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Teacher Evaluation for Accountability and Growth:
Should Policy Treat them as Complements or Substitutes?
Most organizations seek to design employee evaluation systems that encourage workers to put
forth maximal effort, that permit differentiated rewards and sanctions for various performance
levels, and that stimulate employee skill development through feedback and learning generated as
part of the evaluation process. The purported mechanisms through which present-day teacher
evaluation improves the average quality of instruction are through (a) incentives to motivate
teachers, (b) tools for retaining high-performing teachers and deselecting low-performing ones, (c)
shifts to the labor market pool of prospective teachers, and (d) feedback mechanisms to improve
the skills of current teachers. Most consequential teacher evaluation policies attempt to achieve a
blend of accountability and developmental goals. While these multiple goals are firmly part of
modern teacher evaluation policies, researchers and policy makers have reflected surprisingly little
on the interactions between these mechanisms.
I argue that a clear explication of the tenets underlying a high-stakes teacher evaluation
policy is critical to estimating its likelihood of success. I outline the assumptions of modern teacher
evaluation designs and integrate the microeconomics, management and social psychology
literatures to test the validity of these assumptions. I then draw on this empirical evidence base to
assess the effect of policies that emphasize growth or accountability aims of teacher evaluation. I
extend prior simulation work from Cowen and Winters (2013) and Rothstein (2015) by allowing for
teachers to improve their skills as a result of evaluation, by assessing the effect of evaluation
policies on outcomes beyond test scores, and by explicitly modeling potential interactions between
accountability pressures and skill development in teacher evaluation designs.
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To begin, I describe the common components of modern teacher evaluation (Section I). I
then explicate six assumptions underlying current teacher evaluation policies and assess the
reasonableness of these assumptions in light of the empirical literature (Section II). I highlight that
the theories of action and the empirical literature motivating incentive- and sanction-based
evaluation policies are in potential conflict with theories of action and empirical evidence about
employees’ skill development. In Section III, I introduce a framework for an alternate model of
teacher evaluation. I then simulate teacher evaluation policies and vary estimation parameters in
order to reflect frameworks that emphasize growth or accountability (Section IV). Through these
simulations, I attempt to model the effects of teacher evaluation policies that provide only
development support, policies that combine accountability pressures with skill development
supports, and policies that apply accountability pressures to one group of teachers and skill
development supports to a different group. I describe the second policy design as treating
evaluation for accountability and evaluation for growth as complements and the third design as
treating them as substitutes. I conclude in Section V that an evaluation policy that treats evaluation
for growth and accountability as substitutes is more likely, across various plausible scenarios, to
produce improved student outcomes, though these differences are relatively modest in magnitude.
Such an evaluation policy would be less resource intensive than one promoting purely growth and
potentially more politically feasible than one emphasizing accountability and growth.

I. Teacher Evaluation Policy Goals and Practices
Modern teacher evaluation policies generally attempt to hold teachers accountable to
standards for quality instruction and to create a process through which teachers can improve their
skills. As Murnane and Cohen (1986) document, the traditional rationale for incentive-based merit
pay, emerging from the microeconomics field of contracts, is that workers’ preferences are not
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perfectly aligned with their employers’ and monitoring worker output and actions is difficult and
costly. Instead, employers enter into a contract with workers in which employees receive additional
pay-for-performance based on either the completion of a particular output or the subjective
assessment of a supervisor. Murnane and Cohen presciently categorize “new” and “old” style merit
pay systems as those which provide additional compensation for either improved student outcomes
(“new” piece-rate compensation) or those which rely on administrator observations (“old”
subjective supervisor judgment). In fact, as I discuss below the vast majority of modern teacher
evaluation systems employ a mix of both “new” and “old” style appraisals of teacher effectiveness.
Others have highlighted the potential of teacher appraisal as an opportunity for skill
development. This viewpoint is best understood through a separate literature on human resource
development and management. Armstrong (2000) argues that the developmental aspects of
appraisal are key to improving employee performance. In this understanding, appraisal creates a
formal structure for the supervisor to provide coaching and opportunities for the worker to selfreflect on ways to improve her skills. Modern teacher evaluation policies generally attempt to
maximize both of these aims.
In response to incentives from the Obama administration’s Race to the Top program in
2009, 44 state legislatures across the country implemented reforms to their teacher evaluation
systems (Kraft, Brunner, Dougherty, & Schwegman, 2019). In almost all cases these reforms
entailed adopting a common rubric for evaluating teachers’ performance with multiple rating
categories, representing a shift away from the traditional Satisfactory/Unsatisfactory distinctions.
All state reforms to teacher evaluation required that classroom observation of teaching practice be
a part of a teacher’s final rating, and in most cases these reforms established a minimum frequency
of classroom observations. In addition, many states required some or all teachers to be evaluated

High Stakes Evaluation 4
based on student-learning gains (either through formal measurements of students learning, through
teachers’ contributions to students’ progress towards locally determined learning objectives, or
both). Some states additionally included measures of whole-school performance or parent-,
student-, and peer-surveys of teacher competency (Jacobs & Doherty, 2015; Steinberg &
Donaldson, 2016; Winters & Cowen, 2013).
Many states set a high bar for teachers’ instructional proficiency. States typically either
adopted previously validated measures of instructional practice such as the Danielson Framework
(1996) or the CLASS rubric (2008), or synthesized these frameworks into an original one for their
evaluation systems. Figure 1 articulates the demonstrated skills required across rubric ratings for
one of 30 elements in the Massachusetts Model System for Educator Evaluation Classroom
Teacher Rubric: Well-Structured Units and Lessons. At the Proficient and above categories, the
evaluation rubrics articulate aspirational goals. It is the rare lesson that “implements a standardsbased unit (…) with challenging tasks and measurable outcomes, appropriate student engagement
strategies, pacing, sequence, resources, and grouping; purposeful questioning, and strategic use of
technology and digital media, such that students are able to learn the knowledge and skills defined
in state standards/local curricula” (DESE, 2018, p. 2). If classroom observations and artifact
reviews reveal that only a few lessons, and by extension teachers, satisfy these rigorous criteria for
proficiency, the implication is that most teachers should be rated at the Needs Improvement level. 1
As I detail below, teachers who fail to earn an evaluation rating at the Proficient or higher threshold
are subject to dismissal. Though Massachusetts is an outlier with respect to some dimensions of
its educational system, its evaluation guidelines are typical of many states and provides a helpful
policy example to which I return throughout the paper.

44 states implemented teacher evaluation ratings with at least three different categories (Ross & Walsh, 2019). Despite
differences in nomenclature, most imply ratings of Ineffective, Needs Improvement, Proficient and Exemplary.

1
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Commentators have debated the extent to which modern teacher evaluation policies, either
as written, as implemented, or as altered post-implementation, truly impose a higher-degree of
external accountability. For example, while 43 states initially required teachers be rated on
objective measures of student growth, nine states have since rescinded this requirement (Ross &
Walsh, 2019), and as I discuss below, most educators continued to receive positive appraisal
ratings. However, it is important to note that poor appraisals risk significant consequences in the
majority of states. Over three-fifths (61 percent) of states instituted rules that led to the dismissal
of teachers who were not rated Proficient and almost half (48 percent) of states use evaluation
results to grant or revoke tenure (Steinberg & Donaldson, 2016).
To summarize the salient features of state and local teacher evaluation policies at the end
of the 2010s: (a) on paper they set high standards for quality teaching; (b) their stated aims are for
both development and accountability; and (c) the failure to receive a designation meeting high bars
of proficiency should lead, ultimately, to dismissal.

II. Assumptions Underlying Modern Teacher Evaluation Systems
Over at least the past 35 years, commentators have discussed the strengths and weaknesses of
teacher evaluation for accountability and evaluation for growth (e.g., Darling-Hammond, Wise, &
Pease, 1983; Donaldson & Papay, 2015; Popham, 1988). They generally conceive of particular
teacher evaluation policies as points along a continuum. Different policy choices might emphasize
accountability-incentive or growth systems. The sum total of the policy is understood as essentially
the linear combination of the aspects of the policy that focus on accountability and rewards and
those aspects of the policy that focus on professional growth. In those cases where commentators
consider the potential interactions between accountability and growth, they are implicitly
understood to be mutually reinforcing; i.e., accountability motivates teachers to improve or
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coaching supports justify potential dismissal for failure to improve. However, the assumptions
underlying such joint-aim evaluation system have been to-date poorly explicated. 2
For teacher evaluation with a focus on both accountability and incentives and the
developmental process to be maximally effective to promote improvement in student learning
outcomes, I argue that the following conditions must hold:
1. Reliable and valid evaluations. Evaluation ratings reliably distinguish between teachers who
facilitate higher and lower levels of learning for students across a set of meaningful outcomes;
2. Evaluations improve teaching through accountability/incentives. Classification of teachers
into different rating categories produces consequential outcomes for some (or all) teachers that
promote either (a) improvement in teaching practices through increased effort and skill
acquisition; (b) contingent rewards (pecuniary and non) for effective teaching; (c) reassignment of some teachers into alternative positions that hold greater expectations for
success; and (d) exclusion from the teaching profession for teachers deemed ineffective;
3. Evaluations improve teaching through skill development. Results of evaluations generate
meaningful developmental supports for teachers and opportunities for highly rated teachers to
both refine advanced practices and disseminate knowledge and skills;
4. Evaluation outcomes do not overly tax or constrain the supply of teachers. The supply of
teachers seeking employment is minimally equal to the demand for teachers generated either
by attrition or dismissal; prospective and current high-capacity teachers are able to accurately

Firestone (2014) notes some of the operational problems with integrating internal incentives into evaluation systems
with external accountability pressures. Hallinger, Heck and Murphy (2014; 2013) present direct and indirect empirical
evidence on the effectiveness of high-stakes teacher evaluation, and discuss leadership and school culture obstacles to
evaluation. Phipps and Wiseman (2019) and Phipps (2018) assess the effects of accountability and growth components
of evaluation both separately and jointly on teaching practices and student outcomes. In this paper, I extend their work
through an explicit analysis of the assumptions underlying different evaluation systems and consider the implications
of treating evaluation for accountability and growth as substitutes rather than as complementary blends or requiring a
tradeoff of one aim for the other.

2
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forecast their positive evaluation results and do not withhold their supply of labor to the
teaching pool as a result of their risk aversion to potential future dismissal;
5. Evaluation improves quality of teachers in labor market. Prospective teachers possess (or
can quickly acquire) teaching skills equal or superior to departing teachers; candidate teachers
with skills higher than those currently employed are able to gain entry into the profession; and
6. Accountability and growth goals are complementary. The structure by which evaluation
policy promotes both accountability and developmental goals does not cause one mechanism
to inhibit the effectiveness of the other and may generate complementarities.
The preceding assumptions are not all strictly necessary to improve average student learning
outcomes. For instance, unreliable evaluation ratings might still capture enough signal about
teaching quality that their use would improve the overall distribution of teacher effectiveness as
long as they avoided the harms outlined in the other assumptions. I argue that insofar as these
assumptions underlie the design of modern teacher evaluation policies, an assessment of the
evidence on them offers insight on the potential implicit tradeoffs in evaluation policy design. To
the extent that policy makers are interested in maximizing the efficacy of teacher evaluation policy
all six must hold. If alternative policy designs more readily satisfy some of the assumptions or do
not require them, this would also be valuable for policy makers to know. 3 The remainder of this
section synthesizes the evidence on these assumptions. In Section IV, I apply this empirical
evidence to simulate various scenarios and policy designs to further test the assumptions.

3

Note that, with slight adjustments, a similar list of assumptions can be generated for teacher evaluations policies that
exclusively employ the tools of either accountability or growth. For instance, by dropping Assumptions 2 and 6 and
revising Assumptions 4 and 5 to focus primarily on the labor market effects of dismissals, the assumptions can be
repurposed for an evaluation system that intended to improve teaching performance exclusively through incentives
and sanctions. Similarly, by eliminating Assumptions 3 and 6 and revising Assumptions 4 and 5 to focus on the labor
market effects of attrition, the assumptions can be repurposed for a growth-only evaluation system.
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Assumption 1. Evaluations generate reliable and valid ratings
The measurement and economics of education research literature have raised various
methodological and substantive concerns about Assumption 1. Methodological concerns about the
use of “new” style, piece-rate evaluation systems for teacher accountability purposes range from
issues of student sorting (American Statistical Association, 2014; Ballou & Springer, 2015; Koedel
& Betts, 2011; Rothstein, 2010, 2017), 4 to different ratings being assigned across different valueadded models and tests (Guarino, Reckase, & Wooldridge, 2015; Papay, 2011), to the potential for
the narrowing of the curriculum or gaming the test (Ballou & Springer, 2015). Substantively, recent
evidence indicates that teachers’ impacts on test-score outcomes do not correlate well with
teachers’ impact on other desirable outcomes such as student attendance (Gershenson, 2016) and
non-cognitive skills such as resilience, growth mindset, self-efficacy and behavior in class (Blazar
& Kraft, 2017; Kraft, 2017). In fact, Jackson (2018) finds that teachers’ contributions to student
behavioral outcomes (measured as an index of suspensions, absences and GPA) are only weakly
related to test-score outcomes (r ≈ 0.15). Further, he finds that teachers’ behavioral value-added
estimates are more predictive of high-school completion and long-run outcomes than their valueadd on test-score outcomes. However, as Staiger and Rockoff (2010) demonstrate, at all but the
lowest levels of reliability, value-added-based dismissals can improve average teacher
effectiveness.
A full consideration of whether piece-rate evaluation systems can reliably distinguish
between teachers across multiple outcomes is beyond the scope of this piece. What the empirical
evidence consistently finds, however, is that subjective “old”-style evaluation and objective
“new”-style student-outcome-based appraisal align (Harris & Sass, 2014; Jacob & Lefgren, 2008;
Though Chetty, Friedman and Rockoff (2017, 2014b) argue that concerns about student- and teacher-sorting and
causal misattribution are unfounded.
4
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Kraft, Papay, & Chi, 2018; Sartain, Stoelinga, & Brown, 2011); however, they do so imperfectly.
Cognizant of these imperfect correlations, policy makers have designed many evaluation systems
to include multiple measures of teaching effectiveness that are bundled into a composite rating.
While these composite measures return different rank orders of teachers depending on the weight
assigned to each component of the system (Martínez, Schweig, & Goldschmidt, 2016; Steinberg &
Kraft, 2017), they are generally consistent across years (Doan, Schweig, & Mihaly, 2019).
While I do not attempt to formally test Assumption 1, I incorporate measurement error in
value-add and evaluation scores as well as weak correlations across value-add outcomes in the
simulations I perform when assessing the effects of evaluation policies on students and the teacher
labor market.
Assumption 2. Evaluation ratings improve teaching through accountability and incentives
Despite the potential of accountability- and incentive-based evaluations as articulated in
the contracts literature, the application of these models to the public sector have proved
challenging. Murnane and Cohen (1986), Holmstrom and Milgrom (1991), and Dixit (2002)
highlight that public institutions have multiple goals for which outcomes are unverifiable, and
actions are only minimally observable. As Dixit notes, teachers are generally “motivated agents,”
such that what primarily impedes their success is skill rather than will.
Bergman and Hill (2018) and Pope (2019) examine the effects of the public release of
teachers’ value-added scores in Los Angeles. This event is a potential test of the pure accountability
effect of piece-rate evaluation, i.e., Assumption 2(a), as it was not coupled with any feedback on
teachers’ practice. Pope finds that the public release of these ratings caused an increase in the
effectiveness of teachers in the bottom quintile of the performance distribution on the order of 0.10
to 0.15 standard deviations. He finds no consistent (and some potential negative) effects throughout
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the rest of the performance distribution. Bergman and Hill find that high-scoring students sort into
classrooms of publicized, high-value-added teachers at the expense of lower-scoring students.
Phipps and Wiseman (2019) leverage random variation in District of Columbia teachers’
probability of being observed for accountability purposes and document small improvements in
evaluators’ ratings of teachers’ practices as their probability of being observed increases. Phipps
(2018) uses the same natural experiment to estimate the effects of evaluation probability on
outcomes and finds students perform worse when there is no threat of evaluation accountability
but that the increasing probability of evaluation does not affect test scores. 5 Thus evidence on 2(a)
is mixed, but suggestive of the benefits of accountability pressures on the extensive, if not the
intensive, margin particularly for the least effective teachers.
As I discuss above, the design of modern evaluation policies generally satisfy the
remainder of Assumption 2 in principle. While only one-fifth of school systems reward outstanding
performance—Assumption 2(b)—the vast majority of evaluation systems assign teachers into one
of several rating categories (Walsh, Joseph, Lubell, & Lakis, 2017). Assignment into lowperforming categories generates meaningful consequences, including dismissal, satisfying 2(c) and
(d). The extent to which the new evaluation systems introduced meaningful accountability as
enacted, however, is less certain.
Even after the introduction of clear observational rubrics and rating categories, most
teachers across the country continued to receive ratings above the standard of proficiency

Macartney, McMillan and Petro (2018) document increases in teacher value-added performance in North Carolina
when larger proportions of their students are close to accountability-based proficiency thresholds on state exams. They
argue that teachers respond with increased effort to more intensive accountability pressures. However, they explicitly
discount the possibility for teacher learning-on-the-job. While not a direct test of teacher evaluation, these results
suggest some potential benefits to accountability pressures that are not tied to educator support. There is also a large
adjacent body of literature on the effects of incentive pay on teacher performance (e.g., Fryer, 2013; Goodman &
Turner, 2013; Sojourner, Mykerezi, & West, 2014; Speroni et al., 2019). I do not fully explore the applicability of
differential teacher compensation insights to broader evaluation strategies. However, the mixed nature of the evidence
on merit pay for teachers is generally consistent with the results above.
5
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(Anderson, 2013; Kraft & Gilmour, 2017). 6 In Figure 2, I present the evaluation ratings assigned
to Massachusetts teachers from 2012/13 to 2016/17. Despite the high standards for Proficient
teaching practice articulated in the standards above, fewer than 4 percent of teachers were
evaluated below standard in the 2016/17 school year. In fact, the percentage of teachers rated Needs
Improvement declined by 3 percentage points over these five years. The distribution of state-level
evaluation scores in 2014/15 placed Massachusetts eighth of 24 states for the frequency with which
teachers received ratings below Proficient (Kraft & Gilmour, 2017). Thus, Massachusetts is not
only typical in assigning nearly universal positive ratings, but in fact does so at rates lower than
two-thirds of sampled states. While there are many explanations for this phenomenon, ranging
from school culture to lack of administrative capacity, one critical explanations is the design of the
policy response to ratings below the Proficient level.
The Massachusetts state-wide evaluation model employs a typical accountability response
to teachers deemed less-than-proficient through the evaluation process. Educators earning an
Unsatisfactory rating are placed on an Improvement Plan. Improvement plans last from 30 days to
one school year in duration. Failure to make substantial progress towards Proficiency should result,
by the terms of the model contract language, in recommendation for dismissal to the
superintendent. Most critically to understand the high-stakes nature of the evaluation process for
teachers rated just shy of proficiency: if a teacher earns a Needs Improvement on either of the two
instructionally focused Performance Standards in the teacher appraisal rubric, the model contract
language places the teacher on a Directed Growth Plan of one-year in duration. If the educator
does not earn a rating of Proficient at the end of the Directed Growth Plan’s duration (one year),
the educator is placed on an Improvement Plan. Failure to make substantial progress towards

6

New Mexico is the one exception to this pattern. However, as a result of massive political objections, the state began
to dismantle its teacher evaluation policy in 2019.
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Proficiency should result as above in a recommendation for the teacher’s dismissal. Similarly,
teachers at the end of their third year within a district must be rated Proficient on all four of the
Performance Standards on the teacher rubric as well as Proficient overall to attain professional
status and tenure and remain employed by the district (DESE, 2012).
This contractual language should imply an increase in the proportion of teachers rated
Unsatisfactory after the initial introduction of the evaluation policy. Teachers initially rated Needs
Improvement who fail to improve on growth plans are, by policy, converted into the lowest
category rating. However, as Figure 2 reveals, the percent of teachers rated Unsatisfactory declined
over time registering a trivial value of 0.3 percent (or 245 of 81,639 teachers evaluated) in 2016/17.
I hypothesize that the structure of states’ and districts’ policies may explain why some of
the purported benefits of evaluation for accountability purposes did not materialize. Evaluators
may have been deterred from assigning low ratings because the costs of pursuing teacher dismissal
were too high in the face of uncertain prospects stemming from tenure law protections (in essence
recognizing that Assumption 3 does not hold). Alternatively, evaluators may have recognized that
moderate doses of accountability for marginally effective teachers quickly transformed into intense
accountability pressures, including dismissal. As a result, evaluators may have rated teachers as
Proficient even if their subjective assessment of their teaching performance was below standards
of proficiency to avoid their dismissal. They may have been particularly remiss to dismiss a
marginally effective teacher if their projection of the range of skill levels from which they would
be able to recruit for in the replacement market would not be equivalent to that teacher (recognizing
that Assumption 5 does not hold). In yet a different interpretation, they may have understood that
placing promising, but non-proficient, teachers in the Needs Improvement (or equivalent) rating
would hamper their skill development due to reasons of psychological protection and stress-
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induced performance failures (recognizing that Assumption 6 does not hold). All of these theories
accord with Kraft and Gilmour’s (2017) and Grissom and Loeb’s (2017) findings that principals
privately report substantially more teachers as performing below standards in low-stakes
interviews than on high-stakes evaluations and Donaldson and Woulfin’s (2018) conclusions that
principals frequently modify the requirements of the evaluation system to fit their strategic needs.
Thus, there is plausible evidence on the potential for accountability to improve effort for
low-performing teachers, and evaluation systems as designed created accountability pressures.
However, the proportion of teachers dismissed in practice, was vanishingly small, limiting the
potential for improving teaching quality through the replacement of ineffective teachers.
Assumption 3. Evaluation results improve teaching through skill development
Taylor and Tyler’s (2012) work in Cincinnati and Phipps and Wiseman (2019) and Phipps
(2018) in DCPS are, to my knowledge, the only studies that credibly estimates the causal impact
of teacher evaluation on improvements in teachers’ practice and student learning outcomes. 7
Relying on differential timing of the introduction of intensive evaluation practices, Taylor and
Tyler estimate that students improve by 0.11 standard deviation units in math when taught by a
teacher who has been evaluated compared to a similar teacher who has not been evaluated. They
find that these gains in teacher effectiveness persist well after the evaluation period, suggesting
7
Steinberg and Sartain (2015) evaluate the effects of an experimental rollout of teacher evaluation in Chicago on
overall school outcomes. These estimates combine the effects of individual teacher skill improvements with
compositional changes to the teaching force within schools and experience-based productivity increases. Nevertheless,
their estimates are of nearly identical magnitudes to Taylor and Tyler (2012) in reading (0.10-0.13 SD), with imprecisely
estimated positive coefficients in math. Burgess, Rawal and Taylor (2019) examine a peer observation scheme in
England which they describe as “peer evaluation.” They find that teachers receiving feedback on the Danielson (1996)
Framework for Teaching rubric improved their contributions to student test-score learning gains by roughly similar
levels as teachers in Cincinnati did (0.07-0.09 SD). I consider these results informative to estimating the effect of
teacher evaluation on student learning, but more similar in substance to instructional coaching (Kraft, Blazar, &
Hogan, 2018) as these peer observations occur outside the formal evaluation process. The magnitude of these peercoaching effects on student test-score gains are similar to those Papay, Taylor, Tyler and Laski (2016) find in Tennessee
(0.12 SD). Stecher and colleagues (2018) estimate evaluation effects on teacher practice as well but with a weaker
causal claim given their comparison-group design, and the fact that evaluation policies were implemented unevenly
and bundled with other human resource strategies.
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that evaluations build skill rather than motivate. Importantly, for the context of this paper, their
analyses focus on mid-career teachers for whom the stakes of the evaluation are “limited to
promotions or additional tenure protection, or, in the case of very low scores, placement in the peer
assistance program with a small risk of termination” (Taylor & Tyler, 2012, p. 3633). The skill gains
observed for Cincinnati’s experienced teachers emerged in a relatively low-stakes context, with
the probability of rewards far superseding that for sanction.
Phipps (2018) and Phipps and Wiseman (2019) use differential timing in evaluation visits
within observation windows to separately identify the effects of accountability pressures and
returns to repeated feedback and coaching sessions as part of the evaluation process. Phipps looks
at effects on student outcomes, whereas Phipps and Wiseman examine responses in teaching
practices. Phipps and Wiseman find that each subsequent observation results in ratings
improvements between .04 to .16 standard deviation units (SDs). Phipps observes that teachers
receiving feedback under no accountability threat improve their value-add scores, which he
interprets as improvement from evaluator advice. When scaled to a full year of feedback, these
results imply value-added score gains of .06 and .03 SDs in reading and math. These magnitudes
are smaller but similar to Taylor and Tyler (2012). Thus, there is suggestive evidence that teachers
can improve their practices and student outcomes in response to supervisor coaching.
While states generally require educators to receive professional development or coaching
as a consequence of their coaching plans (Steinberg & Donaldson, 2016), evidence suggests that
these interventions did not result in improvements in teachers’ instructional skill (Garet et al.,
2017), violating the core premise of Assumption 3. In fact, in the largest-scale assessment of higherstakes teacher evaluation systems to-date, results suggest that even in locales where high levels of
technical support and expertise exist, the policies’ overall effects on student achievement outcomes
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were effectively nil (Stecher et al., 2018). Thus, again, teacher evaluation may have the potential
for generating skill development in principle, but in execution it is less clear that these results have
been realized for the majority of teachers subject to present-day evaluation systems.
Assumption 4. Evaluation does not overly tax or constrain the supply of teachers
Depending on the structure of evaluation systems, teacher evaluation policies may affect
teacher turnover or the number of prospective teacher candidates. Such shifts might generate either
gluts or shortages in the teaching labor market.
Several empirical studies and simulation evidence point to the effect that higher-stakes
teacher evaluation policies have on the overall demand for teachers and prospective or current
teachers’ willingness to enter or remain in the teaching labor market. On the demand side, Strunk,
Barret and Lincove (2017) document an increase in the rate of teachers’ exit from the profession in
the aftermath of the elimination of tenure protections in Louisiana. They further find that the most
dramatic increase in exits come from low-performing schools. Similarly, reforms to teacher
evaluation and tenure in Michigan resulted in little overall changes to rates of attrition, but higher
exit rates for teachers assigned to hard-to-staff schools (Brunner, Cowen, Strunk, & Drake, 2019).
On the supply side, Rothstein (2015) simulates a variety of merit pay and teacher dismissal
policies in the context of a dynamic choice model in which teachers must assess their career
prospects in and outside of the teaching force and make a decision about whether to enter or remain
in the market. Rothstein notes that the assumptions made on various parameters yield substantial
variation in optimal dismissal rates, with suggested tenure denial rates ranging from 10 to 60
percent. Though Rothstein assumes a baseline linear risk-utility for teachers with respect to their
earnings, Bowen, Buck, Deck, Mills and Shulls (2015) find that prospective teachers are
substantially more risk averse than other professionals. Though Bowen and colleagues do not
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quantify the utility function of the teachers in their study, this provides suggestive evidence that
potential teachers may be less likely to enter the labor pool if the profession were made less stable
through higher-stakes evaluation policies. Much depends in these scenarios on difficult-to-observe
risk preferences. Recent work by Kraft, Brunner, Dougherty and Schwegman (2019) tests the
effects of the introduction of tenure reform and high-stakes evaluation policies. They find that
state-level changes in evaluation policies resulted in a decline in teachers receiving licensure and
completing teacher preparation programs by up to 17 percent.
Given the preceding evidence, there is potential concern that teacher supply could be
constrained under a condition of high-stakes evaluation. Such a shortage in the overall supply of
teachers might result in declines in the overall quality of instruction unless the quality of teachers
in the labor market pool improved.
Assumption 5. Evaluation improves the quality of teachers in the labor market pool
In addition, to overall effects on the demand and supply of teachers, high-stakes teacher
evaluation may alter the human capital skills of entrants to and exiters from the profession. Some
work on the effects of high-stakes teacher evaluation finds that it increases average teacher
effectiveness through changes to the composition of the teaching force. In Washington, DC (Adnot,
Dee, Katz, & Wyckoff, 2017; Dee & Wyckoff, 2015), for pre-tenure teachers in New York City
(Loeb, Miller, & Wyckoff, 2015), and for low-performing teachers in Houston (Cullen, Koedel, &
Parsons, 2019), higher-stakes evaluation systems led to a higher rate of exit for less effective
teachers and greater rates of retention for high-value-add teachers. Neither the projects in New
York nor DC directly estimate the global effects of evaluation on student outcomes. In Houston,
the positive effects on the teacher labor market were small enough in magnitude that Cullen and
co-authors find no detectable impact from the reform on student achievement.
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Separate bodies of research find that when it is more difficult to secure a position in the
labor market outside of teaching, more effective teachers enter the profession. For example,
Nagler, Piopiunik and West (2020) apply the Roy (1951) occupational choice model to the teacher
labor market in Florida. They find that during periods of economic contraction, teachers who enter
the profession are more effective in raising student test scores than teachers entering at other
moments. They conclude that when high-skill individuals assume that the returns to their skills in
other sectors will be lower, they are more likely to enter the teaching profession since demand for
these positions is counter-cyclical.
Depending on the specifics of a stringent evaluation policy, this might have two
implications for the skill composition of the teaching pool. If teacher evaluation led to high rates
of dismissals of individuals whose low skill levels in teaching were both accurately estimated and
well-correlated with skill in alternate professions, it would lead to a decline in the skill level of the
non-teaching labor market and an increase in the skill demands of the teaching labor market. One
would expect that this would generate positive selection into teaching. On the other hand, if the
higher rates of dismissal were of teachers who were either incorrectly identified as having lowskill or who had low teaching skill, but this was poorly correlated with skills outside teaching, such
a policy would lead to negative selection. There would be a greater supply of workers in the nonteaching pool, including some with high skills, and a greater demand for teachers, but with added
risk in the hiring decision and deselection only weakly linked to skills profiles.
What is evident from the brief review of the teacher labor market literature in this and the
preceding assumption is that while some empirical support suggests teacher evaluation can result
in improvements in teaching quality, through deselection, differential attrition and teacher
improvement, the benefits on student learning outcomes are far from certain. Much depends on

High Stakes Evaluation 18
the values of underlying human capital development and labor market parameters. Given the lack
of conclusive evidence in either direction, I vary these parameters across different simulations in
Section IV to test the effects of various assumptions.
Assumption 6. Accountability and growth goals of evaluation either do not interact or are
complementary
Teacher evaluation polices that combine growth and accountability elements either assume
that these goals must be balanced along a linear continuum, or that they present opportunities to
reinforce each other and accelerate improvement in the skills of the teaching force. However, it is
not self-evident that designing a system that, for a particular educator, holds high standards and
assigns meaningful consequences for meeting or not meeting these standards can simultaneously
support that educator’s growth. Even if the accountability component of evaluation is a helpful
complement to its growth component for some teachers, the negative effects of high-stakes
evaluation on teachers’ capacity to improve and on the composition of the labor market pool may
swamp the potential benefits. In fact, while there is evidence that evaluators can distinguish
between teacher effectiveness and teacher deselection may improve the composition of the
teaching pool, universally applied high-stakes accountability may risk labor market shortages and
hamper the development of marginally effective teachers.
As the education literature is largely silent on the interaction effects of growth and
accountability in teacher evaluation, I turn to experimental and other causal evidence from
management, social psychology and behavioral economics. 8 Here, I find evidence that attaching
high-stakes to a performance task, particularly punitive stakes, can impede performance. These

Two small-scale, qualitative studies (Donaldson & Mavrogordato, 2018; Reinhorn, Moore Johnson, & Simon, 2017)
are the only explicit discussions of which I am aware that attempt to understand mechanisms through which school
leaders integrate or tradeoff the developmental and accountability aims in teacher evaluation.

8
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result from tradeoffs between short- and long-term motivation in external motivation schemes,
negative effects generated by high-stakes situations, and motivational responses to stress.
External and Internal Motivation
A long tradition of social psychology research has attempted to understand the relative
merits of external and internal motivation in task performance. Deci, Koestner and Ryan (1999)
review 128 studies of the effect of extrinsic rewards on intrinsic motivation. They find that the
introduction of performance-contingent rewards reduces intrinsic motivation (-0.28 SD), though
this effect was stronger for children than adult college students. Gagné and Deci (2005) extend the
principle of cognitive evaluation theory to the workplace setting and synthesize evidence from
multiple studies indicating that intrinsic motivation and self determination are more effective in
predicting task persistence and skill development, whereas controlled motivation will yield poorer
performance on tasks requiring autonomous motivation.
Gneezy, Meier and Rey-Biel’s (2011) review of the evidence on incentives in education
finds them valuable to alter effort but not skill. With respect to teacher incentives, rewards on tasks
that require only the application of additional effort result in improved teacher performance (e.g.,
Glewwe, Ilias, & Kremer, 2010; Muralidharan & Sundararaman, 2011); however, tasks that require
development of skill do not improve in response to external motivation (Gneezy et al., 2011).
High-Stakes Settings
In fact, high stakes may produce negative outcomes, particularly when the stakes involved
are large in nature. A large body of social psychology literature explores the effects of anxiety on
cognitive performance (e.g., Derakshan & Eysenck, 2009; Eysenck, Derakshan, Santos, & Calvo,
2007). Ariely and co-authors (2009) find in lab experiments that the greater stakes attached to a
task, the more performance deteriorates, and this is particularly the case in tasks that require higher-
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degrees of cognitive performance. Experiment 2 in their 2009 study compared effects of incentives
on routine key-pressing tasks to challenging mental arithmetic tasks. They found that higher stakes
result in better performance on the low-cognitive-demand tasks and worse performance on highcognitive-demand tasks. Eysenck and co-authors (2009; 2007) note that performance may not
decrease when tasks are low-skill or when individuals are able to compensate for anxiety by
increasing effort and processing resources. However, in their review of the literature, they note
that for otherwise anxious individuals this proves often to be too challenging a task. Thus, absent
knowledge of teachers’ psychological profiles, an appraisal system may be hard-pressed to
differentiate conditions in which stress will produce positive or negative results.
Resistance to Feedback and Reduced Motivation
Individuals in an employment setting in which poor performance may result in negative
consequences may respond either by increasing effort and skill development or may attempt to
preserve their psychological safety by dismissing or resisting supervisor feedback. The
management and human resource literatures have devoted considerable attention to employee
supervision. Early work by Cleveland and Murphy (1989; 1995) and Beer (1987) documented the
widespread use of interim employee evaluations across industries and noted some of the tensions
between its purpose for establishing work motivation and encouraging employee development.
Liden and Murphy (1985) were one of the first to causally test the role of feedback on motivation
in a small laboratory study. They found that negative feedback which assigned internal causes to
poor performance demotivated experiment participants, while feedback that identified external
sources as the reason for poor performance in feedback did not diminish motivation.
The personnel economics literatures have also devoted substantial investigations to singlestage and dynamic tournaments in the workforce setting in which employees compete over time
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to advance their careers or earn more. Ederer (2010) summarizes the typical tradeoffs associated
with interim performance evaluations: revealing information on employee skill through evaluation
may increase motivation (and retention) among skilled employees, but may encourage decreased
second-period effort among poorly rated employees. Ederer demonstrates that while a fullfeedback evaluation model is more efficient than a no- or partial-feedback model, a full-feedback
model nevertheless depresses lower-rated employees’ motivation and effort, particularly if it
reveals information about employees’ abilities. Thus, some compelling theory and empirical
evidence suggests that performance evaluation for growth might best be understood as a
supplement to evaluation for accountability.

III. An Alternate Model of Teacher Evaluation: Accountability for a Few, Growth for Most
Given the potential substitution effects between teacher evaluation for growth and
accountability, an alternative system in which evaluation serves as a rigorous accountability floor
for some and a developmental process for most, with clear distinctions between the two
populations, may resolve some of these tensions. In such an evaluation system, the large majority
of teachers would be subject to an evaluation scheme directed exclusively towards professional
growth. This portion of the evaluation scheme would offer targeted supports and opportunities for
mentorship depending on teacher appraisals. A much smaller group of teachers, falling below a
bright line threshold would participate in a separate type of evaluation scheme in which the primary
focus was on accountability for performance improvement. While some supports for growth might
exist for educators in this range, teachers who did not improve within a defined period would be
subject to reassignment or termination.
For such an evaluation framework to be maximally effective, several of the assumptions
articulated above could be either jettisoned or relaxed. The reliability and validity of evaluation
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ratings (Assumption 1) would be most critical for teachers performing below or near the
accountability floor. Given strained administrative capacity to conduct rigorous evaluations across
the teacher performance distribution, greater attention could be allocated around the accountability
margin. Multiple measure systems that incorporate student learning outcomes, observations,
surveys and other measures could concentrate their efforts to achieve validity and reliability at the
threshold point. Accountability pressures (Assumption 2) would matter only for teachers near or
below the floor—those who Pope (2019) finds are most responsive to these pressures. Teachers
performing above the floor would not need to be assigned ratings as long as supports for their
professional development were guaranteed (Assumption 3). Such a model might achieve the same
theoretical benefits of positive selection into the profession as it would discourage those who
projected themselves as unlikely to exceed the accountability threshold from entering the labor
pool (Assumption 5). The clear dividing line might return a sense of stability to risk-averse teachers
and avoid some of the labor supply challenges of Assumption 4. One potential determinant of the
success of such an evaluation policy design would be whether accountability and growth are, in
fact, complements or substitutes (Assumption 6).
In the absence of the ability to empirically test the conditions in which individuals’
performance deteriorates in the face of high-stakes accountability and incentive systems via
exogenous policy variation, I attempt to simulate the labor market and student learning effects of
various evaluation policies and their interactions with an underlying but unmeasurable population
of teachers’ risk sensitivities and work motivations.

IV. Simulation Evidence
I develop a stylized model of the teacher labor market that incorporates variability in
teacher starting skill level, heterogeneity in teacher improvement patterns, differential attrition
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patterns, and employee contracts that condition teacher employment on evaluation ratings. I draw
from Winters and Cowen (2013) alternative deselection policy simulations and Rothstein’s (2015)
dynamic discrete choice model to construct a simulated teacher labor market and estimate the
effect of a high-stakes evaluation policy on the supply-and-demand of teachers, on their skill
development, and on various student-level outcomes. I draw plausible parameters on the preceding
from the most current causal literature base. Where limited evidence exists, I estimate baseline,
optimistic and pessimistic scenarios. Critically, the simulation introduces interactions between
evaluation policies intended to promote human capital development and those that use human
resource strategies to cull poor performing teachers. In so doing, I estimate the consequences of
designing an evaluation system that treats teacher development and accountability as either
complements or substitutes on a range of teacher and student outcomes.
In the main text of the article, I describe the basic structure of the simulation and the key
differences across evaluation models. In Appendix A, I describe the full simulation process and
reference Table A1 which includes all parameters from which I draw my results. I generate a
starting pool of teachers with an experience profile representative of national averages. I assign
teachers randomly distributed starting values for their latent ability to improve students’ test score
outcomes, with a mean of 0 and a standard deviation of 0.15, consistent with the empirical evidence
(Chetty, Friedman, & Rockoff, 2014a; Rivkin, Hanushek, & Kain, 2005; Rothstein, 2010, 2015). I
also assign a value-added estimate of teachers’ ability to improve students’ behavioral outcomes.
Following Jackson (2018), their value-added for this behavioral index is weakly correlated with
their value-add for test-score outcomes. Teachers’ value-added contributions also depend on their
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experience following Papay and Kraft (2015). Teachers improve rapidly in their first three years
and then much more modestly through 25 years of experience. 9
Teachers are evaluated yearly. Their evaluation score depends on a noisily observed annual
estimate of their “true” latent value-added ability and a subjective observation score that is weakly
correlated with their observed test-score value-added (Grissom & Loeb, 2017; Kraft, Papay, et al.,
2018; Rockoff, Staiger, Kane, & Taylor, 2012). Teachers final evaluation rating is calculated as 20
percent of their standardized observed test-score value-add (objective “piece-rate” evaluation) and
80 percent of their standardized observation ratings (subjective “supervisor judgment” evaluation),
a ratio reflective of many states’ actual policies. The previous assumptions persist across all
scenarios I estimate. I then vary parameters across three types of evaluation policies: Growth,
combined Growth and Accountability, and Divided Growth and Accountability.
I assume that teachers will improve their skills from evaluation across all frameworks and
scenarios. In the baseline case, following Taylor and Tyler (2012), and consistent with Phipps
(2018), teachers improve by 0.11 SD in the first year they experience evaluation. Taylor and Tyler
are able to observe teachers after initial evaluation and see no decline in their skills in the year
following evaluation. I assume that more dosage of evaluation will lead to continued improvement
over time, but with gradually diminishing returns to evaluation. The Optimistic and Pessimistic
cases assume higher and lower bounds on total learning from evaluation.
I model a key distinction in the Combined Growth and Accountability framework where I
incorporate evidence from above that some teachers may not improve under a personnel
management framework that has a high-degree of accountability and growth. Here, I explicitly
contrast effects of identical evaluation policies where one scenario assumes that accountability and

9

I also simulate models in which teachers do not improve after their fourth year and find essentially identical results.
This is because of slow rates of improvement after year 4 and high rates of natural attrition.
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growth are Complements (B1) for all teachers, and another scenario that assumes they are
Substitutes (B2) for particular teachers. In the Complements scenario, I assume all teachers who
receive an evaluation improve following the same parameters as in the other two frameworks. In
the Substitutes scenario, I assign half of all teachers who fall at or below the 80th percentile in their
evaluation scores to not experience improvement through evaluation. There exists no empirical
rationale for either the proportion of teachers who treat accountability and growth as substitutes or
the evaluation percentile rank below which teachers experience accountability in their evaluation.
I select these two values as reasonable, illustrative examples.
Each year, as a result of their annual appraisal I assign teachers a rank-ordered evaluation
percentile. I use this approach rather than requiring consecutive poor evaluations following
Winters and Cowen’s (2013) finding that the latter evaluation scheme results in far fewer dismissals
and student outcome gains due to year-over-year test score noise. Teachers are dismissed at varying
rates across the scenarios with the smallest dismissal rates in the Growth framework, followed by
the Divided scenario and finally the combined Growth and Accountability frameworks. I assume
that once teachers are dismissed they do not return to the teacher labor market, though in current
policy frameworks teachers can return to teaching by moving to different districts or states.
In addition to teachers who leave the labor market due to dismissal, I assume various rates
of attrition from the profession. I specify across all scenarios that all teachers leave teaching after
35 years of experience. I also specify an annual exit rate in which a large proportion of early-career
teachers leave the profession with a declining probability as they gain experience.
Following evidence summarized in Winters and Cowen (2013), I also assume differential
quality for teachers who leave. To draw attention to the differences in the effects of attrition across
the evaluation systems, I emphasize the component of differential attrition related to accountability
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pressures imposed by the evaluation framework. Therefore, I assume no differential attrition in the
Growth scenario. In the Growth and Accountability scenario, I assume each year 25 percent of all
teachers rated in the bottom 20 percent of the evaluation score distribution leave teaching. In the
Divided scenario, I assume lower rates of attrition for teachers near the margin and a smaller
margin around the dismissal threshold as a result of the clear division between accountability and
growth purposes for evaluation.
Finally, I incorporate the possibility that some of these evaluation policy changes may alter
the composition of latent skills in the supply of new teachers. Here, I have little empirical evidence
from which to specify parameters since these counterfactuals are nearly impossible to observe over
the long run. Thus, I impose reasonable bounds and use the simulation results as informative on
the range of these effects. I assume no labor market changes under the Growth evaluation
framework. In the optimistic scenario under the combined Growth and Accountability evaluation
framework, I specify that entrants into the teaching profession will gradually improve in quality. I
assume similar potential positive labor market effects for the Optimistic Divided evaluation
framework because the same mechanisms by which labor market quality improvements would be
purported to operate (Winters & Cowen, 2013) would be at work in the Divided framework as well.
Given evidence from Rothstein (2015) and Kraft et al. (2019) on the potential teacher
shortages resulting from high-stakes evaluation, I also specify a pessimistic scenario in which as a
result of fewer prospective teaching candidates in the labor market pool, hiring committees must
select candidates from lower in the latent skill distribution. This occurs both through greater
demand due to more vacancies and the potential for risk-averse teaching candidates to withhold
their labor supply. I assume that the potential negative effects on the labor market supply of
teachers will be more modest in the Divided scenario than the Growth and Accountability as fewer
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teachers are dismissed, fewer are needed to fill vacancies, and risk averse teachers would observe
less risk due to lower dismissal rates.
I begin the simulation with a starting pool of teachers with the traits described above. I
create a yearly observed value-add score and an associated evaluation score. I estimate the average
true test- and behavioral-value-add skills of teachers. Then, I assign groups of teachers to be
dismissed and to attrite following the previous rules. For teachers who remain, I increase their true
value-add score based on gaining experience and being evaluated. Their behavioral value-add
scores increase in tandem with their test value-add scores, but remain weakly correlated. I then fill
vacancies created through dismissal and attrition with novice teachers who have the previously
defined characteristics such that the total number of teachers remains constant over years. I iterate
the simulation over forty years.
In Figure 3, I present the results of the simulation. Each panel represents a different
evaluation framework and includes Baseline, Optimistic and Pessimistic parameters. In all
Baseline and Optimistic scenarios, teachers improve on average by 0.11 SD in their first year
experiencing evaluation. This is a substantial gain, and is reflected in the sharp increases in average
teacher value-added estimates in Year 2 (the first year post-evaluation) of the simulation. By
contrast, early average value-added improvements are more gradual in the Pessimistic models.
Panel A of Figure 3 suggests that under the assumptions of the Baseline Growth model, teachers’
average value-added scores would be expected to improve by 0.17 SD over the first ten years of
the evaluation policy, then gradually decline before stabilizing around 0.14 SD for the remaining
years of the simulation. The most optimistic expectations of the Growth model predict an average
improvement of 0.25 SD effectiveness, while in the most pessimistic projections, teachers would
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only experience a peak average improvement of 0.08 SD. For ease of comparison across models,
I present the results of these simulations numerically in binned years in Table 1.
In Panel B1 of Figure 3, I present the average improvements in teacher test-score valueadded effectiveness under an evaluation policy attempting to combine Growth and Accountability
goals for teachers where evaluation for growth and accountability are treated as complements.
Strikingly, baseline results are similar to the Growth-only model, peaking at 0.16 SD
improvements, despite very different evaluation strategies. While the Growth-only model
improvements stem largely from improvements in more experienced teachers’ skills through onthe-job and evaluation-based learning (see Figure 5), the combined Growth-and-Accountability
framework accomplishes effectiveness improvements in the Baseline model through rapid
dismissal of low-performing early-career teachers, coupled with learning from evaluation.
The Optimistic Growth and Accountability scenario makes strong assumptions about the
potential for attracting higher-skilled teachers into the profession as a result of increased prestige
or rigor. This scenario projects improvements in average effectiveness through 15 years of the
policy at 0.26 SD, before a levelling off in gains. However, in the Pessimistic scenario the negative
effects of limited growth from evaluation and the shrunken labor market talent pool results in quite
modest gains in teacher effectiveness, plateauing at 0.05 SD improvement.
Panel B2 of Figure 3 reveals that if accountability and growth purposes for evaluation are,
in fact, substitutes, an evaluation framework that attempts to accomplish both simultaneously will
underperform. In the Baseline model, average value-added estimates plateau around 0.15 SD,
below both the Growth and combined Complements framework, though differences are small in
magnitude (0.01-0.03 SD). The Optimistic Substitutes scenario outperforms the Growth-only
scenario as a result of the growing talent in the labor supply pool, thought it slightly underperforms
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the Optimistic Complements (B1) framework. The Pessimistic Substitutes scenario is the worst of
all, with improvements reaching a steady-state between 0.02 and 0.04 SD.
Panel C of Figure 3 presents results for an appraisal policy that evaluates some teachers
with the purpose of accountability and others for supportive-, growth-oriented purposes. Whereas
in the prior scenario teachers’ improvement probabilities are uncertain, this evaluation framework
explicitly treats evaluation for accountability and growth as substitutes due to the unknown
interaction between growth and accountability. Baseline gains are slightly higher (0.17-0.19 SD)
than those of the Growth framework and the combined Growth & Accountability - Complements
framework and clearly outperform the Accountability & Growth – Substitutes framework. The
estimates on the ceiling for the Optimistic scenario are slightly higher (0.28 SD) than those for
both combined Growth and Accountability frameworks. The Pessimistic scenario performs
equivalently to the Growth-only model and outperforms both Growth-and-Accountability models
as shifts to the underlying labor market trump the effects of teachers’ exit from the profession.
Figure 4 presents the analogous results for measures of teachers’ value-added contributions
to students’ behavioral outcomes. I present the equivalent binned-year estimates in Appendix Table
B1. The crucial insight from these results is that due to weak correlations across outcome measures
and yearly measurement error, the effects of the evaluation policies on these outcomes are
substantially attenuated and somewhat more noisy. Across all three evaluation frameworks in the
most optimistic scenarios, impacts reach maximal values of 0.03 SD. Thus, the effects of any one
of these different evaluation schemes on outcomes that are the most predictive of medium- and
long-term educational success are small in substantive magnitude.
In Figure 5, I present the effect that each of these evaluation policies would have on the
experience profile of teachers under the Baseline assumptions. As anticipated, under the Growth-
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only evaluation framework (Panel A), teachers have much more experience in the simulation due
to lower rates of dismissal and attrition. By contrast, the median level of experience after 7
simulation years in both Accountability and Growth policies (Panels B1 and B2) is five years and
after 15 simulation years, the 75th percentile of experience never exceeds fifteen years. Panel C
presents results from the divided-purpose evaluation system in which median experience remains
fairly stable throughout, between 8 and 11 years of experience. The experience profiles resulting
from each of the evaluation frameworks have significant budgetary implications.
Following Rothstein’s (2015) baseline contract assumption, I specify that pay returns to
experience are modeled as 0.015*t. In Figure 5, I also plot the implied budgetary costs of the
experience profile that each of the evaluation policies could be anticipated to have. The values on
the second y-axis are represented as proportions of employee costs above a contract that employs
only first-year teachers. The starting distribution of actual teachers across the country implies a
19.2 percent added cost associated with experience given the current structure of teaching contracts
and experience profile of teachers. The baseline Growth evaluation framework costs consistently
between 20-25 percent more than an all-novice teaching force. The baseline Growth and
Accountability evaluation framework declines rapidly in cost as more experienced teachers are
replaced with early-career ones such that by year 11 and onwards, it never exceeds an additional 14
percent surplus cost. Finally, in the divided Growth / Accountability evaluation framework, the
costs stabilize around 16-17 percent more than a novice-only teaching force.

V. Discussion
Previous research has rarely examined the extent to which the accountability and growth
aims of teacher evaluation policy support or undermine each other. Similarly, teacher evaluation
policy has not explicitly considered these interactions. In fact, for teachers practicing at levels
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falling below standards outlined in instructional performance rubrics the design of policy may
explicitly promote conflict between these two aims. This may take the form of either rating
inflation or of accountability crowding out potential for growth among marginally effective
teachers. In this paper, I examine the assumptions underlying treating teacher evaluation for growth
and accountability as substitutes or complements by surveying the existing literature and
presenting results of a simple simulation. This simulation extends existing evidence by explicitly
considering the conditions under which teachers improve through evaluation, rather than through
dismissal alone.
In Table 2, I summarize key insights from the simulation with respect to the assumptions
embedded in different evaluation frameworks. In Panel A, I present evidence from prior empirical
work on the reliability and external validity of teacher evaluation and value-added measures that I
incorporate into the simulations. In Panel B, I share evidence from the results of the simulations
on the assumptions embedded in modern evaluation systems.
First, given weakly correlated measures of teacher effectiveness, growth in one dimension
of teacher effectiveness—either through accountability or growth—will result in much more
modest growth in other dimensions of teacher effectiveness. Second, small but meaningful
differences in anticipated teacher effectiveness result from different types of evaluation policies,
though these differences depend on particular assumptions. Under baseline assumptions, average
teacher effectiveness in a growth-only evaluation policy results in 0.01-0.03 worse average teacher
effectiveness than a policy that imposes accountability pressures on some teachers and growthonly support for others. The effects of policies that impose accountability pressures and growth
supports jointly on teachers depend in small part on the extent to which teachers experience growth
and accountability as complements or substitutes. In the former case, teacher effectiveness would
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be expected to improve at levels approximately the same as the divided scenario. If teachers
experience evaluation for growth and evaluation for accountability as substitutes, joint-aim
evaluation policies would result in 0.01-0.03 worse teacher effectiveness than divided-aim policies.
Ultimately, it is difficult to observe the underlying probability of improving under high-stakes
evaluation conditions. Disentangling the probability of improving as a result of evaluation from
the mean effect of evaluation presents an identification challenge. Thus, policy makers advance
joint growth-and-accountability evaluation schemes under a condition of uncertainty.
Third, an important aspect of the combined growth-and-accountability evaluation policies
is that as a result of higher dismissal rates they would yield greater variability in teachers’
effectiveness. I plot in Appendix Figure B1 the yearly standard deviations of teacher effectiveness.
After an identical starting point, there are slight increases in the standard deviation of effectiveness
for the growth- and divided-evaluation policies, and standard deviation increases of up to 0.04 SD
for the combined evaluation policies. The substantive implication is that joint-aim evaluation
policies will not only produce slightly lower levels of student learning gains, but that these gains
will accumulate through a widening of inequalities across classrooms.
Fourth, high rates of attrition unrelated to teacher quality limit the potential benefits of
evaluation. Winters and Cowen (2013) find that the introduction of ability-related attrition mutes
the effect of a value-added based deselection policy. In the growth scenario, there is no abilityrelated attrition other than retirement, and (almost) no performance dismissal, so improvements
depend entirely on teacher skill acquisition through experience and evaluation. However, high
rates of natural attrition mean that after initial improvements in performance due to growth through
evaluation, when many of these teachers attrite from the profession, irrespective of skill, the
average performance regresses. When I reduce the ability-unrelated attrition to one-third of

High Stakes Evaluation 33
baseline levels, teacher effectiveness in the growth scenario is at or above levels in all other
scenarios. In the absence of successful strategies to dramatically reduce overall attrition, however,
evaluation policies must rely on some form of ability-based exit from the profession (either
dismissal or differential attrition) to maximize improvement from evaluation.
Finally, and perhaps most importantly, while the simulation reveals important outcome
differences across evaluation frameworks, the two most significant influences on evaluation
policies’ comparative effectiveness are (a) how teachers improve from evaluation and (b) how, if
at all, evaluation policies affect the labor supply and composition. The main differences
distinguishing the pessimistic and optimistic scenarios from baseline comparisons across the
evaluation frameworks are the rate of improvement from evaluation and the quality of new
teachers. Whereas the differences between evaluation frameworks range from 0 to 0.05 SD, the
differences between optimistic and pessimistic scenarios within evaluation frameworks are around
0.2 SD. Evidence on learning from evaluation is limited, with no evidence on how teachers learn
from evaluation over a span longer than two years. The most recent estimates of the effects of
high-stakes teacher evaluation reforms suggests that while it has decreased overall supply it may
have increased overall quality (Kraft et al., 2019); thus, the general equilibrium effects of such
policies remain indeterminate. These two insights suggest the need for better research on learning
from evaluation and the value of policy that minimizes potential negative effects on teachers’ labor
supply and the future skill composition of prospective teachers.
Beyond the particulars of different evaluation policy effects on test-score and behavioral
value-added estimates, the simulation offers insights on the political feasibility and cost of various
evaluation frameworks. Surprisingly, under reasonable assumptions, evaluation policies that
dismiss almost no teachers perform broadly equivalently to policies that dismiss between 10 and
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20 percent of all teachers in a given year. Differences in average teacher effectiveness across rates
of dismissal are similar in magnitude to those in Winters and Cowen (2013, p. 644). This bears
important consideration for policy makers given the political objections to policies that dismiss
large numbers of teachers and the potential for unfairness in evaluation systems that misidentify
teachers as low-skill when they are not. However, evaluation policies that dismiss large numbers
of teachers will ultimately employ a much less experienced teaching force. This has important
budgetary implications. As Figure 5 indicates, combined accountability-and-growth evaluation
frameworks would result in substantial human resource savings, up to six percentage points of
total employee expenditures. These could be reinvested in teacher salaries to counteract potential
negative effects on labor supply. On the other hand, divided accountability and growth policies
would represent up to 3 percentage point cost savings, whereas growth-only evaluation policies
add up to six percentage points to human resource budgets.
In general, I interpret these findings as providing suggestively positive results for a teacher
evaluation system that imposes a relatively low accountability floor, under which teachers would
be subject to accountability pressures, and above which teachers would be given clear signals that
they were subject to no accountability but would receive coaching and other instructional supports.
However, the magnitude of these effects depends greatly on assumptions about how and whether
teachers improve from evaluation and the future labor market composition of teachers. I conclude
that policies that treat evaluation for accountability purposes and evaluation for growth purposes
as substitutes (rather than treating them as complements or prioritizing only one of these aims)
have the greatest likelihood of success, both in terms of student outcomes and political feasibility.
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Table 1. Comparison of average teacher test-score value-added in year bins under growth- and
accountability-oriented evaluation policies

A. Growth
Years 2-5
Years 6-10
Years 11-15
Years 16-20
Years 21+
B1. Growth & Accountability - Complements
Years 2-5
Years 6-10
Years 11-15
Years 16-20
Years 21+
B2. Growth & Accountability - Substitutes
Years 2-5
Years 6-10
Years 11-15
Years 16-20
Years 21+
C. Growth / Accountability Divided
Years 2-5
Years 6-10
Years 11-15
Years 16-20
Years 21+

Baseline

Optimistic

Pessimistic

0.128
0.165
0.175
0.169
0.145

0.149
0.230
0.249
0.243
0.216

0.041
0.076
0.083
0.076
0.054

0.121
0.153
0.162
0.164
0.168

0.147
0.224
0.258
0.268
0.270

0.039
0.054
0.065
0.053
0.057

0.089
0.130
0.144
0.150
0.154

0.110
0.197
0.246
0.264
0.270

0.029
0.039
0.033
0.029
0.029

0.126
0.162
0.174
0.177
0.180

0.151
0.232
0.266
0.277
0.281

0.043
0.071
0.079
0.081
0.084

Notes: average test score value-added estimates derived from simulation described in Appendix A.
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Table 2. Comparison of evaluation framework assumptions
Assumption
A. Empirical evidence and policy frameworks

Evidence

#1 Reliable and valid evaluations

Yearly measurement error of 0.183 SDa
r eval rating and VAM score = 0.3b
r test-VAM & behav.-VAM = 0.15 SDc

#2 Current evaluations lead to consequences/incentives
#3 Current evaluations lead to supports
B. Simulation results

Exists in most state evaluation frameworks, but poor ratings rared
Provided but often ineffectivee

#2 Accountability pressures improve effectiveness
#3 Growth supports improve effectiveness

Across all evaluation frameworks, effect of improvement from evaluation has
moderate to large effect on overall test-score value-added, but small effect on
other student outcome value-added; magnitudes depend greatly on anticipated
rate of improvement from evaluation

#4 Overall supply and demand effects

If accountability reduces total labor supply and this reduces overall quality of
prospective teachers (by assumption), effects on overall test-score value-added
are large

#5 Compositional effects on labor market

If current rates of attrition and ability of attriters and entrants to profession
holds, high-stakes unlikely to shift compositional quality of teaching pool;
however dismissal or increased attrition of low-performers and/or small
improvements in novice teacher supply and selection could have larger effects

#6 Interactions between accountability and growth

Models that attempt to maximize joint goals of accountability and growth
underperform models that explicitly distinguish these goals for different
teachers if teachers do, in fact, treat them as substitutes

Notes: a Rothstein (2015), Sass (2008); b Harris & Sass (2014), Kraft, Papay & Chi (2018), Grissom & Loeb (2017), Rockoff et al. (2012); c Gershenson (2016),
Jackson (2018), Kraft (2017); d Kraft & Gilmour (2017), Steinberg & Donaldson (2016); e Garet et al. (2017), Stecher et al. (2018)
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Figures

Figure 1. Example expectations for teacher practice across four performance levels
Source: Massachusetts Department of Elementary and Secondary Education (DESE) (2018).
Massachusetts Model System for Educator Evaluation Classroom Teacher Rubric
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Figure 2. Percent of Massachusetts teachers rated in each of four summative rating categories
* only includes Race to the Top Districts
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Figure 3. Average teacher test-score value-added profile over 40 simulated years under growthand accountability-oriented evaluation policies
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Figure 4. Average teacher value-added on index of behavioral outcomes (suspensions, absences
and GPA) over 40 simulated years under growth- and accountability-oriented evaluation policies.
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Figure 5. Teacher experience and experience-based compensation profiles over 40 years under
growth- and accountability-oriented evaluation policies.
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Appendix A. Simulation Description
I generate a starting pool of 25,000 teachers with an experience profile identical to those surveyed
in the nationally representative 2015/16 National Teacher and Principal Survey (U.S. Department
of Education National Center for Education Statistics, 2017), with experience capped at 35 years. I
use the parameters from Appendix Table A1 to assign teachers starting values for their latent ability
in improving students’ test score outcomes. Following Rothstein (2015), Rivkin, Hanushek and
Kain (2005), Rothstein (2010), Chetty, Friedman and Rockoff (2014a), I assign a test-score valueadded standard deviation of 0.15 to all teachers. One of Winters and Cowen’s (2013) simulation’s
key insights is that the effects of deselection based on value-add score depend in large part on
value-added variance. As my interest is not in the effect of deselection per se, I hold teachers’
value-added variation constant at a mid-range of empirical estimates in order to explore the
interaction of accountability and growth in the evaluation process.
Drawing on Jackson (2018), I assign a value-added estimate of teachers’ ability to improve
students’ behavioral outcomes, defined as students’ school suspensions for behavioral infractions,
absences from schools and their 9th/10th grade GPA. Following Jackson, their value-added for this
behavioral index is weakly correlated (r=0.15) with their value-add for test-score outcomes and
has a standard deviation of 0.10.
Teachers’ value-added contributions varies with their experience. I draw from Papay and Kraft
(2015) to assign returns to experience. Teachers in their first year have test-score value-added
measures 0.06 SD below teachers in their fourth year. Those in their second and third years perform
0.03 and 0.01 SD below fourth year teachers respectively. Beyond the fourth year, teachers improve
by 0.003 standard deviations each year up to 25 years of experience at which point their valueadded gains are capped at 0.066 SD above fourth year teachers.
Teachers are evaluated yearly. Their evaluation score depends on a subjective observation score
that is correlated with their yearly observed value-added. Following Rothstein (2015), I set the
standard deviation of the noise in annual teacher value-added scores at 0.183. This captures the
cross-year variability in observed teacher value-added. Subjective observation scores are
correlated with test-score value-added at r=0.3, an upper bound of Kraft, Papay and Chi (2018),
Grissom and Loeb (2017), and Rockoff et al. (2012). Teachers final evaluation rating is calculated
as 20 percent of their standardized observed test-score value-add (objective “piece-rate”
evaluation) and 80 percent of their standardized observation ratings (subjective “supervisor
judgment” evaluation), a ratio reflective of many states’ actual policies (Steinberg & Donaldson,
2016). All of the previous assumptions persist across all scenarios I estimate. I then vary parameters
across types of evaluation policy and optimistic and pessimistic scenarios.
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I assume that teachers will improve their skills from evaluation across all evaluation frameworks
and scenarios. In Panel A, I present plausible parameters for their learning in a Growth evaluation
framework. In the baseline case, following Taylor and Tyler (2012) teachers improve by 0.11 SD in
the first year they experience evaluation. The magnitude of these improvements are also consistent
with Phipps’s (2018)estimates of 0.06 and 0.03 SD improvements n reading and math. Taylor and
Tyler are able to observe teachers immediately after the evaluation year and see no decline in their
skills in the year following evaluation. I assume in the baseline case that more dosage of evaluation
will lead to continued improvement over time. I specify an increasing exponential decay function
in which teachers improve most over the first few years of exposure to evaluation and then
experience gradually diminishing returns to evaluation. In the baseline case, I specify that their
additional growth after the first year asymptotes at 20 evaluation years at an additional 0.1 SD
above the gains in their first year of evaluation. In the optimistic scenario, I allow them to improve
by an additional 0.2 SD above their first year gains. In the pessimistic scenario, teachers improve
asymptotically towards a total gain of 0.11 standard deviations around their 20th year of being
evaluated. I use these same parameters for the Divided Growth / Accountability evaluation
framework (Panel C). Estimates are not sensitive to multiple other parameterizations that assume
teacher skill improves in some concave function.
In Panel B (Growth and Accountability), I incorporate evidence from above that some teachers
may not improve under a personnel management framework that has a high-degree of
accountability and growth. Here, I explicitly contrast effects of identical evaluation policies where
one scenario assumes that accountability and growth are complementary for all teachers, and
another scenario that assumes they are substitutes for particular teachers. In Panel B1, I assume all
teachers who receive an evaluation improve following the same baseline, optimistic and
pessimistic parameters as in the Growth framework. In Panel B2, I assign half of all teachers who
fall at or below the 80th percentile in their evaluation scores to not experience improvement through
evaluation. There exists no empirical rationale for either the proportion of teachers who treat
accountability and growth as substitutes or the evaluation percentile rank below which teachers
experience accountability in their evaluation. I select these two values as reasonable, illustrative
examples.
Each year, as a result of their annual appraisal I assign teachers a rank-ordered evaluation
percentile. I use this approach rather than requiring consecutive poor evaluations following
Winters and Cowen’s (2013) finding that the latter evaluation scheme results in far fewer dismissals
and student outcome gains due to year-over-year test score noise. Even in pure Growth scenarios
(Panel A), I preserve supervisor ability to dismiss teachers for negligence, chronic absence or
failure to meet basic professional expectations by dismissing teachers observed in the bottom (1st)
percentile of the performance distribution. In the Growth and Accountability scenario (Panel B),
teachers are dismissed if they are in the bottom 5 percentiles in their first two years. Following,
Rothstein (2015) they are dismissed if they fall in the bottom 20 percentiles in their tenure year.
After their third year of teaching, they still face dismissal if they are in the bottom 10 percentage
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points of the distribution of evaluation scores. In the Divided evaluation framework, I use the same
parameters for teachers in their first two years. I assume that it would be politically feasible to
create clearly defined categories of untenured, early career teachers who would be subject to
stringent evaluation. Given the high-stakes nature of tenure-year dismissals, I assume that it would
be possible to clearly divide and designate teachers for dismissal in only the bottom 10 percentiles
of the evaluation distribution. After the tenure year, I assume that teachers in the bottom 5
percentiles of evaluation scores could be defined as needing improvement, and that failure to
improve out of the 5th percentile would result in their dismissal. I assume that once teachers are
dismissed they do not return to the teacher labor market, though in current policy frameworks
teachers can return to teaching by moving to different districts or states.
In addition to teachers who leave the labor market due to dismissal, I assume various rates of
attrition from the profession. I specify across all scenarios that all teachers leave teaching after 35
years of experience, which aligns with choices made by all but 2 percent of teachers in the National
Teacher and Principal Survey (2017). I also specify an annual exit rate following a Gompertz
function in which teachers’ probability for attriting is around 18.2 percent following their first year,
12.6 percent after their second year, falls to 4 percent by their fifth year, and has an annual hazard
exit rate below 1 percent by year 9. These values roughly match attrition rates in Winters and
Cowen (2013) drawn from the 2004/5 Teacher Follow-Up Survey; however they assume greater
attrition after the first years of teaching and distinguish between attrition rates at different years of
experience beyond year five. This is important in my analysis as I assume that teachers continue
to improve until year 25. Additionally, it reflects the reality that teachers with more than five years
of experience do, in fact, leave the profession.
Following evidence summarized in Winters and Cowen (2013), I also assume differential quality
for teachers who leave. To draw attention to the differences in the effects of attrition across the
evaluation systems, I emphasize the component of differential attrition related to accountability
pressures imposed by the evaluation framework. Therefore, I assume no differential attrition in the
Growth scenario. In the Growth and Accountability (Panel B) scenario, I assume each year 25
percent of all teachers rated in the bottom 20 percent of the evaluation score distribution leave
teaching. In practice, because all teachers in the bottom 10 percent of the evaluation distribution
are dismissed, this would mean that one-quarter of teachers who are on the margin of being
dismissed (between the 10th and 20th percentiles) would attrite. In the Divided scenario, I assume
lower rates of attrition for teachers near the margin and a smaller margin around the dismissal
threshold as a result of the clear division between accountability and growth purposes for
evaluation. Thus, in the Divided evaluation framework, I assume that 1 in 8 teachers (12.5 percent)
between the 5th and 10th evaluation score percentiles will attrite.
Finally, I incorporate the possibility that some of these evaluation policy changes may alter the
composition of latent skills in the supply of new teachers. Here, I have little empirical evidence
from which to specify parameters since these counterfactuals are nearly impossible to observe over
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the long run in practice. Thus, I impose reasonable bounds and use the simulation results as
informative on the range of these effects. I assume no labor market changes under the Growth
evaluation framework. In the optimistic scenario under the combined Growth and Accountability
evaluation framework, I specify that entrants into the teaching profession will gradually improve
in quality, such that by the end of the 40-year simulation window they will on average perform 0.2
SD better than novice teachers at the start of the simulation. I assume similar potential positive
labor market effects for the Optimistic Divided evaluation framework because the same
mechanisms by which labor market quality improvements would be purported to operate (Winters
& Cowen, 2013) would be at work in the Divided framework as well.
Given evidence from Rothstein (2015) and Kraft et al. (2019) on the potential teacher shortages
resulting from high-stakes evaluation, I also specify a pessimistic scenario in which as a result of
fewer prospective teaching candidates in the labor market pool, hiring committees must select
candidates from lower in the latent skill distribution. This occurs both through greater demand due
to more vacancies and the potential for risk-averse teaching candidates to withhold their labor
supply. In the pessimistic Growth and Accountability scenario, I assume that the average quality
of the starting pool will decline in exponential fashion to 0.2 SD worse than novice teachers at the
start of the simulation. I assume that the potential negative effects on the labor market supply of
teachers will be more modest in the Divided scenario as fewer teachers are dismissed, fewer are
needed to fill vacancies, and risk averse teachers would observe less risk due to lower dismissal
rates. Thus, in the Divided pessimistic scenario, I assume that the average quality of the starting
pool of teachers will decline in exponential fashion to 0.1 SD worse than the novice teachers at the
start of the simulation.
I begin the simulation with the initial skills of teachers defined as a mean zero, standard deviation
of 0.15 test value-added score. I create a yearly observed value-add score and an associated
evaluation score. I estimate the average true test- and behavioral-value-add skills of teachers. Then,
I assign groups of teachers to be dismissed and to attrite following the rules above. For teachers
who remain, I increase their true value-add score based on gaining experience and being evaluated
based on the rules above. Their behavioral value-add scores increase in tandem with their test
value-add scores, but remain weakly correlated. I then fill vacancies created through dismissal and
attrition with novice teachers who have the previously defined characteristics such that the total
number of teachers remains constant over years. I iterate the simulation over forty years.
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Table A1. Values of Key Parameters
Parameter

Common Parameters

SD of teacher test value-added
r behavior VAM-test VAM
SD of behavior-index VAM
SD of noise in observed VAM
r observed VAM-eval. score

0.15
0.15
0.10
0.183
0.3

Experience effect on value-add
productivity

-0.06 if t=1
-0.03 if t=2
-0.01 if t=3
0.003(t) if 3<t<26

Parameter
Learning from evaluation

{
Function

Baseline

𝛾𝛾

𝑉𝑉𝑉𝑉𝑉𝑉 = 𝛼𝛼�1 − 𝑒𝑒−𝛽𝛽𝑦𝑦 �

Dismissal criteria
Attrition
General
Scenario specific

𝑃𝑃(𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴|𝑌𝑌𝑌𝑌𝑌𝑌_𝑒𝑒𝑒𝑒𝑒𝑒)
−𝑐𝑐(𝑦𝑦𝑦𝑦𝑦𝑦_𝑒𝑒𝑒𝑒𝑒𝑒)
= 1 − 𝛼𝛼𝑒𝑒−𝑏𝑏𝑒𝑒

Labor market supply changes

A. Growth
Optimistic

Pessimistic

+.11 if y=1
α=0.1,
β=0.2, γ=1 if y>1

+.11 if y=1
α=0.2,
β=0.2, γ=1 if y>1

pct_eval≤1

pct_eval≤1

pct_eval≤1

α=1,
b=0.3,
c=0.4;
t>35

α=1,
b=0.3,
c=0.4;
t>35

α=1,
b=0.3,
c=0.4;
t>35

NA

NA

NA

NA

NA

NA

α=0.11,
β=0.2, γ=1

B1. Accountability & Growth – Complements
Baseline
Optimistic
Pessimistic

Learning from evaluation

𝛾𝛾

𝑉𝑉𝑉𝑉𝑉𝑉 = 𝛼𝛼�1 − 𝑒𝑒−𝛽𝛽𝑦𝑦 �

+.11 if y=1
α=0.1,

+.11 if y=1
α=0.2,

α=0.11,
β=0.2, γ=1
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Dismissal criteria

Attrition
General
Scenario specific

Labor market supply changes

Learning from evaluation

𝑃𝑃(𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖𝑡𝑡𝑡𝑡|𝑌𝑌𝑌𝑌𝑌𝑌_𝑒𝑒𝑒𝑒𝑒𝑒)
−𝑐𝑐(𝑦𝑦𝑦𝑦𝑦𝑦_𝑒𝑒𝑒𝑒𝑒𝑒)
= 1 − 𝛼𝛼𝑒𝑒−𝑏𝑏𝑒𝑒
𝛾𝛾

𝑉𝑉𝑉𝑉𝑉𝑉 = 𝛼𝛼�1 − 𝑒𝑒−𝛽𝛽𝑦𝑦 �

𝛾𝛾

𝑉𝑉𝑉𝑉𝑉𝑉 = 𝛼𝛼�1 − 𝑒𝑒−𝛽𝛽𝑦𝑦 �

Dismissal criteria

Attrition
General
Scenario specific

𝑃𝑃(𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴|𝑌𝑌𝑌𝑌𝑌𝑌_𝑒𝑒𝑒𝑒𝑒𝑒)
−𝑐𝑐(𝑦𝑦𝑦𝑦𝑦𝑦_𝑒𝑒𝑒𝑒𝑒𝑒)
= 1 − 𝛼𝛼𝑒𝑒−𝑏𝑏𝑒𝑒

β=0.2, γ=1 if y>1

β=0.2, γ=1 if y>1

pct_eval≤5 if t<3
pct_eval≤20 if t=3
pct_eval≤10 if t>3

pct_eval≤5 if t<3
pct_eval≤20 if t=3
pct_eval≤10 if t>3

pct_eval≤5 if t<3
pct_eval≤20 if t=3
pct_eval≤10 if t>3

α=1,
b=0.3,
c=0.4;
t>35

α=1,
b=0.3,
c=0.4;
t>35

α=1,
b=0.3,
c=0.4;
t>35

25% of pct_eval≤20

25% of pct_eval≤20

25% of pct_eval≤20

NA

α=0.2
β=1/100
γ=2

α=-0.2
β=1/100
γ=2

B2. Accountability & Growth – Substitutes
Baseline
Optimistic
Pessimistic

P(+.11 if y=1
α=0.1,
β=0.2, γ=1 if y>1 |
Base) = 0.5 if
pct_eval≤80

P(+.11 if y=1
α=0.2,
β=0.2, γ=1 if y>1 |
Optim) = 0.5 if
pct_eval≤80

P(α=0.11,
β=0.2, γ=1 | Pessim) =
0.5 if pct_eval≤80

pct_eval≤5 if t<3
pct_eval≤20 if t=3
pct_eval≤10 if t>3

pct_eval≤5 if t<3
pct_eval≤20 if t=3
pct_eval≤10 if t>3

pct_eval≤5 if t<3
pct_eval≤20 if t=3
pct_eval≤10 if t>3

α=1,
b=0.3,
c=0.4;
t>35

α=1,
b=0.3,
c=0.4;
t>35

α=1,
b=0.3,
c=0.4;
t>35

25% of pct_eval≤20

25% of pct_eval≤20

25% of pct_eval≤20
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Labor market supply changes

Learning from evaluation

𝛾𝛾

𝑉𝑉𝑉𝑉𝑉𝑉 = 𝛼𝛼�1 − 𝑒𝑒−𝛽𝛽𝑦𝑦 �
𝛾𝛾

𝑉𝑉𝑉𝑉𝑉𝑉 = 𝛼𝛼�1 − 𝑒𝑒−𝛽𝛽𝑦𝑦 �

Dismissal criteria

Attrition
General
Scenario specific

Labor market supply changes

𝑃𝑃(𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴|𝑌𝑌𝑌𝑌𝑌𝑌_𝑒𝑒𝑒𝑒𝑒𝑒)
−𝑐𝑐(𝑦𝑦𝑦𝑦𝑦𝑦_𝑒𝑒𝑒𝑒𝑒𝑒)
= 1 − 𝛼𝛼𝑒𝑒−𝑏𝑏𝑒𝑒
𝛾𝛾

𝑉𝑉𝑉𝑉𝑉𝑉 = 𝛼𝛼�1 − 𝑒𝑒−𝛽𝛽𝑦𝑦 �

NA

α=0.2
β=1/100
γ=2

α=-0.2
β=1/100
γ=2

C. Divided Accountability / Growth
Baseline
Optimistic
Pessimistic

+.11 if y=1
α=0.1,
β=0.2, γ=1 if y>1

+.11 if y=1
α=0.2,
β=0.2, γ=1 if y>1

α=0.11,
β=0.2, γ=1

pct_eval≤5 if t<3
pct_eval≤10 if t=3
pct_eval≤5 if t>3

pct_eval≤5 if t<3
pct_eval≤10 if t=3
pct_eval≤5 if t>3

pct_eval≤5 if t<3
pct_eval≤10 if t=3
pct_eval≤5 if t>3

α=1,
b=0.3,
c=0.4;
t>35
12.5% of pct_eval≤10

α=1,
b=0.3,
c=0.4;
t>35
12.5% of pct_eval≤10

α=1,
b=0.3,
c=0.4;
t>35
12.5% of pct_eval≤10

NA

α=0.2
β=1/100
γ=2

α=-0.1
β=1/100
γ=2
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Appendix B. Additional Figures and Tables
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Figure B1. Standard deviations of test-score value-added, over 40 simulated years under baseline
growth- and accountability-oriented evaluation policies
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Table B1. Comparison of average teacher value-added on index of behavioral outcomes
(suspensions, absences and GPA) in year bins under growth- and accountability-oriented
evaluation policies

A. Growth
Years 2-5
Years 6-10
Years 11-15
Years 16-20
Years 21+
B1. Growth & Accountability - Complements
Years 2-5
Years 6-10
Years 11-15
Years 16-20
Years 21+
B2. Growth & Accountability - Substitutes
Years 2-5
Years 6-10
Years 11-15
Years 16-20
Years 21+
C. Growth / Accountability Divided
Years 2-5
Years 6-10
Years 11-15
Years 16-20
Years 21+

Baseline

Optimistic

Pessimistic

0.013
0.016
0.017
0.016
0.015

0.015
0.022
0.025
0.024
0.022

0.004
0.008
0.008
0.008
0.006

0.012
0.015
0.016
0.016
0.017

0.014
0.022
0.025
0.027
0.027

0.003
0.006
0.006
0.005
0.006

0.008
0.013
0.015
0.015
0.015

0.011
0.020
0.025
0.027
0.027

0.002
0.003
0.003
0.003
0.003

0.013
0.017
0.018
0.017
0.018

0.015
0.023
0.027
0.028
0.028

0.004
0.008
0.008
0.008
0.008

Notes: average behavioral outcome value-added estimates derived from simulation described in
Appendix A

