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ABSTRACT

Identifying and Producing Effective
Teachers

Teachers are among the most important school-provided determinants of student success.
Effective teachers improve students’ test scores as well as their attendance, behavior, and
earnings as adults. However, students do not enjoy equal access to effective teachers.
This article reviews some of the key challenges associated with teacher policy confronted
by school leaders and education policymakers, and how the tools of applied economics
can help address those challenges. The first challenge is that identifying effective teachers
is difficult. Economists use value-added models to estimate teacher effectiveness, which
works well in certain circumstances, but should be just one piece of a multi-measure
strategy for identifying effective teachers. We also discuss how different policies,
incentives, school characteristics, and professional-development interventions can increase
teacher effectiveness; this is important, as schools face the daunting challenge of hiring
effective teachers, helping teachers to improve, and removing ineffective teachers from
the classroom. Finally, we discuss the supply and mobility of teachers, including the
consequences of teacher absenteeism, the distribution of initial teaching placements, and
the characteristics and preferences of those who enter the profession.
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1. Introduction

Human capital refers to the set of skills that enable one to create value. Economists have long
recognized the importance of human capital, though formal study of the topic was popularized
relatively recently by the publication of Gary Becker’s eponymous book (1980). Formal
schooling is an obvious, important, and easily measurable form of human capital that increases
one’s earning potential, health, and civic engagement (Lochner 2011). Coupled with the fact that
communities as a whole benefit from a better educated populace in the form of increased
productivity (Moretti 2004) and reduced crime (Lochner and Moretti 2004), it should come as no
surprise that individuals and governments alike voluntarily invest in formal schooling.

The importance of formal education from both an individual and societal perspective, as
well as the hope that all children are provided equal opportunities to succeed, has long motivated
social scientists to identify the malleable determinants of student success. Just as a firm’s or
country’s output can be modeled as a function of inputs (e.g., labor, raw materials), so too can a
student’s achievement be modeled as a function of school inputs (e.g., class size, teacher
quality). Early empirical analyses of so-called education production functions are Hanushek
(1979) and Murnane (1975).

In the 1990s, a “credibility revolution” took place in empirical economics that led
researchers to be more critical of whether observed correlations between inputs (treatments) and
outputs were the result of true causal relationships, or were driven by unobserved confounding
factors (Angrist and Pischke 2010). Because few, if any, educational inputs are randomly
assigned, this newfound scrutiny of empirical results led Todd and Wolpin (2003) to thoughtfully
assess the conditions under which various specifications of the education production function

identify causal effects of educational inputs on student outcomes.



One of the main insights of Todd and Wolpin, which continues to influence educational
research today, is that we can proxy for unobserved historical inputs with a measure of lagged
achievement (i.e., the previous year’s test score). Controlling for past inputs facilitates apples-to-
apples comparisons that might identify the causal effect of current inputs, such as teachers, on
academic growth. This gives rise to so-called value-added models, or VAMs, which are now a
workhorse tool for identifying the impact of school-provided educational inputs, particularly
teachers, on student outcomes (Harris 2011; Koedel et al. 2015). VAMs take their name from the
fact that they measure the growth in output (typically test scores) from one year to the next and
then attribute that growth to specific current educational inputs.

VAM-based analyses of the education production function have identified two general,
robust, oft-replicated facts that motivate this article’s focus on teaching and teacher education.
First, teachers are the most important school-provided educational input. Second, teachers vary
widely in their effectiveness, both within- and between schools. These two findings are discussed
in greater detail in Section 2, along with an overview of the estimation and specification of
VAMs and how VAM-based estimates of teacher effectiveness compare to other measures of
teacher effectiveness.

Given the importance of teachers, identifying, training, hiring, retaining, and cultivating
effective teachers are first-order concerns for school leaders and educational policy makers.
Section 3 reviews what we know about the observable qualifications that do (and do not) predict
effective teaching, which could be targeted in teacher recruitment and compensation policies.
Predicting who will be an effective teacher is fairly difficult, which complicates teacher hiring
and assignment policy. Similarly, Section 4 reviews the evidence on pre-service teacher training

and certification programs. Here, prospective teachers invest in and develop their human capital



in hopes of becoming (more) effective educators. There is scant evidence on which types of
formal teacher training programs are most effective, though this is an active area of research.

Section 5 provides an overview of teacher labor supply. This includes an analysis of
teachers’ daily absences, as well as a broader discussion of who enters the teaching profession,
the types of schools and classrooms novice teachers enter, and why. Policy plays a big role here
too, as incentives and professional supports can be leveraged to influence teacher effort and
persistence, both in their current school and in the profession at large. These are important issues,
as effective teachers are unevenly distributed across schools and students.

This article is meant to serve as an introductory reading on teacher policy in an advanced
undergraduate or graduate course in education policy or the economics of education.
Importantly, it is not meant to be a comprehensive handbook or literature review, nor is it meant
to fully describe the state-of-the-art methods for measuring teacher effects or conducting
program evaluations; relevant review and methods citations are provided throughout. Lovenheim
and Turner (2017) provide an accessible textbook introduction to the economics of education,
several sections and chapters of which align with the issues relating to teachers discussed here.
Murnane and Willet (2010) provide an accessible introduction to the quantitative methods used
for causal inference in modern educational research. Similarly, this article is meant to provide the
reader with a broad overview of how education economists study teacher effectiveness, teacher

policy, and teacher labor markets; specific policy prescriptions or analyses are beyond its scope.

2. Measuring Teacher Effectiveness
Identifying effective teachers is difficult for two reasons. First, many factors relevant to student

success, such as students’ home environments, are outside of teachers’ control. Second, student



and teacher assignments to classrooms are not random. For example, if students predisposed to
strong academic performance are systematically assigned to Ms. Apple, we might incorrectly
interpret the strong academic performance of her students as evidence of her teaching prowess,
when her students would have done well in any classroom. This is the problem of selection bias
that hinders the estimation of causal effects in observational data; without seeing the
counterfactual, or what would have happened to Ms. Apple’s students had they had another
teacher, we cannot naively attribute their success to Ms. Apple (Angrist and Pischke 2010).

It is important that we obtain valid measures of teacher effectiveness because we do not
want to penalize or reward teachers for factors outside of their control. Luckily, the value-added
models (VAMs) discussed in the introduction adjust for the non-random ways in which students
are assigned to classrooms, as most non-random classroom assignments are made based on
students’ performance in the prior year (Dieterle et al. 2015). Thus, simply by adjusting for
academic achievement in the previous year, VAMs generally deliver valid estimates of teacher
effectiveness (Chetty et al. 2014a; Guarino et al. 2015; Kane and Staiger 2008).

Formally, we model the achievement (4) of primary school student i in the self-contained
grade-g classroom of teacher j in school s and year ¢ as a linear regression model of the form:

Aigjst = QAje1 +BXit +vC_ije + 65+ 60; + s + &, (D)
where X is a set of pre-determined student characteristics such as socioeconomic status, C is a set
of classroom characteristics such as class size and the average prior academic performance of
student i’s peers, & is a grade-level indicator, 8 is the time-invariant teacher effect, i is a school-
by-year indicator, and ¢ is an idiosyncratic error term. Equation (1) is known as a VAM because
it relates current inputs, namely the teacher effect 6, to achievement growth because it is holding

prior achievement constant. While a full discussion of the estimation of equation (1) is beyond



the scope of this article, the usual Ordinary Least Squares (OLS) estimator that treats the teacher
effects as fixed effects (teacher indicators) is typically the most valid and robust approach.! For
further discussion see Harris (2011) for an accessible introduction or Koedel et al. (2015) for a
technical overview of best practices for estimation and specification of VAMs.

To identify the effectiveness of an individual teacher, point estimates of each 8; could be
used to rank teachers or to identify which teachers are above or below some threshold in the
effectiveness distribution. To document the general importance of teachers in the education
production function, analysts typically report the impact of a one standard deviation (SD)
increase in teacher effectiveness on student achievement, or other aspects of the distribution of
teacher effects such as the gain in achievement attributable to replacing an average teacher with a
“good” teacher.

The SD of the teacher effects should be computed via a two-step process (Kane and
Staiger 2008), as the SD of the estimated teacher fixed effects will include both sampling error
and classroom-specific shocks unrelated to teacher effectiveness. First, take the classroom-level
(teacher-year) average of the OLS residuals from estimates of equation (1) that leave the teacher
effects in the model’s error term. Second, compute the covariance between each classroom’s
average residual and that from a randomly chosen classroom taught by the same teacher in a
different year. To avoid the effects of outliers, researchers typically repeat step two several times
and then report the median of these multiple estimated SDs.

Value-added analyses of teacher effectiveness conducted in a variety of school contexts
typically find that a one-SD increase in teacher effectiveness amounts to a test score gain of 10-

20 percent of a test-score SD (Jackson et al. 2014). These effects tend to be larger in math than




reading, perhaps because children are more apt to learn and practice reading at home. Still, these
are practically large effects that are at least as large, if not larger, than the impact of other school-
provided inputs and amount to about 2-4 months of learning.? Table 1 summarizes some notable
VAM-based estimates of teacher effectiveness from different contexts.

[Table 1 here]

The evidence is compelling, then, that effective teachers can significantly improve
students’ performance on standardized end-of-year math and reading tests. But this is not the
sole metric on which teachers should be assessed, for at least three reasons. First, in an age of
consequential accountability policies, we might worry that teachers will “teach to the test” at the
expense of other non-tested subjects and skills. Second, there is more to good teaching than
improving test scores, and some teachers might excel along some dimensions but not others.
VAM scores alone will not inform teachers about where or how to improve. Finally, VAMs can
only be estimated for teachers who have taught for multiple years in tested grades and subjects;
this excludes many early-grade teachers and many secondary teachers.

These concerns have motivated many researchers to estimate variants of equation (1) that
replace the achievement measures (4) with other educational outcomes such as absences, non-
cognitive or socio-emotional skills, student beliefs and attitudes towards education, and course
grades. We summarize some of these studies in Table 2, which generally find that teachers
significantly affect their students’ attendance habits, non-cognitive skills, and attitudes and
beliefs; however, teachers who boost student test scores do not necessarily improve their non-
academic outcomes, and vice versa, which reinforces the idea that effective teaching is

multidimensional. A related line of research uses detailed administrative data linked across




multiple sources to show that teachers who boost students’ test scores also significantly increase
their students’ lifetime earnings and likelihood of attending college (Chetty et al. 2014b). These
findings reduce concerns that VAM-based measures of teacher effectiveness are merely picking
up the transitory effects of “teaching to the test” and show how they could be applied to teachers
in non-tested grades and subjects, since outcomes like student absences are available for all
students.

[Table 2 here]

We do not want to rely on VAM-based measures that are biased (or perceived as biased
by important stakeholders) in the sense that they capture factors outside of teachers’ control. It is
thus important to use multiple measures of teacher effectiveness. Classroom observations are
another useful measure of teacher effectiveness that can be used alongside VAM-based measures
or in cases where VAM-based measures are unavailable. Indeed, this is how most teachers are
evaluated. The idea here is to have trained, neutral observers visit classrooms and use a rubric to
rate teachers’ classroom performance (Whitehurst et al. 2014). There are three general
advantages of classroom observations. First, they can be conducted on all teachers in all grades
and subjects. Second, they are perceived as more fair and transparent measures than their VAM
analogs. Third, and perhaps most importantly, observations can provide real-time feedback to
teachers on how they can improve. Observations are not a panacea, however, as they are costly
and they too can be influenced by factors such as classroom composition, which are outside the
teacher’s control (Campbell and Ronfeldt 2018; Cohen and Goldhaber 2016).

Performance reviews and subjective evaluations of teachers by principals and students
provide another tool for measuring teacher effectiveness. There is a long history of relying on

these necessarily subjective measures and, once again, we might worry about implicit or explicit



biases in the principal’s and students’ ratings. While no measure is perfect, it is interesting and
reassuring that principal/student ratings, observation scores, and VAM-based measures of
teacher effectiveness tend to be at least modestly correlated (Grossman et al. 2014; Harris and
Sass 2014; Sandilos 2019; Rockoff and Speroni 2011). For example, one study of a mid-sized
school district in the Western US finds that principals can identify their most and least effective
teachers (according to value-added scores) but struggle to differentiate between teachers in the
middle of the effectiveness distribution (Jacob and Lefgren 2008). Similarly, principals in
Chicago Public Schools were more likely to fire less effective teachers, as measured by VAM
(Jacob 2011). Together, multiple measures do a pretty good job of identifying effective teachers,
particularly in the tails of the distribution, and in identifying areas in which teachers can seek

improvement.

3. Predicting Teacher Effectiveness
Given that teachers vary widely in effectiveness, an obvious and policy relevant question is
whether we can predict who will be successful in the classroom a priori. This knowledge would
help schools and districts know who to hire and help policymakers and universities recruit young
people into the profession. Alas, it is generally difficult to predict who will be an effective
teacher prior to observing them in the classroom (Staiger and Rockoff 2010).> Specifically, the
credentials related to teacher pay and certification requirements such as academic course work,
knowledge tests, and graduate degrees have little, if any, association with teacher effectiveness.*
Two characteristics that are readily observable and do predict teaching effectiveness are

teaching experience and teacher race. As is true in many occupations, teachers improve over




time. Improvements are greatest in the first few years, though on average teachers improve
throughout their careers (Wiswall 2013). Experience is therefore a characteristic that should be
rewarded in the pay scale and considered in hiring decisions.

Teacher race is another important, yet often overlooked, measure of teacher effectiveness.
The reason is that same-race teachers produce notable gains in Black and Latino students’
achievement, attendance, behavior, and educational attainment (Gershenson et al. 2021; Redding
2019). However, because the teaching force is disproportionately white, many students of color
never get to enjoy the benefits of having a same-race teacher. This has led to many calls for a
more diverse teaching force (Gershenson et al. 2021; Goldhaber et al. 2019). A summary of the
evidence on same-race teacher effects is given in Table 3. Importantly, these effects have been
documented for many outcomes, including college enrollment and high school graduation, and at
nearly every level of schooling including preschool, primary and secondary school, university,
and even law school. They also affect teacher behavior and teacher perceptions of students. See
Gershenson et al. (2021) for a thorough discussion of the likely reasons for these race-match
effects and how teacher policy can increase both the diversity of the teaching force and the
frequency of same-race student-teacher exposures.

[Table 3 here]

We close this section with a discussion of economists’ thinking on teacher certification
and licensure.’ Nearly all US states and OECD (Organization for Economic Co-operation and
Development) countries require that teachers hold some form of teaching certification or license.
The intuitive rationale for occupational licensure is to ensure that individuals entering a

profession have the necessary skills to perform the job safely and effectively (Kleiner 2000;




Nunn 2016). However, there are potential costs as well: rigid licensure policies might prevent
effective teachers from entering the profession (Angrist and Guryan 2008; Lovenheim and
Turner 2017, 306), disproportionately exclude individuals from underrepresented backgrounds
from entering the profession (Goldhaber and Hansen 2010; Taylor et al. 2017), and exacerbate
teacher shortages by preventing inter-state moves (Dee and Goldhaber 2017).

The typical US state teaching license requires a university degree, some coursework in
education, and perhaps passing a test such as the Praxis. Thirty states also provide some type of
incentive for teachers to acquire National Board Certification, which is typically on top of their
state licensure requirements. Given the theoretical ambiguities about the impact of such policies,
it is an empirical question as to whether the benefits outweigh the costs.

In terms of effectiveness, most of the literature finds modest effects of certification on
student achievement (Goldhaber 2011). However, two nuances of these findings merit further
discussion. First, in their study of Washington State, Cowan and Goldhaber (2016) find that the
effectiveness premium for certified teachers applies only to those who passed the certification
test on their first attempt; certified teachers who failed their initial attempt are neither more nor
less effective than their non-certified colleagues. Moreover, the authors find a continuous
relationship between teachers’ scores on the certification test and their effectiveness in the
classroom, but no discontinuity or “boost” in effectiveness upon crossing the certification
threshold. This suggests that hiring and salary decisions should be nuanced and not simply view
certification as a binary characteristic.

Second, in North Carolina, Black teachers who failed their first Praxis attempt but were
otherwise qualified to teach could teach on a provisional license and performed just as well in the

classroom as white teachers who passed their first attempt (Goldhaber and Hansen 2010).
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Because Black students benefit from having same-race teachers and Black teachers are more
likely to teach in schools with more Black students, these types of certification requirements may
unintentionally reduce teacher effectiveness in schools that serve high shares of Black students
and contribute to the lack of diversity in the teaching profession. More generally, taking the
certification tests and required courses are costly in terms of both time and money, so mid-career
professionals, individuals from low-income or historically under-represented backgrounds, and
those who are unsure about their interest in teaching may be screened out by licensure policies.

Concerns about the unintended consequences of stringent teacher certification policies
have led some jurisdictions to provide alternative routes into the classroom. One example of this
is that some states allow charter schools, which are independently operated but publicly funded,
to hire some noncertified teachers.’ For example, North Carolina only requires that 50 percent of
a charter school’s teachers be certified, which might help explain why the teaching force in the
state’s charter schools is more diverse than that in traditional public schools (Gershenson 2020).

Another solution is to allow alternatively certified teachers to enter the classroom.
Alternatively certified teachers are either individuals allowed to teach while completing the full
certification requirements or, perhaps in response to a teacher shortage in a specific geographic
or subject area, simply met an alternative, laxer set of criteria. Alternative certification can be
controversial both because fully certified teachers (and teacher unions) may resent individuals
taking a perceived “short cut” into the profession and parents may worry about the commitment
or quality of such teachers.

We have already seen that on average, certified teachers are only modestly more effective

than their non- (or alternatively) certified counterparts. However, not all alternative certification
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programs are created equal and it is important to know which are the most effective. One large
and high-profile alternative certification program, Teach for America (TFA), is a bellwether that
receives more than its fair share of both praise and criticism. TFA is a nonprofit organization that
aims to recruit high-performing students from elite colleges and universities to commit to
teaching for a minimum of two years in a school in a disadvantaged community. In lieu of any
formal coursework, TFA candidates receive a 5-week bootcamp prior to entering the classroom,
and weekly support throughout the year.

An initial concern with TFA was that the program was placing mostly white, well-off
college seniors into schools attended mostly by students of color from low-income households;
the pool of TFA teachers has grown more diverse over time, though there is still room for
improvement (Del Ciello 2016). Another concern is that TFA teachers might leave teaching after
fulfilling their initial two-year commitment (Donaldson and Johnson 2011). It is true that TFA
teachers leave earlier than traditionally certified teachers; however, this is more than made up for
by the fact that in both primary (Glazerman et al. 2006) and secondary (Xu et al. 2011) schools

TFA teachers are significantly more effective than their traditionally-certified counterparts.

4. Producing Effective Teachers

Because teachers play a vital role in the development of students’ human capital, yet vary widely
in effectiveness, we now consider how both formal and informal training might increase
teachers’ human capital—and their effectiveness in the classroom. Just like students’ learning is
influenced by the quality of their teachers and peers, an analogous set of factors might influence
teacher quality. This discussion distinguishes between training received prior to entering the

classroom (pre-service) and that received while teaching (in-service).
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In Section 3 we saw that advanced degrees, certification, and college course-taking
predict teacher effectiveness modestly, if at all. A related question is whether some teacher
preparation programs (TPPs) are more effective than others. We might expect some variation,
since primary and secondary schools vary in their effectiveness and TPPs vary in their focus,
resources, and instructional faculties. However, the nascent literature finds little difference across
TPPs in their effectiveness (Goldhaber 2018; Koedel et al. 2015; von Hippel et al. 2016). In fact,
these studies find more variation in teacher effectiveness within programs than between.

Student teaching is a central part of any TPP, where pre-service teachers work with a
mentor teacher, helping in the classroom, designing lesson plans, and occasionally teaching a
lesson. Here, there are notable within-TPP differences in their graduates’ eventual effectiveness
in the classroom by the effectiveness (as measured by VAM) of their assigned mentor
(Goldhaber et al. 2020a). This is intuitive and consistent with the importance of individual
teachers discussed in Section 2. There is great scope for improving the effectiveness of novice
teachers by making more strategic assignments of student teachers to mentor teachers
(Goldhaber et al. 2020D).

But mentoring and structured professional development (PD) opportunities need not stop
once teachers enter the classroom. While traditional in-service PD, which pulls teachers out of
the classroom for a full or half day during which they attend seminars, workshops, or lectures is
generally ineffective (e.g., Jacob and Lefgren 2004), a more personalized form of in-service PD
known as teacher coaching has shown great potential (Kraft et al. 2018; Kraft and Blazar 2018).
Unlike traditional in-service PD that delivers generic content to a room full of teachers, coaching
is one on one and delivers feedback and advice that is tailored to teachers’ unique classrooms,

skill sets, and challenges. Coaches observe teachers in the classroom and provide personal
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feedback, which means that having quality coaches is key to the success of these interventions,
as is having enough coaches to keep their workload manageable (Blazar and Kraft 2015).

A less enticing option is remediation targeted to low-performing teachers. Evidence from
Chile finds that teachers who receive remedial training via classes experience a short-lived boost
in effectiveness, but their effectiveness decreases while taking the classes and any gains fade out
in a few years (Lombardi 2019). Moreover, being identified for remediation lowered teachers’
confidence and pride, suggesting a stigma of the program. The main reason for the program’s
ineffectiveness, though, is likely its lack of personal feedback and communication to teachers.

Teachers also receive informal coaching and mentoring from their supervisors
(principals) and their peers and there is mounting evidence that this influences teacher
effectiveness. While on average all teachers improve with experience, Kraft and Papay (2014)
show that these improvements are greatest in schools that have generally supportive
environments. One aspect of a supportive environment is good colleagues. Jackson and
Bruegmann (2009) show that teachers improve when they have more effective colleagues (as
measured by VAM). These peer effects are strongest for novice teachers and persist over time,
which suggests that teachers learn new skills from their colleagues.

Another way that teachers learn and improve is via information and feedback. Consistent
with the evidence from teacher-coaching, Taylor and Tyler (2012) show that in Cincinnati,
teachers’ effectiveness (as measured by VAM) significantly increases after a classroom
observation, with the largest gains accruing to teachers who were initially less effective. Of
course, classroom observations might also increase teachers’ effort by providing accountability,

i.e., by reminding them that someone is watching.
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Indeed, a fundamental assumption in economics is that people respond to incentives, so
teachers might respond to both “carrots” (promised rewards) and “sticks” (threatened
punishments). In their analysis of Washington, DC’s IMPACT teacher evaluation program, Dee
and Wyckoff (2015) find evidence that teachers responded to both types of incentives.” IMPACT
threatened low-performing teachers with dismissal and offered high-performing teachers a cash
bonus up to about $25,000 (30 percent of salary) per year. Many low-performing teachers at risk
of termination voluntarily left the district, while those who stayed improved. The cash incentive
further increased the effectiveness of already effective teachers. Similarly, Biasi (2018) finds that
when some districts in Wisconsin changed from seniority-based to flexible pay systems, teacher
quality in those districts increased due to changes in both teacher effort and the composition of
the teaching force.

However, the broader literature on the impact of financial incentives (i.e., merit pay) on
teacher effectiveness is decidedly mixed. Several studies find null, modest, heterogeneous, or
noisy effects (e.g., Brehm et al. 2017; Hill and Jones 2020; Goodman and Turner 2014; Speroni
et al. 2020; Springer et al. 2011). There are a few potential reasons for this. First, it could be that
some incentives are too small to create much change or that the effect is only realized among a
small share of the teacher workforce. Second, and similarly, it could be that for merit pay to be
effective it must be paired with other interventions or educational supports, as suggested by
experimental evidence from Tanzania (Mbiti et al. 2019).

Finally, the most intriguing potential explanation comes from behavioral economics,
which applies insights from psychology to economic models, to better understand how people

make decisions.® Specifically, loss aversion occurs when individuals care more about a loss of
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$M than a gain of $M. If teachers, like most people, are loss averse, then how the merit pay
policy is framed and implemented could matter greatly. Fryer et al. (2012) test this hypothesis by
conducting an experiment in Illinois in which treated teachers are given financial bonuses at the
start of the year, with the understanding that those bonuses must be returned at the end of the
year if their students do not make sufficient learning gains, while control-group teachers partake
in a “typical” merit pay program in which they receive the bonus at the end of the year if their
students make sufficient gains. Importantly, the bonus was the same size for both groups, yet the
authors find large learning gains (about 20 percent of a SD) in the treated “loss averse” group,
but small, statistically insignificant effects of incentive pay in the control group. This result
provides an important insight into how the power of incentives, and behavioral economics, might

be used to increase teacher performance.

S. Teacher Labor Supply
Teacher labor supply refers to teachers’ willingness to work for a given wage, benefits, and
working conditions. Labor economists view individuals’ employment decisions through a
supply-and-demand framework, and teachers are no different (Lovenheim and Turner 2017,
Chapter 12). Like anyone else, teachers have preferences about where and when they would like
to work and there are varying levels of demand for their services across locales; this section
reviews what we know about teachers’ preferences and their implications for student
achievement. We discuss various dimensions of teachers’ labor supply such as daily labor supply
(absences), initial placements and mobility across schools, and entry into the profession.
Existing teachers face a daily labor supply decision, as they always have the option of

being absent. Anywhere from 5-10 percent of teachers in the US are absent on a given day (Roza
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2007) and teacher absences are even more common in less developed countries (Chaudhury et al.
2006; Banerjee and Duflo 2006). Teacher absences are costly in at least four ways (Gershenson
2012). First, they are financially costly in the sense that US school districts pay over 1 billion
dollars each year for substitute teachers to cover those absences. Second, there is an in-kind cost
to non-absent teachers who in one way or another have to help cover their colleague’s absence.
Third, teacher absences are detrimental to student achievement, which we discuss in greater
detail below, and finally, if teacher absences are not evenly distributed across schools, then the
costs associated with teacher absences may exacerbate socioeconomic or racial disparities in
educational outcomes.

There is now a robust literature that identifies the causal effect of teacher absences on
student learning in numerous contexts, including NYC (Herrmann and Rockoff 2012), North
Carolina (Clotfelter et al. 2009; Gershenson 2016 b), India (Duflo et al. 2012), Zambia (Das et
al. 2007), and a large urban district in the Northeastern US (Miller et al. 2008). The effects are
large: over the course of a school year, replacing a regular teacher with a substitute teacher is
equivalent to replacing an average teacher with one at the 10" or 20™ percentile of the
effectiveness distribution, or about 10 percent of a test-score SD (Herrmann and Rockoff 2012).
Moreover, the harmful effects of teacher absences likely exacerbate socio-demographic
achievement gaps, as teacher absences are more common and more likely to go unfilled by
substitute teachers in low-performing schools and schools serving low-income communities
(Clotfelter et al. 2009; Miller et al. 2008; Gershenson 2012; Liu et al. 2020).°

Absences are harmful because in addition to generally disrupting the classroom, on

average, substitute teachers are less effective than regular teachers. This raises the question of
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whether teacher absences can be reduced. Some are unavoidable, of course, due to illness and
family commitments, but some are discretionary. We know this because policies that hold
teachers accountable for student achievement tend to reduce teacher absences. For example,
Jacob (2013) shows that in Chicago Public Schools probationary teachers’ absence rates
significantly decreased once principals were given the ability to dismiss probationary teachers.
Similarly, Gershenson (2016) shows that in North Carolina, teacher absences fell by about 10
percent in schools subject to sanctions under the No Child Left Behind Act (NCLB).

Financial incentives can reduce teacher absenteeism as well. An experiment in India finds
that tying teacher salaries to regular attendance—and monitoring attendance with digital
cameras—significantly reduced teacher absence rates and increased students’ test scores (Duflo
et al. 2012). In North Carolina, Ahn (2013) finds that relatively small bonuses of $750 or $1,500
tied to student achievement gains caused teachers to increase effort (reduce absences) when their
receipt of the bonus was uncertain. Together, these studies show that while harmful, teacher
absences are responsive to an array of policies and interventions that can both save money and
improve student achievement.

The next dimension of teacher labor supply to consider is where teachers work. Two
main facts drive this discussion. The first is known as the draw of home: teachers prefer to work
in schools and districts similar to, and nearby (if not the same), those they attended as children
(Boyd et al. 2005; Reininger 2012). The second is that conditional on becoming a teacher,
schools’ working conditions are more important than salaries in determining where teachers want
to work (Bacolod 2007 a). For example, an influential study of North Carolina’s public-school
teachers found that on average, all teachers, but particularly white teachers (who compose more

than 80 percent of the teaching force), tend to leave lower-performing schools and schools
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serving underrepresented minority student populations for higher-achieving schools and schools
serving mostly white student populations (Hanushek et al. 2004).

Together, these two facts contribute to the inequitable distribution of teacher
effectiveness across schools (Goldhaber et al. 2015; Lankford et al. 2002). So-called hard to staff
schools, those with chronically low performance and high shares of economically disadvantaged
students, have a harder time both recruiting and retaining teachers. The result is higher rates of
turnover that lead to more novice teachers, which we have seen predicts teacher ineffectiveness,
and more generally creates disruptions that harm student achievement in the schools that can
least afford additional challenges (Hanushek et al. 2018; Ronfeldt et al. 2013; Sorensen and Ladd
2020). This unequal exposure to effective teachers and to teacher turnover undoubtedly
contributes to persistent socioeconomic and racial disparities in students’ educational outcomes.

Finally, we consider teacher labor supply on the extensive margin: who enters the
profession, and why. Given the importance of teachers, there are many surveys of teachers that
allow researchers to describe the characteristics of new and current teachers. The demographic
composition of the teacher force has been fairly stable over the past several decades: it is
disproportionately female (about 70-80 percent) and white (about 85 percent). One reason that
women are overrepresented is the flexibility, and the ability to exit and return at the same rank
and salary level, which appeals to women whose careers are interrupted by childbearing (Farkas
et al. 2000; Flyer and Rosen 1997). Indeed, Grissom and Reininger (2012) show that a nontrivial
number of female teachers leave teaching for a few years and then return when their children are
older. Redding and Baker (2019) show that racial gaps in teacher entry are primarily due to racial
gaps in choosing education majors among college students, though racial disparities in college

enrollment and completion contribute as well. Survey and qualitative interview data also suggest
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that altruism and a desire to help others motivate individuals to become teachers (Farkas et al.
2000; Watt and Richardson 2012).

But how do teachers compare to nonteachers? Representative samples of the full
population, not just of teachers, can shed light on this question. Salaries, the perceived job
security, and comfortable retirement benefits certainly cause people to consider teaching
(Bacolod 2007a). So too does parents’ profession, as the children of teachers are significantly
more likely to enter teaching themselves (Jacinto and Gershenson 2020). This likely contributes
to the relatively static racial composition of the teaching force.

Finally, given that teaching is historically dominated by women, and for a time was one
of the only professions available to women, it is important to consider how the opening of the
broader labor market to women has influenced who enters teaching. A clever study by Bacolod
(2007b) shows that between 1960 and 1990 the “quality” of new female teachers, as measured by
test scores and the selectivity of their undergraduate institutions, fell. Meanwhile, the quality of
women entering other professions such as law, medicine, and business increased. Interpreted
through the lens of the Roy (1951) model of selection this is an intuitive outcome, as the opening
of these higher-paying professions to women caused high-skill women, who in previous
generations would have become teachers, to instead pursue more lucrative careers. However,
more recently the quality of incoming teachers seems to be increasing among cohorts entering
the profession in the 1990s and 2000s due to new efforts to recruit talented individuals (Master et
al. 2018; Nguyen and Redding 2018), though this is occurring while increased state-level
accountability pressure has reduced both the supply and quality of new teachers (Kraft et al.

2020). Once again, we see that teachers’ labor supply is malleable.
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6. Conclusion

This article introduces some of the myriad issues regarding teacher labor markets that are studied
using the insights and tools of applied economics. Some of the topics discussed here are
politically contentious and some of the literature bases yield mixed results. It is important to
recognize that the impact of any policy or intervention is context dependent, implementation of
those policies and interventions matters, and there may be challenges to delivering an effective
intervention at scale. Due to data availability and the author’s biases, most studies discussed here
are from the US context, and among those studies from North Carolina, Florida, and Texas are
overrepresented because these states were early in granting researchers access to high-quality
administrative data.

Nonetheless, many of the key insights discussed here have been replicated in enough
contexts and proved robust enough to inform our thinking on education policy moving forward.
First and foremost, teacher policy is central to education policy, as teachers are the most
important school-provided input. Good teachers make for good schools. Good teachers make the
teachers around them better and improve students’ learning, behavior, and ultimately their
success in the labor market. However, identifying effective teachers is difficult and requires
multiple measures of teacher effectiveness.

It is also clear that teachers improve over the course of their career and the best way to
facilitate this is to provide generally supportive environments along with personalized feedback
and instruction. However, traditional markers of teacher quality such as graduate degrees and
certification are less predictive of teacher effectiveness and might even hinder efforts to recruit a
racially diverse and representative teaching force. Teacher diversity is teacher quality, as there

are large immediate and long-run benefits of being exposed to a same-race teacher, but in the
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US, too many students of color never have that opportunity due to the unrepresentative,
disproportionately white teaching force.

Finally, teachers, like anyone else, respond to incentives. However, those incentives must
be well designed to avoid unintended consequences. They must also be substantial enough to
alter teacher behavior, otherwise they are wasted resources. Insights from behavioral economics
show how we can do more with less in this regard. The policies, practices, and interventions
described in this article are critical to ensuring that we provide al/l students with access to
effective instruction, which is a necessary but not sufficient condition to ensuring that all
children have equal opportunities to develop the human capital necessary to flourish in the

modern economy.
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Notes

1.

An important caveat is that in a secondary school setting in which students have multiple
teachers per day, the model and estimation are necessarily more complicated (Jackson 2014;
Mansfield 2015).

Based on annual (nine month) gains of 0.4-1.0 test-score SD in the primary grades, which are
larger in the earlier grades (Baird and Pane 2019).

Empirically, education economists try to isolate the causal effect of observed teacher
characteristics by replacing teacher fixed effects in a value-added model like that specified in
equation (1) with a vector of the observed teacher characteristics.

Interestingly, a detailed survey of new teachers in New York City found that while individual
survey items were not predictive of teaching effectiveness, they did load on to two factors
that did, which might be interpreted as measuring the teacher’s cognitive and non-cognitive
skills (Rockoff et al. 2011).

See Goldhaber (2011) for a through discussion of teacher licensure around the world.

See Epple et al. (2016) for a thorough review of the broader literature on charter schools.

The authors estimate the effects of IMPACT using a regression discontinuity design
(Murnane and Willett 2010, chapter 9), a powerful tool for causal inference, which intuitively
compares teachers whose VAM scores were just above and just below an arbitrary threshold

that determined eligibility for the incentives.

See Thaler (2016) and Kahneman (2011) for accessible introductions to behavioral
economics.

See Gershenson (2012) and Liu et al. (2020) for a detailed discussion of substitute teacher
labor markets.
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Table 1. Value-added Estimates of a 1-SD Increase in Teacher Effectiveness on Test

Scores
Math SD Reading SD Locale Level Study
€] 2) (€)) “) &)
0.11 0.10 New Jersey Primary Rockoff (2004)
0.11 0.10 Texas Primary Rivkin et al. (2005)
0.15 0.11 North Carolina Primary Rothstein (2010)
0.16 0.12 NYC Primary Chetty et al. (2014 a)
0.19 0.112 Pakistan Primary Bau and Das (2020)
0.13 - Chicago Secondary Aaronson et al. (2007)
0.07 0.02 North Carolina  Secondary Jackson (2014)
0.13 0.06 US Secondary Goldhaber et al. (2013)
0.17° - England Secondary Slater et al. (2012)

a Urdu, the national language of Pakistan.
b Averaged across math, science, and reading.

Abbreviations: standard deviations (SD), New York City (NYC).
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Table 2. Value-added Estimates of Teacher Effects on Non-academic Outcomes

Outcome Effect Locale Level Study
€)) 2) 3) “4) (©)
North .
Absences -0.07 Carolina Primary Gershenson (2016 a)
Absences -50% Large grban Secondary Liu and Loeb (2020)
district
. 6 large MET .
Grit / Effort 0.14 (US) districts Primary Kraft (2019)
“Non-cognitive North
SKill” index® 0.08 Carolina Secondary Jackson (2018)
Self-reported:
self-efficacy 0.14 4 large US Prima Blazar and Kraft
happiness 0.31 districts Yy (2017)
behavior 0.15
College at 20 37%
Earnings at 28 1.3% NYC Primary Chetty et al. (2014 b)
Teenage birth 4.6%

a Index is a weighted average of grades, on-time grade progression, absences, and suspensions.
Effect refers to effect of a 1-standard deviation (SD) increase in teacher effectiveness unless
otherwise noted. MET refers to the Measures of Effective Teaching Study.
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Table 3. Effects of Race Match on Student and Teacher Outcomes

Outcome Effect Locale Level Study
@) 2) (€)) “4) )
Math score SD 0.08 TN Primary Joshi et al. (2018)
Math score SD 0.03 NC Primary Clotfelter et al. (2007)
Math score SD 0.03 FL Primary Egalite et al. (2015)
HS graduation 7% .
College enrollment 13% TN STAR Primary Gershenson et al. (2018)
HS graduation 3%
College enrollment 39 TX Secondary Delhommer (2019)
Chronic Absence 10% NC Primary Holt an(dzOGle 9r§, henson
. . Tran and Gershenson
Chronic Absence 26% TN STAR  Primary (2021)
Suspension 5% NC Primary Lindsay and Hart (2017)
Parental involvement 8%  US(ECLS) Primary Vinopal (2018)
Take advanced course 7% NC Secondary Hart (2020)
Teacher ha.s high 30% US (ELS) Secondary  Gershenson et al. (2016)
expectations
Teacher has negative 30 to .
view of student behavior  50% US (NELS)  Primary Dee (2005)
Recommended to gifted Grissom and Redding

o .
and talented program 200% US(ECLS)  Primary (2016)

Notes: Negative signs are omitted for negative outcomes: same-race teachers reduce the
likelihood of “bad” outcomes such as chronic absence or suspensions. STAR refers to the
Tennessee STAR class-size reduction experiment. ECLS refers to the Early Childhood
Longitudinal Study-Kindergarten Cohort. ELS refers to the 2001 Educational Longitudinal
Study. NELS refers to the 1988 National Educational Longitudinal Study. ECLS, ELS, and
NELS are all conducted by the US Department of Education.
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