We also find that these districts’ 
geography itself is associated with staffing challenges as 
they are more likely to be located on a state border and far 
from TEPs. However, even after controlling for a rich set of 

district-level covariates, rural districts are still more likely to 
face staffing challenges, suggesting that there are aspects of 
being rural associated with the ease of attracting and recruit-
ing teachers for which observable characteristics cannot 
fully account.

Background Literature

With the widespread attention focused on securing 
teacher talent in school systems throughout the United 
States, policymakers and researchers alike have looked to 
the large and growing body of research on teacher recruit-
ment and retention for insights toward addressing school 
staffing challenges, as well as for identifying areas for fur-
ther study.8 Generally, the extant literature has found that 
the most disadvantaged schools have particularly acute 
problems with both attracting and retaining qualified teach-
ing candidates. For instance, a number of studies have 
found that schools with higher proportions of low-income, 
minority, and low-achieving students struggle the most with 
teacher staffing—a trend further exacerbated in high-need 
subject areas (i.e., “shortage areas”) (Clark et al., 2013; 
Sutcher et al., 2016).

In their review of the evidence concerning teacher 
recruitment and retention, Loeb and Myung (2020) discuss 
the range of factors that affect teacher supply and demand—
factors that ultimately contribute to the composition of the 
teacher workforce and help explain why certain schools 
experience varying degrees of staffing challenges. More 
specifically, they highlight the evidence supporting the 
importance of teachers’ relative wages (Bacolod, 2007; 
Marvel et al., 2007; Murnane & Olsen, 1990), working con-
ditions (Boyd et al., 2005b; Hanushek et al., 2004; Marvel 
et al., 2007), and early career experiences (Farkas et al., 
2000; Johnson & Birkeland, 2003); district human resource 
and administrative policies (Hanushek, 1998; Levin et al., 
2005); as well as other factors that influence the migration 
of teachers toward or away from particular school settings 
(or attrition from the profession entirely).

It is also evident from the literature that geography plays 
a significant role in the distribution of teachers: Urban and 
rural districts tend to have more pronounced staffing diffi-
culties (Cowan et al., 2016; Foreman, 2018; McVey & 
Trinidad, 2019). This may be a natural consequence of the 
highly localized nature of the teacher labor market (Boyd 
et al, 2005a; Dee & Goldhaber, 2017; Loeb & Myung, 2020; 
Reininger, 2012). For instance, Boyd et al. (2005a) show 
that approximately 85% of teachers in New York took their 
first job in a district within 40 miles of their hometown. If 
rural districts produce fewer eventual teachers, then there 
will be fewer local teachers to return and teach in their 
schools. And Goldhaber et al. (2019) found that there are 
important geographic connections between districts and 
TEPs related to the hosting of student teachers (i.e., teacher 



Teacher Staffing Challenges in California

3

candidates in training). In particular, TEPs tend to work with 
geographically proximate districts in student teacher place-
ments, and many districts end up hiring teacher candidates 
who did their student teaching in the same district. This too 
might drive hiring difficulties for rural districts.

A number of researchers have pointed out that many of 
the studies connecting school location and teacher staffing 
issues focus primarily on the differences between urban and 
suburban schools and tend to overlook the unique labor mar-
ket challenges inherent in rural school systems (Hammer 
et al., 2005; Miller, 2012a, 2012b; Monk, 2007). Indeed, 
there are relatively few studies examining whether there are 
distinct characteristics of rural teacher labor markets; more 
specifically, there is a lack of studies investigating how 
recruitment and retention may vary in more rural settings. 
Moreover, the studies that do focus on rural teacher recruit-
ment and retention tend to use less rigorous methods, per-
haps in part due to the small sample sizes inherent in this 
work (Miller, 2012b). It is also notable that a number of the 
studies that conduct reviews of the literature on rural-spe-
cific teacher recruitment and retention have a tendency to 
draw from findings derived from non-rural-specific studies.

Both Monk (2007) and Miller (2012b) note that one of 
the first issues inhibiting analysis of rural labor markets is 
the lack of a consistent definition for what constitutes a 
rural area. The most common practice for government agen-
cies and researchers from various sectors has been to define 
“rural” simply as “nonurban” or “other than urban.”9 As 
definitions of “rural” vary both across time and across gov-
ernment agencies, which are often the primary source of 
urbanicity data used in research, it becomes far more com-
plicated to compare findings across studies and to track 
trends over time (Miller, 2012a).10

Findings from the rural-specific literature suggest that 
several factors thought to affect staffing difficulties in more 
urban settings seem to similarly affect rural districts. Rural-
specific studies typically found that lower relative pay, dif-
ficult working conditions, accountability reforms, and added 
licensure requirements contribute to increased difficulty 
staffing classrooms.

For instance, a 2004 report by the U.S. Government 
Accountability Office highlighted the results of a survey of 
rural superintendents, who indicated that their (in)ability to 
offer competitive salaries was a significant inhibitory factor 
in terms of securing qualified teachers. Examining staffing 
trends in Texas, Jimerson (2004) found that rural teachers 
were much more likely to be observed teaching “out-of-
field.” Lazarus (2003) reports a similar finding from 
Minnesota, where rural teachers were found to be teaching 
out-of-field or under an emergency waiver at nearly double 
the rate of nonrural teachers (9% vs. 5.2%). Hammer et al. 
(2005) discuss the burden that teaching multiple subjects 
and/or teaching out-of-field places on teachers; teachers 
with these types of assignments typically must develop 

cross-subject lesson plans and will likely need to take and 
pass multiple licensure exams and fulfill additional 
requirements.

Unique to the rural-specific literature are findings related 
to the effects of isolation and lack of access to community 
amenities as factors that discourage teachers from seeking 
employment in rural areas. Gritz and Theobald (1996) found 
that teachers placed in schools more than 30 miles from an 
urban area were more likely to leave their schools than 
teachers more closely situated. Cowen et al. (2012) observed 
that teachers teaching in the highly rural Appalachian region 
of Kentucky were more likely to exit the teaching profession 
but less likely to transfer between districts than teachers 
located elsewhere in the state. All of these studies suggest 
that teacher staffing is more challenging in rural districts. 
However, to our knowledge, there are no studies that rely on 
rich staffing challenge measures, such as those we described 
above, to examine this issue directly.

Data and Analytic Approach

Data

The data used in this study come primarily from two 
sources, the CDE and Edjoin, an organization that assists the 
vast majority of California school districts with listing of 
education job position openings. The CDE provides publicly 
available district-level longitudinal administrative data, 
which we use to provide information on student and teacher 
characteristics as well as other district-level characteristics.11 
We then link the CDE administrative data (which span the 
academic years 2013–2014 to 2018–2019) to a unique job 
posting data set provided by Edjoin (posting data span July 
2014 through December 2018).12

The Edjoin data include detailed district-level informa-
tion on job postings, including the position posting date, the 
title of the position, whether the position is full-time or part-
time, as well as a number of other descriptive elements 
related to the various openings.13 Edjoin is used by about 
85% of school districts in California.14 Figure 1 displays a 
map of the districts represented by these data, separated into 
their respective urbanicity categories.15 Districts without 
Edjoin vacancy data are indicated by a crosshatch symbol.

Using the above sources of data, we construct three mea-
sures designed to assess the landscape of staffing challenges 
in California. First, for each district, we create a measure of 
the vacancy rate, which is the number of teaching position 
vacancies listed by a district in a year divided by the number 
of full-time equivalent teachers in that year. The Edjoin data 
also contain a measure for the number of openings associated 
with a position. However, this measure is not consistently uti-
lized by districts. Therefore, each posting is treated as a sin-
gle opening. This assumption appears valid following a 
review of the posting data, which suggests that the number of 
postings observed in a given year largely comports with the 
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number of vacancies one would expect across the state in that 
year. For instance, national trends in teacher attrition and 
mobility as reported by NCES (Kena et al., 2016) suggest 
that roughly 8% of teachers exit the profession and another 
3.2% switch districts each year, which equates to an annual 
district vacancy rate (assuming no change in enrollment) of 
approximately 11.2%. There were about 296,000 teachers in 
California during the 2016–2017 school year, of which 
roughly 280,000 teachers were in the districts covered by 
Edjoin. One would expect then roughly 31,360 vacancies 
(11.2% of 280,000), and the Edjoin data show 32,567 post-
ings associated with that year.16

In some specifications, described below, we also use 
vacancy rates for teachers in areas designated by the state as 
high need (i.e., the high-need vacancy rate in areas like spe-
cial education and science).17,18 We also generate a measure 
to capture districts’ posting vacancies late in the year. While 
it is not clear whether late postings would occur as a result 
of staffing challenges, poor forecasting of staffing needs, or 
other factors, late postings are generally seen as less than 
ideal for administrators, prospective teachers, and students. 
There is some evidence that teachers hired late in the year 
are more likely to have higher rates of attrition (from both 
their schools and the profession) and lower performance. 
Given the potential importance of late hiring for school 
operations and teacher retention and performance (Engel, 
2012; Jones et al., 2011; Keo et al., 2020; Levin & Quinn, 
2003; Liu & Johnson, 2006; Papay & Kraft, 2016), we 
include a measure of “late postings,” defined as those that 
occur from August 15 through the end of December, as 
many schools in California start in mid-August and (as we 
describe below) hiring occurring after December is likely to 
be for the following school year (Liu & Johnson, 2006). We 
use late postings to calculate a late vacancy rate, which is 
the number of district vacancies that occur in the late hiring 
window.19

Our final measure of staffing challenge is based on 
teachers being hired with intern, permit, or waiver teaching 
credentials. To hire teachers with these categories of cre-
dentials—henceforth “emergency” credentials—districts 
must perform a search for a qualified candidate, and if they 
are unable to secure such a candidate, they must document 
that there was a teaching position that they were unable to 
fill, and then they can request state permission to proceed to 
hire applicants who meet the criteria for intern, permit, or 
waiver credentials (in that order).20 For each district, we 
calculate the emergency credential rate as the number of 
district teachers hired with an emergency credential divided 
by the total number of teachers in the district.21

We use each of the above measures of staffing challenge 
that districts face to assess the degree to which there are dif-
ferences across urbanicity, but we also want to account for 
the aspects of districts that may be associated with urbanic-
ity (e.g., the achievement level of students) but are not 

directly related to the urbanicity of those districts. Thus, we 
supplement the data from the above sources with data from 
several additional sources to generate controls that we 
believe may help explain the potential hiring difficulties 
faced by districts. Geospatial data from the Integrated 
Postsecondary Education Data System and U.S. Census 
Bureau geographic information system data allow us to 
examine the effects of (a) being located on the state’s bor-
ders with Arizona, Nevada, or Oregon and (b) the proximity 
(in miles) of the district to a TEP.22 County-level data from 
the U.S. Department of Housing and Urban Development 
and the U.S. Congress Joint Economic Committee have been 
added to examine the role other factors may play in teacher 
recruitment and retention— like the proportion of single-
parent families, per capita violent crime, unemployment 
rates, and average housing price.23

Finally, we restrict our sample to listings associated with 
teacher vacancies that can be linked to California public 
school districts.24 This results in a sample of 3,534 district-
year observations (894 unique school districts) between the 
years 2014–2015 and 2017–2018. Table 1 provides district-
level mean characteristics for the analytic sample for the 
2014–2015 school year, across urbanicity categories. As 
shown in Table 1, rural schools differ from other school set-
tings along several different dimensions. For instance, 
reflective of findings from other research (Gagnon & 
Mattingly, 2012; Miller, 2012a; Monk, 2007), compared 
with schools in urban and suburban districts, rural schools 

FIGURE 1. Analytic sample of California school districts (by 
urbanicity).
Note. This map utilizes transparency, so there are instances where the colors 
appear slightly skewed due to the interaction of the underlying color com-
bination (i.e., where elementary, secondary, or unified district boundaries 
overlap). Also note that the U.S. Census district boundary shapefile used to 
design the map contains 986 school districts.
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tend to be less racially diverse (both students and teachers), 
have a slightly less experienced teacher workforce, and have 
fewer teachers with advanced degrees. Perhaps surprisingly, 
we find that a greater proportion of rural districts, and espe-
cially districts classified as “towns,” have higher proportions 
of students in poverty relative to urban districts. This is con-
sistent with Malhoit (2005), who found that of the 250 poor-
est counties in the United States, 244 are classified as rural. 
In addition, it is clear from examining the more detailed geo-
graphic codes (available on request) that the disproportion-
ate student and community poverty found in “towns” is 
driven by the more “remote towns” (those considered fringe 
and remote) or, in other words, by towns that are more 

similar to rural districts.25 We also see evidence that they are 
more likely to face teacher staffing challenges. Table 1 sug-
gests that rural districts have higher overall vacancy rates, 
though somewhat lower high-need and late vacancy rates, 
and more than double the emergency credential rates com-
pared with urban and suburban districts.

Analytic Approach

We begin by providing a descriptive portrait of how 
school districts compare in terms of the magnitudes of the 
staffing challenges they face over the course of each school 
year. But to get a more detailed sense of the relationships 

TABLE 1
Summary Statistics (2014–2015 School Year)

Statistic Total Rural Town Suburban Urban

Students % Minority students (excluding 
Asians and Whites)

55.81 (25.93) 48.10 (25.98) 57.07 (26.41) 58.96 (25.81) 62.21 (22.13)

% Students eligible for FRPL 54.88 (25.69) 56.12 (24.35) 63.69 (21.23) 49.32 (28.60) 54.12 (23.48)
% Students who are ELLs 20.14 (17.53) 17.42 (20.37) 21.35 (18.38) 20.20 (14.84) 23.68 (15.21)
Standardized scale score in 

mathematics
0.06 (0.89) −0.04 (0.70) −0.29 (0.67) 0.32 (0.99) 0.07 (1.01)

% Students with IEPs in district 10.83 (6.96) 9.90 (4.97) 11.08 (9.14) 11.04 (6.96) 11.53 (6.72)
Teachers % Teachers who are non-White 24.02 (20.07) 16.62 (20.44) 21.99 (19.16) 28.70 (19.68) 30.41 (16.19)

No. of years of experience 13.22 (3.04) 12.40 (3.99) 13.41 (2.53) 13.87 (2.36) 13.20 (2.40)
% Teachers who have an MA 

degree
20.15 (15.67) 16.87 (15.24) 15.26 (9.73) 24.02 (16.58) 23.82 (17.14)

% ELEM teachers (FTE) 40.61 (23.43) 43.38 (26.30) 35.16 (22.93) 42.14 (21.54) 40.86 (24.75)
% STEM teachers (FTE) 13.31 (6.84) 12.54 (7.45) 14.74 (6.44) 13.46 (6.56) 12.17 (7.12)
% SPED teachers (FTE) 6.63 (5.53) 4.91 (3.46) 6.15 (7.20) 6.76 (4.59) 8.12 (6.19)
% ELL teachers (FTE) 0.68 (1.57) 0.57 (2.05) 0.88 (1.19) 0.61 (1.42) 0.72 (1.75)

Districts Districts bordering another state 2.85 (16.65) 6.22 (24.17) 5.33 (22.52) 0.00 (0.00) 0.00 (0.00)
Student enrollment (thousands) 6.90 (23.84) 0.66 (1.04) 2.28 (1.91) 9.05 (9.81) 19.13 (54.50)
Total number of teachers (FTE) 295.98 (1025.74) 33.52 (51.15) 103.13 (79.66) 384.51 (401.76) 831.01 (2388.86)
Distance to nearest TEP (miles) 24.16 (23.76) 37.48 (25.90) 36.01 (24.32) 11.86 (13.27) 10.68 (12.20)

County Monthly housing price 
(thousands)

1.70 (0.69) 1.38 (0.53) 1.34 (0.45) 2.06 (0.69) 1.96 (0.71)

% Children with single parent 29.59 (5.76) 30.89 (5.34) 31.61 (6.05) 28.24 (5.23) 27.72 (5.79)
Violent crimes per 100,000 

people
402.44 (140.75) 423.08 (140.72) 410.40 (131.66) 382.87 (131.33) 397.10 (162.87)

Unemployment rate 5.65 (1.36) 5.85 (1.40) 5.94 (1.35) 5.42 (1.25) 5.45 (1.37)
Staffing Vacancy ratea 13.51 (14.42) 16.43 (18.34) 14.46 (14.25) 12.38 (12.00) 9.26 (8.49)

High-need vacancy rate 7.05 (8.60) 6.53 (10.36) 8.02 (8.56) 7.61 (7.84) 5.74 (5.96)
Non-high-need vacancy rate 6.46 (9.84) 9.91 (14.51) 6.45 (9.03) 4.76 (5.24) 3.52 (3.31)
Late vacancy rate 2.18 (3.57) 2.08 (5.11) 2.14 (3.00) 2.36 (2.39) 2.00 (2.61)
Emergency credential rate 3.60 (5.73) 5.55 (9.09) 4.51 (4.92) 2.17 (2.75) 2.66 (3.05)
% Postings for ELEM teachers 30.71 (29.33) 36.63 (38.32) 30.44 (27.59) 27.70 (22.16) 27.18 (23.60)
% Postings for STEM teachers 15.69 (17.70) 9.00 (18.93) 19.34 (21.42) 17.96 (12.96) 19.30 (16.03)
% Postings for SPED teachers 16.36 (18.41) 9.95 (19.19) 15.95 (18.59) 21.57 (17.06) 18.01 (15.88)
% Postings for ELL teachers 2.52 (6.87) 0.58 (3.84) 2.36 (7.10) 3.40 (8.11) 4.44 (7.31)

Number of districts 894 273 167 305 149

Note. FRPL = free/reduced-price lunch; ELL = English Language Learner (includes current or formerly); TEP = teacher education program; FTE = full-time equivalent;  
ELEM = elementary; STEM = science, technology, engineering, and mathematics; SPED = special education; IEP = Individualized Education Program.
aVacancy rate, high-need vacancy rate, non-high-need vacancy rate, late vacancy rate, and emergency credential rate are each calculated based on the frequency of the said vacancy 
type/emergency credential divided by the total teacher FTE within a district divided by 100—that is, Rate = Total vacancies/(Total teacher FTE/100).
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between district characteristics and the magnitude of staffing 
challenges, we estimate a series of district-level regression 
models that allow us to better disentangle how certain 
observable district characteristics may be associated with 
staffing challenges and how they might help explain any dif-
ferences across urbanicity.26

In particular, we estimate linear models of the following 
form:

VACANCY rural town urban1 2 3

4 5 6 7

d d d d= + + +

+ + + + +

β β β β

β β β β
0

S T D Cd d d c ˜̃ t + εd
   (1)

The dependent variable, VACANCY
d
, is one of four 

variables: (1) vacancy rate, defined as the number of vacan-
cies per 100 teachers (FTE); (2) high-need vacancy rate, 
which is the number of vacancies in high-need subject areas 
per 100 teachers (FTE);27 (3) late vacancy rate, or the num-
ber of vacancies per 100 teachers (FTE) posted on or after 
August 15 through the end of December; or (4) emergency 
credential rate, defined as the number of alternatively cre-
dentialed teachers per 100 teachers (FTE). Our variables of 
interest are the urbanicity of districts, defined as rural, town, 
or urban (with suburban as the reference category). In pro-
gressive models, we control for vectors of student S

d
, 

teacher T
d
, and district D

d
 characteristics, aggregated to the 

district level, d, and county characteristics, C
c
, at the county 

level, c. S
d
 includes the lagged percentage of students who 

qualify for free or reduced-price lunches; lagged controls 
for the percentage of students who are non-White or non-
Asian, classified as ELLs, and provided with Individualized 
Education Programs; as well as standardized mean math 
achievement.28 T

d
 includes the percentage of teachers who 

are non-White and who have an MA degree (or higher), as 
well as the mean years of teaching experience. D

d
 contains 

district size (measured as the lagged natural log of total stu-
dent enrollment).29 The error term is assumed to be mean 
zero; it is normally distributed and clustered at the district 
level. In the models in which we include district character-
istics, we also control for the district’s proximity to a state 
border and its distance from the nearest TEP. In our tables, 
we highlight these measures separately as they may help 
explain rural hiring challenges. Last, the vector of county 
covariates, C

c
, contains average monthly housing price (in 

thousands), the percentage of children with a single parent, 
violent crimes per 100,000 people, and unemployment rate. 
We also include year fixed effects, τ

t
, and an indicator for 

whether or not the district had any vacancies in a given year 
(not shown) to enable us to include districts that may utilize 
unobserved hiring methods.30,31

We also estimate Equation 1 separately by whether or not 
a teaching position has been reported by California as being 
a hard-to-staff/shortage position in one or more years of our 
data. This will allow us to test the degree to which the mag-
nitude of staffing challenge in different teaching specialty 

areas, such as special education, might differ across urbanic-
ity. Our expectation given the extant literature is that there 
will be differences across urbanicity in staffing challenges in 
general, but as we described above, staffing challenges vary 
across teaching subject areas, and this is also related to the 
geography of teacher preparation as TEPs sometimes spe-
cialize in particular subjects.

Last, given concerns regarding endogeneity between 
posting patterns and the size of existing teacher workforces, 
we also explored the same set of models described above but 
instead used student enrollment as the denominator (vacan-
cies per 1,000 students). The results of these models (avail-
able on request) are qualitatively similar to results we now 
describe below.

Results

A Descriptive Portrait of Staffing Challenges by District 
Type

We begin with a descriptive look at how staffing chal-
lenges differ across district types. Figure 2 provides a visu-
alization of hiring patterns throughout the year for the four 
urbanicity categories (rural, town, suburban, and urban) for 
the years for which we have complete vacancy data (i.e., 
2014–2015, 2015–2016, 2016–2017, and 2017–2018). For 
each month throughout the year, rural schools tend to have 
more vacancies than the other urbanicity categories, and the 
vacancy rates are at least twice as high as urban district 
vacancy rates during the spring and summer months of 
March through August.

While rural districts have higher vacancy rates overall 
and at nearly all points of the calendar year, vacancy post-
ings are lowest after the start of the school year (September 
through January), suggesting that rural districts are not par-
ticularly more likely than other categories of districts to post 
vacancies late. Thus, it does not appear that rural districts are 

FIGURE 2. Vacancy rate by month and urbanicity.
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disproportionately likely to be affected by late hiring. This is 
perhaps heartening given the evidence (mentioned above) 
that late hires may be of lower quality and less likely to 
remain in their schools and districts.

In Figure 3, we examine how relative staffing needs vary 
across urbanicity by subject area. We take the total number 
of vacancies observed within a subject area and divide this 
by the total FTE of teachers in the subject area. We draw a 
horizontal line at 1, at which point the ratio of total subject-
specific postings to total subject-specific FTE shows the 
expected distribution of need should no subject-specific 
shortages exist. If the ratio is higher than 1, a district would 
have a larger than “expected” need for teachers in that area. 
The bars in the graph show the 95% confidence intervals 
around our estimates. Across all urbanicity categories, the 
two highest relative-need subject areas are special education 
and ELL, but rural districts appear to have a relatively higher 
need in special education.32 That school systems appear to 
have a greater need for teachers in certain subject areas, par-
ticularly in known shortage areas, is not surprising given that 
this finding largely corroborates existing evidence from 
other analyses in California (Carver-Thomas & Darling-
Hammond 2017; Ondrasek et al., 2020; Sutcher et al., 2019).

In Figure 4 we show the differences across districts in the 
number of emergency credentialed teachers per 100 FTE 
teachers. We see that rural districts have almost three times 
the emergency credential rate relative to suburban districts 
and roughly two times the rate for urban districts (8.3, 2.9, 
and 4.2, respectively). This suggests that even when rural 
districts are able to fill vacancies, they are doing so with 
emergency credentialed teachers at much higher rates than 
other school types

Explaining Staffing Challenges Across District Types

The above evidence clearly indicates that rural school 
districts tend to face greater staffing challenges than other 
types of districts, but it does not explain why. In Table 2, we 

present regression coefficients from ordinary least squares 
models predicting the number of vacancies as a function of 
district characteristics.33 These regressions allow us to assess 
the degree to which district factors, such as the type of stu-
dents served in the district, are correlated with staffing chal-
lenges. We begin (in column 1) by only including urbanicity 
(with year fixed effects and a control for no postings), so as 
to see the baseline measures that reflect the figures described 
above and so we can compare how these change when we 
progressively add student (column 2), teacher (column 3), 
district (column 4), and county (column 5) controls.

Across each of the models, relative to suburban districts, 
rural districts exhibit significantly more vacancies. As we 
add covariates into the model, the difference between rural 
and suburban district vacancy rates decreases in magnitude 
but remains statistically significant. In particular, the point 
estimates suggest that rural districts have an additional 10.4 
vacancies per 100 teachers in the models with no controls 
(column 1) and 8.7 vacancies per 100 teachers in the models 
with student controls (column 2). Last, when we include 
vectors of teacher, district, and county characteristics, the 
higher vacancy rate of rural districts relative to suburban 
shrinks to 7.5 vacancies per 100 teachers. As shown in col-
umn 4, there is a consistently strong positive relationship 
between border district and vacancies, which is consistent 
with the notion that state-level licensure, tenure, and pen-
sion systems inhibit the cross-state mobility of teachers 
(Goldhaber et al., 2015). The results also suggest that as 
distance to TEPs increases, so does the vacancy rate. Again, 
this is not surprising given that student teachers are likely to 
be placed near TEPs (Krieg et al., 2016), and districts’ host-
ing student teachers is associated with reductions in the 
need to rely on emergency credentialed teachers (Goldhaber 
et al., 2019). That said, none of these models explains much 
of the variation in vacancy rate (with R2 statistics at most 
.039). Interestingly, while urban schools are often thought 
of as settings where hiring challenges exist, this particular 

FIGURE 3. Relative need ratio by subject area and urbanicity.
FIGURE 4. Emergency credential rate by urbanicity.
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measure suggests that urban districts have relatively less 
difficulty hiring.

In additional specifications (not reported but available on 
request), we include controls for beginning and average 
teacher salary and the basic-aid34 status of districts. In these 
specifications, the coefficient on rural districts is greatly 
diminished, which is what one would expect if districts are 
responding to staffing challenges by, for instance, raising 
beginning salaries.35 This highlights why these variables are 
likely to be endogenous, given that, for instance, a response 
to challenges in teacher hiring might be to raise salaries.

Tables 3 to 5 maintain the same structure and content of 
covariates as in Table 2 but replace vacancy rate with the 
high-needs area vacancy rate (Table 3), late-postings rate 
(Table 4), and emergency credential rate (Table 5). Focusing 
first on the relationship between urbanicity and high-
need vacancy rate,36 we see that the general patterns remain 
consistent with those discussed above for vacancies in gen-
eral but the magnitude of the relationships has shrunk. 
Indeed, in these models, we find that there are no signifi-
cant differences in the vacancy rates of high-need teachers 
between suburban districts and other types of districts, 
though it is important to note that they are less precisely 
estimated than those in Table 2.

Consistent with the descriptive portrait of late hiring in 
Figure 2, in Table 4 we find no evidence that rural districts 

are significantly more or less likely than other districts to post 
vacancies late in the hiring cycle (between August 15 and the 
end of the calendar year). At first blush, this is inconsistent 
with the above evidence that rural districts have more severe 
staffing challenges, but it may be that late hiring is more a 
phenomenon associated with the provisions in collective-
bargaining agreements. For instance, urban districts are more 
likely to have collective-bargaining agreement provisions 
requiring that candidates for a position who are internal to a 
district get the first shot at a new job opening; that is, districts 
cannot post a job for external applicants before a set date by 
which internal (transfer) candidates have availed of the first 
chance at the job (Marianno et al., 2018; Strunk, 2012).

Last, Table 5 presents the results for the same set of mod-
els as above, this time examining the emergency credential 
rate, or the number of teachers teaching with alternative cre-
dentials per 100 teacher FTE. As we showed earlier in Figure 
4, here we find that rural districts have more emergency-
credentialed teachers than suburban districts as well as urban 
districts. Whereas in our fully specified model, rural districts 
have approximately 1.5 additional emergency-credentialed 
teachers per 100 FTEs relative to suburban districts and only 
about 0.5 additional credentialed teachers per 100 FTEs rel-
ative to urban districts. There is also evidence that districts 
that are farther from a TEP have higher emergency creden-
tial rates.

TABLE 2
Vacancy per 100 Teachers (FTE) Versus District Characteristics

District characteristic (1) (2) (3) (4) (5)

Rural (ref. suburb) 10.408*** 8.748** 6.191** 5.880* 7.489**
 2.599 2.751 2.092 2.482 2.722
Town (ref. suburb) 2.639 2.007 2.220+ 2.320+ 2.08
 3.399 1.469 1.311 1.238 1.545
Urban (ref. suburb) −2.303 −1.595 −1.987+ −1.433 −1.593
 3.569 1.16 1.199 1.393 1.107
Bordering other states 5.624** 5.249*
 1.946 2.546
Log of distance to nearest TEP 1.421* 1.466**
 0.563 0.518
Student controls × × × ×
Teacher controls × × ×
District controls × ×
County controls ×
Number of district-year observations 3,534 3,534 3,534 3,534 3,534
R2 .014 .033 .036 .038 .039

Note. All the models include year fixed effects and a control for no postings for the year(s) the district does not appear to have vacancies. Columns 2 to 5 
add lagged student controls for the percentage of students eligible for free or reduced-price lunch, the percentage of students with Individualized Education 
Programs, the percentage of students who are English Language Learners, and mean math achievement. Columns 3 to 5 add lagged teacher controls for 
mean years of experience for teachers in the district, the percentage of teachers with a master’s degree or higher, and the percentage of non-White teachers. 
Columns 4 to 5 add district controls that include border district status, log of the distance to the nearest TEP in miles, and total district enrollment. Column 
5 adds country controls for average monthly housing price, the percentage of children with a single parent, violent crimes (per 100,000), and unemployment 
rate. TEP = teacher education program; FTE = full-time equivalent.
+p < .1. *p < .05. **p < .01. ***p < .001.
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Policy Implications and Conclusions

Numerous headlines over the past few years have high-
lighted the difficulties that states are facing in hiring enough 
teachers. But while there is a plethora of evidence about the 
factors that influence teacher retention and staffing chal-
lenges in population-dense school systems, there is rela-
tively little quantitative evidence about rural teacher labor 
markets. The evidence we present shows that rural districts 
do indeed have greater teacher staffing challenges than dis-
tricts in other urbanicities; on average, rural districts have 
meaningfully and statistically higher overall vacancy rates 
than districts in any of the other geographic types, and they 
hire more emergency-credentialed teachers. This does not 
translate across all measures of staffing challenge; we see no 
statistically significant differences in vacancy rates for high-
need teachers or late hires.

In our regression models exploring the reasons why rural 
districts face greater staffing challenges, we find that the dif-
ferential in staffing challenge between rural districts and 
other urbanicities is reduced with the addition of controls for 
the type of students served by districts; the demographics, 
education, and experience levels of employed teachers; and 
other school district and community factors that might influ-
ence the desirability of teaching in a particular district.

However, these observable characteristics measured in 
the data do not account for all or even most of the difficulties 
rural school districts face in attracting teachers. Simply 
being located in rural settings, and thus far from urban cen-
ters, likely contributes to staffing challenges in schools in 
rural districts.37 For instance, rural communities tend to have 
fewer resources, such as shopping and dining options, and 
more limited access to medical services (Block, 2006; Miller 
2012b; Monk, 2007).38 To that end, Miller (2012b) shows 
that working conditions specific to rural areas, such as a lack 
of community amenities that stems from being far from 
urban centers, cause teachers to be less likely to choose to 
work in rural settings.

Moreover, a general lack of early-childhood initiatives 
(Provasnik et al., 2007; Showalter et al., 2017) and dispro-
portionately older, aging populations (Monk, 2007) may not 
be appealing to new entrants to the teaching profession inter-
ested in advancing their careers and starting families.39 
These differences are potentially meaningful for teachers, 
who prefer working close to where they grew up (Reininger, 
2012) but may find better opportunities in urban and subur-
ban areas, where there is greater demand for teachers and 
better resources (Monk, 2007; Reininger, 2012; Showalter 
et al., 2017). Together, these are socially appealing amenities 
that younger, newer entrants to the labor market may care 

TABLE 3
High-Need Vacancy Rate per 100 Teachers (FTE) Versus District Characteristics

District characteristic (1) (2) (3) (4) (5)

Rural (ref. suburb) 4.918 2.713 1.448 1.306 2.766
 4.289 2.601 1.873 1.816 2.53
Town (ref. suburb) 0.676 0.21 1.151 0.678 0.446
 0.618 0.999 1.569 1.254 1.051
Urban (ref. suburb) −1.036+ −0.381 −0.461 −0.69 −0.549
 0.6 0.813 0.884 0.847 0.759
Bordering other states 4.206 3.726
 7.701 7.323
Log of distance to nearest TEP 0.135 0.162
 0.477 0.481
Student controls × × × ×
Teacher controls × × ×
District controls × ×
County controls ×
Number of district-year observations 3,534 3,534 3,534 3,534 3,534
R2 .006 .018 .019 .021 .021

Note. All the models include year fixed effects and a control for no postings for the year(s) the district does not appear to have vacancies. Columns 2 to 5 
add lagged student controls for the percentage of students eligible for free or reduced-price lunch, the percentage of students with Individualized Education 
Programs, the percentage of students who are English Language Learners, and mean math achievement. Columns 3 to 5 add lagged teacher controls for 
mean years of experience for teachers in the district, the percentage of teachers with a master’s degree or higher, and the percentage of non-White teachers. 
Columns 4 to 5 add district controls that include border district status, log of the distance to the nearest TEP in miles, and total district enrollment. Column 
5 adds country controls for average monthly housing price, the percentage of children with a single parent, violent crimes (per 100,000), and unemployment 
rate. TEP = teacher education program; FTE = full-time equivalent.
+p < .1. *p < .05. **p < .01. ***p < .001.
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about and thus may contribute to whether a teacher decides 
to seek employment in a rural school system. Factors such as 
these may explain why there is still some evidence that rural 
districts have greater staffing challenges, even after control-
ling for a rich set of covariates.

While it is outside the scope of our article to explore 
whether the relatively larger staffing challenges in rural dis-
tricts are related to difficulties with retention or recruitment 
(or both), other evidence suggests that rural retention rates 
are not very different (1% to 3% higher) from those in other 
urbanicities (e.g., NCES, 2013). This implies that recruit-
ment may be the primary staffing challenge. As such, our 
results suggest some broad implications for local and state 
policymakers who are trying to staff their schools with high-
quality teachers. For instance, the research discussed above 
has shown that the teacher labor force is extremely local 
(e.g., Boyd et al., 2005a; Reininger, 2012) and, moreover, 
where student teaching occurs is predictive of district and 
school employment (Krieg et al., 2016) and of the employ-
ment of teachers with emergency credentials (Goldhaber 
et al., 2019).

Distance to TEPs, or more generally where teacher candi-
dates receive their primary preservice teacher education, and 
where student teaching occurs are malleable factors. Given 
this evidence, it is worth considering how to increase the 
preparation of teachers near rural areas. In the case of student 

teaching placements, it may be possible to alleviate the chal-
lenge large distances could create for university supervisors 
charged with overseeing student teaching through the use of 
new technologies.40

School districts also have greater freedom under the 
Every Student Succeeds Act (ESSA) (Pub.L. 114–95, 2015) 
to make use of teacher academies and “grow your own” 
teacher development programs to create new pipelines for 
teacher candidates to enter the teacher workforce. California 
recently formulated plans to expand both grow-your-own 
and targeted recruitment and retention initiatives aimed at 
addressing staffing challenges in rural schools (Lambert, 
2020).

But rural districts in California also often face the prob-
lem that they border other states and mobility across state 
lines is hampered by state-specific licensure, tenure, and 
pension rules (Goldhaber et al., 2015); indeed, 17 of the 
state’s 26 districts on the California border are rural (the 
other nine are towns). Encouraging greater interstate mobil-
ity through, for instance, enhanced licensure reciprocity 
could thus also benefit rural districts disproportionately.

Policymakers may also want to consider incentives to 
help recruit teachers and retain them in remote locations. An 
obvious mechanism is salary incentives. Extant research 
suggests that both higher pay levels and return to early expe-
rience can help attract and retain teachers (e.g., Cowan & 

TABLE 4
Late Vacancy Rate per 100 Teachers (FTE) Versus District Characteristics

District characteristic (1) (2) (3) (4) (5)

Rural (ref. suburb) 0.613+ 0.359 0.168 0.149 0.169
 0.33 0.35 0.356 0.358 0.374
Town (ref. suburb) −0.091 −0.171 −0.219 −0.504 −0.194
 0.242 0.284 0.283 0.318 0.328
Urban (ref. suburb) −0.259 −0.234 −0.326 −0.305 −0.199
 0.247 0.242 0.241 0.245 0.251
Bordering other states 2.316 2.136
 1.407 1.403
Log of distance to nearest TEP 0.413** 0.419**
 0.135 0.133
Student controls × × × ×
Teacher controls × × ×
District controls × ×
County controls ×
Number of district-year observations 3,534 3,534 3,534 3,534 3,534
R2 .029 .042 .05 .058 .073

Note. All the models include year fixed effects and a control for no postings for the year(s) the district does not appear to have vacancies. Columns 2 to 5 
add lagged student controls for the percentage of students eligible for free or reduced-price lunch, the percentage of students with Individualized Education 
Programs, the percentage of students who are English Language Learners, and mean math achievement. Columns 3 to 5 add lagged teacher controls for 
mean years of experience for teachers in the district, the percentage of teachers with a master’s degree or higher, and the percentage of non-White teachers. 
Columns 4 to 5 add district controls that include border district status, log of the distance to the nearest TEP in miles, and total district enrollment. Column 
5 adds country controls for average monthly housing price, the percentage of children with a single parent, violent crimes (per 100,000), and unemployment 
rate. TEP = teacher education program; FTE = full-time equivalent
+p < .1. *p < .05. **p < .01. ***p < .001.
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Goldhaber, 2018; Grissom & Strunk, 2012). Beyond sala-
ries, Miller (2012b) outlines other forms of compensation 
that may help attract teachers to rural areas. For instance, he 
found that beginning teachers are more likely to work in 
rural districts if they have more shopping venues. By work-
ing to improve the community amenities available in rural 
areas, policymakers can make them more attractive to poten-
tial teachers (and other employees).

We are not naive about the challenges inherent in any of 
these proposed solutions, though some may be more difficult 
than others. However, nearly 20% of our nation’s students 
are educated in rural districts (NCES, 2014). It is critical for 
policymakers to focus on how to better attract teachers and 
retain them in rural areas, thus ensuring that rural students 
have access to, at a minimum, a base quantity of qualified 
teachers and, ideally, to enough high-quality teachers to pro-
vide them the education they deserve.
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Notes

1. For annual listings of state-by-state teacher shortage areas, 
see Office of Postsecondary Education, U.S. Department of 
Education (2017). For a more in-depth discussion of how staffing 
difficulties vary across teachers, schools, and student types, see 
Cowan et al. (2016), Dee and Goldhaber (2017), and McVey and 
Trinidad (2019).

TABLE 5
Emergency Credentials per 100 Teachers (FTE) Versus District Characteristics

District characteristic (1) (2) (3) (4) (5)

Rural (ref. suburb) 3.757*** 2.752*** 2.510*** 1.670*** 1.510***
 0.433 0.392 0.402 0.44 0.401
Town (ref. suburb) 2.486*** 1.468*** 1.433*** 0.376 0.571
 0.319 0.34 0.341 0.363 0.348
Urban (ref. suburb) 0.866** 0.515* 0.388 0.453+ 0.547*
 0.282 0.261 0.259 0.261 0.254
Bordering other states −0.694 −0.285
 0.926 0.906
Log of distance to nearest TEP 1.020*** 0.970***
 0.141 0.134
Student controls × × ×
Teacher controls × × ×
District controls × ×
County controls ×
Number of district-year observations 3,534 3,534 3,534 3,534 3,534
R2 .107 .166 .177 0.186 0.205

Note. All the models include year fixed effects and a control for no postings for the year(s) the district does not appear to have vacancies. Column 2 to 5 
add lagged student controls for the percentage of students eligible for free or reduced-price lunch, the percentage of students with Individualized Education 
Programs, the percentage of students who are English Language Learners, and mean math achievement. Columns 3 to 5 add lagged teacher controls for 
mean years of experience for teachers in the district, the percentage of teachers with a master’s degree or higher, and the percentage of non-White teachers. 
Columns 4 to 5 add district controls that include border district status, log of the distance to the nearest TEP in miles, and total district enrollment. Column 
5 adds country controls for average monthly housing price, the percentage of children with a single parent, violent crimes (per 100,000), and unemployment 
rate. TEP = teacher education program; FTE = full-time equivalent.
+p < .1. *p < .05. **p < .01. ***p < .001.
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2. It is quite common in both media and academic publications 
to refer to the difficulties that districts face in hiring or retaining 
teachers as “teacher shortages.” But, as Dee and Goldhaber (2017) 
point out, there is no clear definition of this term, and moreover, 
annually there are many more individuals who graduate with a 
teaching credential than will be hired by schools (Cowan et al., 
2016). Hence, there is no shortage in an economic sense. Given 
this, we use terms like “staffing challenges” and “hiring difficul-
ties” to describe the greater difficulty some school districts face in 
securing teacher talent.

3. Several studies examining the literature on rural teacher labor 
markets have pointed out that rural schools tend to be overlooked; 
for more on this subject, see Miller (2012a, 2012b) and Hammer 
et al. (2005).

4. For instance, North Carolina has the second largest rural 
student population, and in North Carolina, the number of teachers 
employed in Wake County, the largest (and nonrural) school dis-
trict, is roughly equivalent to the combined total of the smallest 53 
rural school districts in the state. Similarly, in California, the Los 
Angeles Unified School District has more teachers than the com-
bined total of the 605 smallest districts in the state and more than 
double the number of teachers teaching in rural districts.

5. SASS 2011–2012 is the most recent wave, where recent grad-
uates can be tracked into first-job districts across urbanity settings; 
however, aside from the data being nearly a decade old, the data 
(and the survey weights) also do not allow for additional subgroup 
analyses, such as examination of rural teacher labor markets in spe-
cific states or by a number of key teacher characteristics (e.g., race/
ethnicity or subject area of recently hired/credentialed teachers).

6. For more on how the National Center for Education Statistics 
(NCES) designates locales into urbanicity categories, see Geverdt 
(2015).

7. Models include lagged student controls (percentage of stu-
dents eligible for free/reduced-price lunch, percentage of students 
with Individualized Education Programs, percentage of students 
who are English Language Learners [ELLs], and mean math 
achievement), lagged teacher controls (mean years of experience 
for teachers in the district, percentage of teachers with a master’s 
degree or higher, and percentage of non-White teachers), district 
controls (whether it is a border district, log distance to nearest 
TEP in miles, and lagged district enrollment), and county controls 
(average monthly housing price, percentage of children with sin-
gle parents, violent crime [per 100,000 people], and unemploy-
ment rate).

8. While most of the focus on staffing is about finding enough 
teachers, it is also natural to consider staffing challenges in the 
context of teacher quality, as there is now an abundance of evi-
dence showing that teachers are the most important school-based 
factor explaining the variation in student test achievement (e.g., 
Goldhader et al., 1999; Rivkin et al., 2005; Rockoff, 2004). 
Moreover, recent evidence suggests that teachers influence not just 
test scores but also intermediate nontest outcomes (Jackson, 2018) 
and longer-term term college and labor outcomes (Chamberlain, 
2013; Chetty et al., 2014).

9. The Rural Policy Research Institute (2006) found that at least 
nine different definitions for “rural” were in common use.

10. The NCES replaced their older suite of locale codes in 2007, 
and these newer, expanded definitions further split rural communi-
ties into fringe, distant, and remote.

11. Prior research has shown that teachers are sensitive to fac-
tors such as student demographics (Hanushek et al., 2004) as well 
as district and regional characteristics, and we have selected con-
trols based on existing empirical work in this area (see Cowan 
et al., 2016; Goldhaber et al., 2019; McVey & Trinidad, 2019).

12. We include administrative data from the CDE from the 
school year prior to the Edjoin data of 2013–2014 as many of the 
controls used in our analysis are lagged by a year.

13. For more information on Edjoin, visit www.edjoin.org.
14. Edjoin is used by nearly all district types in the state, and 

rural districts are represented at roughly the same proportion 
within the analytic data set as in the full set of districts in California 
(roughly 30%). Edjoin districts employ about 95% of California’s 
teachers. Small elementary districts and charter-only districts are 
somewhat underrepresented.

15. District urbanicity is determined by the classification 
assigned by NCES and is the indicator used as part of the Common 
Core of Data and the Integrated Postsecondary Education Data 
System, as well as other federal data sets. The ability to compare 
urbanicity across data sets and years is ideal given the nature of 
our analysis.

16. We also ran additional checks to ensure that the figures 
looked reasonable for the districts included in the sample by urba-
nicity, and these too are similar to what we would expect. We also 
were able to compare isolated examples of new hire data from 
district human resource web pages, and these data also align with 
the number of vacancies observed in the districts we were able to 
examine.

17. Using the “shortage area” listings report by California in the 
report described in Note 1, we designate high-need vacancy areas as 
those subjects appearing for 2 or more years during the period 2013–
2014 to 2017–2018. These include English, drama, the humanities, 
history/social sciences, mathematics, computer education, physical 
education/health/dance, science, and special education.

18. Though not reported, we also explored using a similar set of 
vacancy measures based on dividing the number of postings by the 
number of students in each district in a year. These two measures 
have a correlation greater than .95, and the findings we report are, 
not surprisingly, very similar to those using postings per teacher 
instead of postings per student. Results are available on request.

19. Though not reported, we also explored the proportion of a 
district’s vacancies that occur late and found that while on aver-
age rural districts tend to have lower proportions of their vacancies 
occurring during the late window, the differences in late vacancies 
across urbanicity types are relatively minor (depicted in Figure 2).

20. For more detail on these emergency credentials and the hir-
ing process requirements, see California Commission on Teacher 
Credentialing (n.d., 2015).

21. Unfortunately, the data do not permit us to identify which 
subject areas teachers with emergency credentials are assigned to 
fill.

22. Several studies have found that teacher mobility and teacher 
labor markets can be affected by proximity to a state border (see 
Hare et al., 2000, Goldhaber et al., 2015; Kim et al., 2017). We 
include the latter measure because, as noted above, TEPs often 
work with nearby districts in finding placements for student teach-
ers, and research shows that student teachers often gain and accept 
employment in the district in which they did their training (Krieg 
et al., 2016).

www.edjoin.org
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23. More details can be found regarding these county-level data 
in U.S. Congress Joint Economic Committee (n.d., 2018).

24. Edjoin also serves private schools, county offices of educa-
tion (which in turn sometimes post on behalf of school districts), 
postsecondary institutions, and some alternative programs/schools, 
which accounts for the differences in linkable postings. The Edjoin 
data comprise just over 98,000 teacher job postings.

25. These trends differ from state to state, but the trends we 
present in Table 1 roughly comport with a different measure of pov-
erty reported by NCES (2016).

26. Importantly, we caution against interpreting the findings as 
being causal, given that matches between teachers and schools/dis-
tricts are only observed when the preferences of teacher applicants 
and district hiring officials align (Boyd et al., 2013) and we cannot 
directly see these preferences, only when their alignment results in 
a teacher being hired into a specific district.

27. Ideally, we would calculate the high-need vacancy rate by 
taking high-need vacancies over the total teacher FTE in high-need 
areas. However, limitations of the data preclude us from using this 
measure.

28. We use lagged measures to account for the possibility that 
parents might opt in or out of particular districts based on the dis-
trict’s ability to staff classrooms. Selection of student, district, and 
teacher controls is informed by prior work such as Hanushek et al. 
(2004), Cowan et al. (2016), Goldhaber et al. (2019), and Rivkin 
et al. (2005).

29. The teacher variables are included to account for the fact 
that teacher applicants may be sensitive to the demographics, expe-
rience, or education levels of their colleagues.

30. For instance, a district may utilize within-district transfers 
or teachers returning from leave to fill vacancies or use some alter-
native posting platform that differs from Edjoin and for which we 
do not have relevant data.

31. In some specifications, we include a set of controls for dis-
trict characteristics that are arguably under the control of the dis-
trict, such as entering teacher salary, average teacher salary and 
an indicator of whether or not a district qualifies as a “basic aid” 
district, to see how they affect the coefficient of interest. There are 
approximately 80 basic aid districts in California, so designated 
because their local property tax revenue meets or exceeds the 
state’s revenue limit. These districts are the state’s wealthiest and 
are less susceptible to state budgetary fluctuations. We do not show 
these regressions because they are likely endogenous variables and 
as such it is difficult to interpret the results. They are available on 
request.

32. Though we are unable to test why, it is worth noting that 
while rural districts appear to have lower proportions of special 
education students and teachers (see top panels of Table 1) com-
pared with other district types, their relatively higher need for spe-
cial education teachers could suggest a shift in need (e.g., a shift in 
the identification of rural students for special education services) 
and/or be demonstrative of the unique properties of staffing in this 
area for rural schools.

33. The coefficients should be interpreted as the change in the 
vacancy rate per 100 teachers as a function of a one-unit change in 
the variable in question.

34. For more on basic aid, see Bruno (2018).
35. In particular, beginning teacher salary and mean salary are 

correlated at .5 and moderately correlated with several of the other 

covariates in the model (e.g., means years of teaching experience in 
the district and urbanicity).

36. Recall that this is defined as the total number of vacancies in 
high-need areas per 100 teachers (FTE) within the district.

37. Foreman (2018) also found results in Arkansas similar to 
those presented here from that region—that urbanicity is associated 
with variation in teacher supply and demand.

38. The U.S. Census defines an area as rural if it has a popu-
lation of 2,500 to 50,000 and is at least 2.5 miles from an urban 
cluster. For exact definitions and terminology, see NCES (2006).

39. Given the economic base of many rural areas that also rely 
on place-based, low-skill work such as meatpacking (Monk, 2007), 
there may be few or only limited employment opportunities for 
teachers’ spouses/partners.

40. Washington State, for instance, recently launched an ini-
tiative for one of the state’s TEPs to acquire the technology and 
resources necessary to provide remote supervision of student teach-
ing in rural schools (see Washington State Legislature, n.d.).
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