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1 Introduction

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 gener-

ated as part of the evaluation process. The purported mechanisms through which present-day

teacher evaluation design might improve the average quality of instruction are through (a)

incentives to motivate teachers, (b) tools for retaining high-performing teachers and deselect-

ing 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 skill developmental goals.

While these multiple goals are firmly part of the design of modern teacher evaluation policies,

researchers and policy makers have reflected surprisingly little on the interactions between these

mechanisms.

In this paper, I argue that a clear explication of the tenets underlying teacher evaluation poli-

cies is critical to estimating its likelihood of success. I develop a stylized model of teacher

effectiveness that includes improvement from evaluation. My model’s central contribution is to

highlight that improvement in teaching effectiveness from evaluation depends not only on the

independent effects of accountability pressures and skill development supports, but also on their

interaction. From this model, I identify several conditions that determine the effectiveness of

modern teacher evaluation policy design.

I then develop a set of simple simulations to assess the effect of policies that emphasize the

growth or accountability aims of teacher evaluation. To do so, I draw on the current causal

evidence base to select parameters related to my model’s production function. I extend prior

simulation work from Winters and Cowen (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. As Rothstein

notes, models that incorporate selection and deselection effects into and out of the profession

are ill-suited to evaluation by experiment (either random assignment or natural) because their

effects take a decade or more to manifest. This fact motivates my simulation.

Through this simulation, I attempt to model the effects of teacher evaluation policies that (i)

provide only developmental supports; (ii) policies that combine accountability pressures with

skill development supports; and (iii) 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.

My simulation’s central contribution is that, given reasonable parameter bounds derived from

the causal literature, the potential benefits of an evaluation system that applies accountability

and growth supports to all teachers are dwarfed by its potential risks. My simulations synthe-

size Winters and Cowen’s (2013) conclusion that the hypothesized benefits of dismissing less
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effective teachers are muted by natural attrition with Rothstein’s (2015) insights that a skill-

constrained supply of prospective teachers influences optimal dismissal rates. Even if evaluation

for growth and accountability have cross-productivity effects, the upper-bounds on these effects

are relatively low. The most important determinants for improving average teacher effective-

ness are the rate of skill development from ongoing supervisor feedback over several years and

the labor supply effects of evaluation policies, both of which are empirically indeterminate.

Thus, evaluation policies that jointly maximize skill development rates of current teachers and

starting skill endowments of future teachers hold the most promise. As a result, I conclude

that an evaluation policy that treats evaluation for growth and accountability as substitutes

rather than complements is more likely, across various plausible scenarios, to produce improved

student outcomes.

2 Teacher Evaluation Policy and Practice

Present-day teacher evaluation policies in the United States generally attempt to hold teach-

ers accountable to standards for quality instruction and to create a process through which

teachers can improve their skills.1 As Murnane and Cohen (1986) document, the traditional

rationale for accountability- and incentive-based appraisal, emerging from the microeconomics

field of contracts, is that workers’ preferences are not 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 (“new” piece-rate compensation) or the subjective

assessment of a supervisor (“old” subjective supervisor judgment).

Others have highlighted the potential of teacher appraisal as an opportunity for skill devel-

opment. This viewpoint is best understood through a separate literature on human resource

development and management. Armstrong (2000) argues that the developmental aspects of ap-

praisal are key to improving employee performance. In this understanding, appraisal creates a

formal structure for the supervisor to provide coaching and for the worker to self-reflect on ways

to improve her skills. Policy makers generally attempt to maximize both the accountability and

skill development aims in the design of teacher evaluation policies.

In response to incentives from the Obama administration’s Race to the Top program in 2009,

44 state legislatures across the United States implemented reforms to their teacher evaluation

systems (Kraft et al., 2019). These reforms both imposed greater accountability and formalized

professional growth processes via teacher evaluation. In almost all cases the new policies entailed

adopting a common rubric for evaluating teachers’ performance with multiple rating categories,

representing a shift away from the traditional Satisfactory/Unsatisfactory distinctions (Ross

1I focus on teacher evaluation in the United States and draw empirical evidence from studies in this context.
The lessons of the theoretical model are broadly applicable. The empirical evidence that informs the simulation
and the simulation itself are most relevant in national contexts where teacher appraisal policy has the joint-aim
of applying accountability and providing instructional supports. These insights have less relevance to national
contexts where teacher evaluation is entirely incentive- and sanction-based (e.g., Muralidharan and Sundarara-
man, 2011), where evaluation is conducted primarily to fulfill administrative requirements (e.g., OECD, 2019),
or to teacher coaching schemes with no connection to the appraisal system (e.g., Murphy, Weinhardt & Wyness,
2020).
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and Walsh, 2019). In most cases, state reforms to teacher evaluation required that classroom

observation of teaching practice be a part of a teacher’s final rating and established a minimum

frequency of these observations. In addition, many states required some teachers be evaluated

based on student-learning gains, either through formal measurements of students’ learning,

through teachers’ contributions to students’ progress towards locally determined learning ob-

jectives, or both (Steinberg and Donaldson, 2016; Winters and Cowen, 2013). Teachers who

fail to earn an evaluation rating at the Proficient or higher threshold are subject to dismissal.2

Additionally, most states require educators to receive professional development or coaching in

response to their evaluation results (Steinberg and Donaldson, 2016).

Despite the prevalence of these joint-aim evaluation policies, there exist important theoreti-

cal and empirical reasons why accomplishing these two goals in practice may be challenging.

High-stakes employee appraisal may generate “goal distortion” (the reallocation of effort from

unmeasured to measured tasks) or the gaming of outcome measures (Holmstrom and Milgrom,

1991). Further, as Dixit (2002) notes, the agents of evaluation policies (teachers) also must

respond to multiple principals (parents, children, administrators, policy makers, etc.) which

complicates teachers’ response to the action of any one principal. Gneezy, Meier and Rey-Biel’s

(2011) review of the evidence on teacher incentives finds them valuable in improving perfor-

mance on tasks that require only the application of additional effort (e.g., Muralidharan and

Sundararaman, 2011; Glewwe et al., 2010); however, they conclude that tasks that require de-

velopment of skill do not improve in response to external motivation. 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-degrees of cognitive

performance.

The personnel economics literatures have also devoted substantial investigation into single-stage

and dynamic tournaments in the workforce setting in which employees compete over time to

advance their careers or earn more. Ederer (2010) summarizes the typical tradeoffs associated

with interim performance evaluations: revealing information on employee skill through eval-

uation may increase motivation (and retention) among skilled employees, but may encourage

decreased second-period effort among poorly rated employees. Ederer demonstrates that while

a full-feedback 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, there is suggestive evidence that ac-

countability and skill development are competing aims within an employee management system

as a result of goal distortion, the psychological effects of high stakes, resistance to feedback and

reduced motivation.

Given the tensions between the accountability and skill development aspects of teacher evalua-

2Commentators have debated the extent to which present-day U.S. teacher evaluation policies, either as writ-
ten, 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 and Walsh, 2019), and most educators continued to receive
positive appraisal ratings (Kraft and Gilmour, 2017). However, it is important to note that poor appraisals risk
significant consequences; in over three-fifths of states, teachers who are not rated Proficient should, by policy, be
dismissed (Steinberg and Donaldson, 2016).
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tion, policy makers and commentators have generally characterized evaluation policies as those

which appropriately balance these two components (e.g., Darling-Hammond et al., 1983; Donald-

son and Papay, 2015; Popham, 1988). Different policy choices might emphasize accountability

and incentives or skill development. 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 the litera-

ture considers the potential interactions between accountability and growth, they are implicitly

understood to be mutually reinforcing; i.e., accountability motivates teachers to improve or

coaching supports justify potential dismissal for failure to improve. However, the assumptions

underlying such joint-aim evaluation system have been to-date poorly explicated. In the next

section, I do just that.

3 A Model of Teacher Effectiveness

My contribution begins with a simple model to describe an individual teacher’s effective-

ness:

Yit = Yi0 + r(exp) + (πGρit + (1− π)Aρit)
1/ρ

+ ζit + εit (1)

Yit represents teacher i ’s noisily estimated (εit) contribution to student gains on a particular

outcome in time t, which may or may not correlate with a teacher’s effects on other desirable

outcomes. Yit depends on the teacher’s initial skill endowment (Yi0), and a flexible concave

function of returns to experience, r(exp), which might include informal on-the-job learning and

formal professional development activities.

Improvements from evaluation are a product of coaching and skill development (Git) and ac-

countability pressures (Ait). Skills may be developed from direct feedback provided during

post-observation sessions, self-reflection the part of an individual teacher catalyzed by the ob-

servation and feedback process or from professional development assigned as an outcome of the

a teacher’s formal evaluation. Accountability pressure may produce changes in effort and com-

plement skill development. Accountability-induced improvements may result from the threat

of sanction for poor performance, the desire to earn material or prestige-based rewards for im-

proving performance, or from internalized motivation to earn a high (or improved) rating on a

measure of performance.

A given evaluation policy in this model emphasizes growth (π) and accountability (1 − π) on

a scale normalized between 0 and 1. This is, of course, a heuristic simplification as it is not

possible to characterize the precise emphasis of a given evaluation policy. Nevertheless rough

approximates can provide bounds on the effectiveness of a particular policy choice.

ρ is a substitution parameter defined by the elasticity of substitution (σ) between skill de-

velopment and accountability where ρ = (σ − 1)/σ. Readers may recognize the similarities

between this model of improvement from evaluation and Arrow et al.’s (1961) specification of

the constant elasticity of substitution (CES) function. Important insights include that the CES
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model nests a Cobb-Douglas production function (σ = 1), a linear von Neumann function where

both factors are perfect substitutes (σ → ∞), and a Leontief function where they are perfect

complements (σ = 0). To preview later concerns, the relative effectiveness of evaluation that

prioritizes skill development compared to accountability pressure, combined with the elasticity

of substitution between the two dictates whether evaluation policy should simultaneously pro-

vide growth supports and impose accountability pressures on all teachers. If both are equally

effective at improving skill development, the choice of π has no effect on student learning. If

growth and accountability are perfect substitutes, the choice of π depends entirely on their

independent effectiveness.

A central concern I seek to understand in this paper is the substitutability of evaluation for

growth and accountability and their cross-productivity effects. An elasticity of substitution less

(greater) than one implies growth and accountability are gross complements (substitutes) and

influences the productivity of different choices of π.3 Additionally if increasing one of the factors

reduces (increases) the marginal benefit of the other, formally if their cross-partial derivative is

less (greater) than zero
(

∂2Y
∂A∂G = ∂2Y

∂G∂A < 0
)

, it implies that π cannot be chosen based on the

independent effectiveness of evaluation for growth and accountability.4

In a particular year, mean teacher effectiveness is then given by:

Ȳt =

Σn
i=1

[
Y return
i,t−1 + r(exp)return +

(
πGρ,returni,t−1 + (1− π)Aρ,returni,t−1

)1/ρ
]

n
+ Ȳ entry

t(0)

(2)

The mean of returning teachers’ effectiveness in the prior year (Y return
i,t−1 ), combined with annual

improvements from experience and evaluation, and the starting effectiveness of entrants to the

profession produces the average teacher effectiveness in any given year. For a given prospective

teaching candidate, entry into the profession depends on whether the expected utility of entry

into the teaching profession (tch) is higher than entry into all other possible career paths,

(d): E[u(tch)] − E[u(d)] > 0. The expected utility for a prospective teacher is a function

of their anticipated wages (w(t)), their projected skill trajectory (f(Yit)), the interaction of

their projected skill trajectory with the incentive and consequence structure of teacher human

resource policy (δ), and idiosyncratic initial preferences for teaching (εi0):

E[u(tch)] = E [w(tch) + f (Yit) + g (Yit × δ)] + εi0 (3)

δ can be understood as a policy response to a rank-ordered annual measure of teacher effec-

3I borrow the concept of “gross” complements (and substitutes) from Acemoglu (2002). In this context, I
mean it to indicate that the marginal return to Ait increases in response to an increase in the productivity of
Git, holding the productivity of Ait constant, if and only if σ < 1, and vice versa. I assume that σ ≥ 0, as
a negative value would imply a concave function or that less skill development/effort would result in increased
performance. The γ from the numerator of the exponent surrounding the standard CES function is unnecessary
in my formulation as there is no direct analog for returns to scale in the teacher evaluation production function.

4For completeness, ζit represents a vector of contextual factors (e.g., class size, starting student achievement,
community violence, etc.) and may include interactions with other terms. Teacher effectiveness may be improved
by altering these contexts, but I hold them fixed throughout the analysis to focus on the effects of teacher
evaluation itself.
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tiveness based on evaluation scores. Below a given threshold under a particular δ teachers are

subject to dismissal, above a threshold they may earn pecuniary or other rewards.

Teachers’ exits (and the associated Ȳ exit
t ) depend on the opposite of expectation conditions

at entry: E[u(tch)] − E[u(d)] < 0 plus whether a teacher is formally dismissed, a function of

δ. The skill level of entrants (Y entry
i0 ) depends, in turn, on E[u(tch)]. The expected utility

of teaching declines for those who project future evaluation-based sanctions and increases for

those projecting rewards. Through this mechanism, my model includes skill-biased attrition

and retention.

From the above, we can derive in a straightforward fashion the conditions that determine

whether, and the extent to which, teacher evaluation with a focus on accountability and the

skill development process will improve student learning outcomes.

First, the larger the noise component of teachers’ value-added metric (εit in Equation 1), the

lower the reliability in annual evaluation ratings. Relatedly, the weaker the predictive validity

of the test-score measure for other teacher-influenced student outcomes, the less informative it

is as a measure of overall teaching quality. As the stakes of a given measure increases, the more

likely the measure is to be corrupted (e.g., Figlio, 2006; Neal and Schanzenbach, 2010). As a

result, to the extent that Ȳt depends on teacher dismissal decisions made under δ, lower values

of the reliability of Yit and of its covariance with other important measures will produce lower

values of Ȳt(V AM) and Ȳt(1···N), respectively.

Second, either a positive value of Ait or Git in Equation 1 is a necessary condition for an

individual teacher’s effectiveness to improve as a result of evaluation. This is not, however, a

sufficient condition as this depends on the value of ρ.

Third, the interactions between evaluation practices that promote both accountability and de-

velopmental goals determine the total factor productivity of teacher evaluation at the individual

level. Formally, this implies that if the cross-partial derivative of the production function is less

than zero, or said differently, if the elasticity of substitution (σ) between skill development and

accountability pressures is greater than one, then total factor productivity will be decreased as

a result of an increased focus on one of the two evaluation factors.

Fourth, in order for average teacher effectiveness to improve, the necessary conditions are that

either Ait or Git is positive, or that evaluation improves the quality of teachers in the labor

market (Ȳ entry
t(0) > Ȳ exit

t ). In other words, prospective teachers possess (or can quickly acquire)

teaching skills equal or superior to departing teachers. Y entry
i0 depends on E[u(t)], total vacan-

cies, and employers’ ability to select for Y entry
i0 . Ȳ entry

t(0) in will decline if insufficient teachers are

available to fill vacancies and E[u(t)] in Equation 3 will decline if E[g(Yit× δ)] is negative or the

weight of this term increases and prospective high-skill teachers are risk averse.

Simply stated, evaluation must increase skills in incumbent teachers through either account-

ability pressures or professional growth, or evaluation must change the skill composition of the

teacher workforce through differential attrition, deselection and changes to the skills of incom-

ing cohorts of teachers. As long as one of the three preceding conditions is met, sufficiency is
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an empirical concern that requires a comparison of the reinforcing or countervailing effects of

the other conditions. For instance, if accountability pressures improve teacher practice, unreli-

able evaluation ratings might still capture enough signal about teaching quality that their use

would improve the overall distribution of teacher effectiveness. In this example, accountability

pressures could improve average teacher effectiveness, even in the presence of teacher shortages

or negative cross-productivities to the skill development dimensions of evaluation, as long as

these secondary effects were smaller in magnitude than the main effects of individual teacher

improvements from accountability.

An assessment of present-day, joint-aim teacher evaluation policies requires not only evaluating

whether they satisfy sufficiency conditions for improving average teacher effectiveness, but also

how they compare to policy counterfactuals. If alternative policy designs more readily satisfy

some of the conditions or do not require them, this would be valuable for policy makers to know

as well.

4 Simulation Set-Up and Parameters

I develop a simulated model of the teacher labor market that incorporates variability in teacher

starting skill level, heterogeneity in teacher improvement patterns, differential attrition patterns,

and employee contracts that condition teacher employment on evaluation ratings. I draw from

Winters and Cowen’s (2013) alternative deselection policy simulations and Rothstein’s (2015)

dynamic discrete choice model to construct a simulated teacher labor market and estimate the

effects of several evaluation policies. I select plausible parameters on the preceding from the most

current causal literature base. Where limited evidence exists, I use reasonable bounds across

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 increase effort and 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.

I first present simulation results that isolate the effects of the above conditions for effective eval-

uation independently and then combine them to assess the impacts of three stylized, multiple-

measure teacher evaluation policies: a policy model focusing exclusively on providing growth-

oriented supports, a model attempting to combine growth- and accountability-oriented strategies

similar to modern evaluation policy designs, and a model dividing these aims across groups of

teachers.

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 (2017), with

experience capped at 35 years.

I use the parameters from Table 1 to assign teachers initial values for their latent ability in

improving students’ test score outcomes (Yi0). Following Rothstein (2015), Rivkin, Hanushek

and Kain (2005), Rothstein (2010), and Chetty, Friedman and Rockoff (2014), I assign a test-
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score value-added 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.

I also assign a value-added estimate of teachers’ ability to improve students’ behavioral out-

comes, defined as students’ school suspensions for behavioral infractions, absences from schools

and their 9th/10th grade GPA. Following Jackson (2018), and roughly similar to Gershen-

son (2016) and Kraft (2019), 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.

I create a yearly observed value-add score and an associated evaluation score. Teachers’ annual

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. Following Sass (2008) and 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 (2020), 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 and 80 percent of their standardized observation

ratings, a ratio roughly reflective of many states’ actual policies (Steinberg and Donaldson,

2016).

Teachers’ value-added contributions improves with experience, r(exp). I draw from Papay and

Kraft (2015) to assign returns to experience. Teachers in their first year have test-score value-

added measures 0.07 SD below teachers in their fourth year. Those in their second and third

years perform 0.04 and 0.02 SD below fourth year teachers, respectively. Beyond the fourth

year, teachers improve by 0.003 standard deviations each year up to 15 years of experience at

which point their value-added gains are capped at 0.033 SD above fourth year teachers.5

In my model, teachers’ value-added measures improve as a result of being evaluated. Drawing on

Taylor and Tyler (2012) and Pope (2019), I specify in baseline scenarios that teachers improve

by 0.11 SD following the first year they experience evaluation as a result of either instructional

supports or accountability, respectively.6 Taylor and Tyler observe teachers in the year after

5I 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 natural attrition of teachers with 20+ years
of experience.

6Other estimates of the effect of teacher evaluation are broadly consistent. 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 in reading (0.10-0.13 SD), with imprecisely estimated positive
coefficients in math. Pope (2019) detects an increase in teacher effectiveness of 0.11-0.14 SD for teachers in
the bottom quintile of the distribution from a public release of teacher performance data. Phipps (2019) finds
that the potential for an accountability-based observation increases student performance by between 0.03-0.07
SD. Similarly, he finds that teachers improve from feedback under no accountability threat by 0.03-0.06 SD.
Burgess, Rawal and Taylor (2019) examine a peer observation scheme in England which they describe as “peer
evaluation.” They find that teachers receiving feedback improved their contributions to student test-score learning
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their initial evaluation and see no decline in their skills. I assume that more dosage of evaluation

will lead to continued improvement over time, but with gradually diminishing returns to evalu-

ation. 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. I

assume that more dosage of evaluation will lead to continued improvement over time, but with

gradually diminishing returns to evaluation following the function in Table 1. With a given

asymptote and a concave function specified, the exact functional form of diminishing returns to

evaluation does not affect any of the substantive interpretations that I draw.

Teachers depart the profession as a result of either voluntary exits or dismissal. I specify across

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 defined in Table 1 in which

teachers’ probability for attriting is around 16.5 percent after their first year, 11.4 percent after

their second year, 7.8 percent after their third year, 5.3 percent after their fourth year and then

a cumulative 8.9 percent between years 5 and 15. I also specify that once teachers reach 20

years of experience, a sufficient number will attrite (with no skill bias) such that cohorts of 20+

years of experience will not exceed 1.5 percent of the total teaching workforce.7

In addition to longevity-based attrition, teachers attrite in differential ways based on their skill.

The logic model underlying skill-biased attrition is that teachers choose to leave as a result

of updating their beliefs about their fit with the profession from on-the-job experiences, from

evaluator feedback, or from their expectations regarding future evaluation outcomes. I assume

all three forces are at play. I draw evidence from Winters and Cowen (2013) and Adnot et al.

(2017) to specify rates of differential skill-biased attrition. Adnot et al. identify that attriters

have value-added scores 0.05-0.08 SD below their non-attriting peers with the same experience.

These effects are similar substantively to Dee and Wyckoff (2015), Loeb, Miller and Wyckoff

(2015), and Cullen, Koedel and Parsons (2019); though none of these studies estimate the global

effect of teacher evaluation on student learning outcomes.

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 as these peer observations occur outside the formal evaluation process. The magnitude of these peer-
coaching effects on student test-score gains are similar to those Papay, Taylor, Tyler and Laski (2020) find in
Tennessee (0.12 SD). Together, I take this body of work to imply that both the accountability and coaching
dimensions of evaluation produce one-year gains in teacher effectiveness of between 0.03 and 0.14 SD in the
United States and similar national policy contexts. There is also a large adjacent body of literature on the effects
of incentive pay on teacher performance (e.g., Goodman and Turner, 2013; Sojourner et al., 2014; Speroni et al.,
2019). I do not fully explore the applicability of differential teacher compensation insights to broader evaluation
strategies. However, the estimated magnitude of the effects of merit pay in similar national policy contexts is
generally consistent with the results above.

7These values roughly match attrition rates in Winters and Cowen (2013) drawn from the 2004/5 Teacher
Follow-Up Survey; however, my approach allows me to 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 15. More importantly, it reflects the reality that teachers with more than five years of experience do, in
fact, leave the classroom; and therefore, more closely mirrors the actual distribution of teaching experience in the
NTPS Survey. In fact, failure to model mid-career attrition leads simulations to overstate longer-term outcomes
as the composition of the teaching force accrues greater experience over time. Even in cases where there are no
benefits to experience after the initial five years of the teaching career, if simulations ignore mid-career attrition
they will under-represent the proportion of these early career teachers in later iterations of the simulation.
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Minimal empirical evidence exists on the medium- to long-term effects of evaluation policies

on labor supply; thus the reliance on my simulation method. Prospective teachers may decide

to enter (or not) the teaching profession based on whether a more rigorous evaluation system

is attractive to them (Kraft et al., 2019). Additionally, increases in dismissals may result in

greater supply needs, which might result in teacher shortages or the need to select from lower

in the skill distribution (Rothstein, 2015). I draw on Rothstein’s simulation evidence about

the potential for teaching shortages under high-threshold dismissal policies and on Kraft et

al.’s assessment of the mid-term effects of higher-stakes teacher evaluation on teacher licensure

candidates and reporting of staffing difficulties to circumscribe the bounds of labor market

effects. I classify a change in average starting effectiveness on the order of 0.05 SD as small

and a change on the order of 0.15 SD as large. In all cases I assume that such changes in the

skill levels of entrants will take several years to fully manifest following the function outlined in

Table 1. As with improvements from evaluation over time, the exact functional form matters less

than the assumption that labor market changes manifest in an exponential fashion, improving

(worsening) slowly at first and then more rapidly in later years.

Each year, as a result of their annual appraisal I assign teachers a rank-ordered evaluation

percentile. Depending on the particulars of a given simulation, I assign teachers below a given

multiple-measure evaluation percentile to be dismissed. I use this approach rather than requir-

ing 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.

For teachers who remain, I increase their true value-add score based on gaining experience and

being evaluated based on the rules of a particular scenario. 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.

5 Simulation Results

5.1 Condition-specific results

In Appendix Table A1, I present the parameters used to estimate the effects of various conditions

of a growth- and accountability-based evaluation system.

The reliability of teachers’ annual value-added contributions influences the effects of a value-

added-only evaluation (and dismissal) policy. In Panel A of Figure 1, I begin by replicating

Rothstein’s (2015, fig. 6(A)) main result. Like Rothstein, I find that dismissing teachers in

the bottom 20 percent of the value-added distribution in their tenure year improves mean

true value-added by 0.02-0.03 SD when the standard deviation of the noise in annual value-

added estimates is 0.183. As expected a near-doubling of the standard deviation decreases the

benefits of this policy by half, whereas reducing annual noise to 0.05 SD increases the benefits

of such a dismissal policy on student outcomes to 0.06 SD. Importantly, however, incorporating
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noisily estimated value-added scores into a multiple-measure evaluation system eliminates all

benefits to dismissing the bottom 20 percent of teachers in their third year. The test-score

measurement errors combine with the weak correlation between observations and test scores and

the increasingly inexperienced teaching corps to produce no changes in student outcomes.

I do not vary the reliability of test-score value-added in simulations of complete evaluation

systems, but it is notable that a multiple-measures evaluation system that relies solely on

dismissing the lowest performers is unlikely to improve student test-score outcomes.

When teachers improve their effectiveness as a result of evaluation, either through skill develop-

ment or increased effort, it substantially increases average value-added measures, independent

of any dismissal or labor market effects. In Panel B of Figure 1, I specify a uni-dimensional

effect of evaluation that combines the skill development and accountability factors of evaluation.

I calibrate my models with a first simulation in which there is no improvement from evaluation,

no skill-bias in attrition or entrance, no dismissals and teachers exit and enter the profession

following current patterns. As expected, there is no change in mean value-added. Following

Taylor and Tyler (2012) and Pope (2019), I then specify a scenario in which teachers improve

by 0.11 SD in the first year they experience 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 third simulation, I allow them to improve

by an additional 0.2 SD above their first year gains. In the last, teachers improve asymptoti-

cally towards a total gain of 0.11 standard deviations in their 20th year of being evaluated. As

is evident, the amount of teacher improvement from evaluation is critical in understanding the

effect of any evaluation policy, and plausible differences in assumptions produce average changes

in future teacher effectiveness ranging from 0.08 to 0.25 SD.

Skill-biased attrition has a relatively small effect on overall effectiveness due to high natural rates

of attrition. In Panel C of Figure 1, I draw on evidence from Winters and Cowen (2013) and

Adnot et al. (2017) to specify rates of differential skill-biased attrition. In this panel, I do not

specify teachers actually be dismissed to avoid masking the effects of differential attrition with

those of a particular dismissal policy. I assume standard returns to experience, no improvement

from evaluation, and no changes to entrants in the teacher labor markets. In the first case,

I specify that teachers in the bottom 10 percent of the evaluation score distribution have a 1

in 6 probability of attriting on top of the general attrition rate defined above. As a result,

attriters in this scenario have value-added scores 0.05 SD below their non-attriting peers with

the same experience level—equivalent to the lower bound of estimates from Adnot et al. In

the second scenario, teachers in the bottom 10 percent have a 1 in 2 chance of attriting, which

results in attriters having value-added scores 0.08 SD below their non-attriting cohort peers—an

upper bound of Adnot et al. These result in value-added gains over time of 0.02 and 0.05 SD,

respectively.

Reducing early-career attrition alone is not sufficient to increase teacher effectiveness. When

I dramatically reduce the rate of early-career exits (years 5 and earlier) by two-thirds, it has

no effect on student outcomes. This is because there is no skill bias to the attrition in this

scenario, and I preserve mid-career attrition in years 20+ so that the overall experience profile
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of teachers remains the same. Increasing early-career teacher retention must be accompanied

by skill-biased attrition and a shift to the overall experience profile to accomplish improved

outcomes.

Changes in the starting skill endowments of entering teachers have a larger overall effect than

higher dismissal rates for poor-performing teachers. High natural rates of attrition mean that

higher-skilled entrants are unlikely to be constrained from entering the profession even absent

any evaluation-based dismissals. In Panels D and E of Figure 1, I simulate the effect of changes

in skills of new entrants to the teaching profession. In Panel D, I specify that the skills of

new teachers will ultimately increase or decrease by small (±0.05 SD) or large amounts (±0.15

SD). I assume that such changes in the skill levels of entrants will take several years to fully

manifest following a growth function articulated in Table 1. As Panel D suggests, holding all

else constant and only altering the prospective skills of entrants to the profession produces

substantial differences in teaching effectiveness.

The differences in overall teaching effectiveness are more modest when altering the dismissal

threshold (Panel E) than when changing the skill distribution of new entrants (Panel D). In

Panel E, no teachers improve from evaluation and there are standard rates of return to experi-

ence. I assume across these scenarios that there will be modest skill-biased attrition (-0.05 SD).

I then vary the rate of dismissal in each evaluation policy and the effects this will have on the

skills of new entrants. First, I assume that the bottom 5 percent of teachers in the evaluation

score distribution are dismissed and this results in small improvements (+0.05 SD) in the skill

profile of new entrants. In the following simulation, I assume this will result in small declines

(-0.05 SD) in skills of new entrants. Next, I specify that the bottom 20 percent of teachers will

be dismissed with small improvements in new entrants. The final scenario assumes that when

the bottom 20 percent of teachers are dismissed this will result in small declines in the skills of

new entrants. As Panel E indicates, the difference between policies that dismiss only 5 percent

as opposed to 20 percent of all teachers after their third year are negligible.

Finally, I vary the substitutability of evaluation for developmental and accountability purposes

and find that the bounds of these effects are fairly small. If growth and accountability are equally

effective (Git = Ait) or are perfect substitutes (σ →∞), then the choice of π is either irrelevant

or can be altered without any loss in productivity. As such, I focus on instances in which

Git 6= Ait and where σ 6=∞. Further, I fix attrition rates, learning from experience and the skill

of labor supply. No teachers are dismissed. The goal of this exercise is to observe how altering the

balance of an evaluation policy towards the more effective evaluation function produces different

improvements in teacher value-added depending on whether the two production function factors

(growth and accountability) are complements or substitutes. I fix the more effective evaluation

mechanism (in this set-up it could be either growth or accountability) as improving teacher

effectiveness by 0.13 SD. This is in line with the upper bounds of the Pope (2019) accountability-

based improvements and the Papay et al. (2020) growth-based improvements. I set the less

effective evaluation mechanism at 0.03 SD, in line with the lower bounds of Phipps (2018). In

line with the baseline assumptions from Panel B, I assume teachers will continue to experience

another 0.13 (or 0.03) SD improvement over the next 20 years. I start by stipulating that the
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evaluation scheme favors the less successful mechanism to improve teacher effectiveness and

assign a value of 0.1 to π. In the first scenario, I assume that growth and accountability are

gross substitutes (σ = 1.4), and in the second that they are gross complements (σ = 0.6).8

Then, I shift the weight each evaluation framework assigns to the more successful mechanism

to improve teacher effectiveness by assigning a value of 0.9 to π. As expected, if teacher

evaluation for growth and accountability are substitutes, the shift towards the more successful

factor increases the total factor productivity by 0.01-0.02 SDs above the case in which they are

complements.

5.2 Full evaluation policy results

Having explored how each of the conditions independently contribute to teaching effectiveness,

I now assess the global effects of full evaluation policies. I present results from a series of simu-

lations that combine the components of an evaluation system outlined above into three stylized

comprehensive evaluation systems: a policy model focusing exclusively on providing growth-

oriented supports (Growth-only), a model attempting to combine growth- and accountability-

oriented strategies similar to modern evaluation policy designs (Combined Growth and Ac-

countability), and a model dividing these aims across groups of teachers (Divided Growth and

Accountability). The distinguishing characteristics are in the emphasis each scheme places on

providing coaching and support to teachers, imposing accountability on teachers, integrating

the two or applying these components separately to different groups of teachers.

I choose to highlight a Growth-only evaluation system as it is most similar in its teacher dis-

missal rates to historical and current-day dismissal practices. However, even large-scale, well-

implemented teacher evaluation systems have failed to provide meaningful instructional supports

that improve teaching practice (Garet et al., 2017; Stecher et al., 2018). Thus, there remains an

untested opportunity to develop a low-accountability, high-support evaluation system. I focus

on Combined Accountability and Growth policies as these are typically what reformers have in

mind when they propose imposing additional accountability on teachers’ practice.9

Given the potential cross-productivity and substitution effects between teacher evaluation for

growth and accountability, an alternative system in which evaluation serves as an accountability

floor for some and a developmental process for most, with clear distinctions between the two

populations of teachers, may resolve some of these tensions. I explore such an evaluation scheme

in these simulations under the heading of a Divided Accountability and Growth approach. 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.

Formal ratings of teachers in this category need not occur and teachers might instead receive a

narrative review of their practice. A much smaller group of teachers, falling below a bright-line

8The evidence base does not allow me to set the values of σ empirically. Nevertheless, there is a lower-bound
to the complementarity of growth and accountability; CES set-ups require a value of σ greater than 0. I use these
two values to provide rough approximations of the bounds of the effects of complementarity and substitutability
on evaluation frameworks.

9I do not focus on an evaluation policy that relies on rank-ordered dismissal or incentives alone as these are
typically outside the scope of United States policy debates.
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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 termination.

For such an evaluation framework to be maximally effective, several of the assumptions articu-

lated above could be either jettisoned or relaxed. The reliability and validity of evaluation rat-

ings would only be 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 would matter only for teachers near or below the floor—those whom

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. 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. The clear dividing line might return

a sense of stability to risk-averse teachers and avoid labor supply challenges.

I present parameters for these scenarios in Appendix Table A2. In the Growth-only scheme, 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. Beyond these 1st percentile teachers, I conceive it would

be possible to create an evaluation system with no threat of sanction; perhaps even avoiding

performance rating labels altogether in favor of narrative summaries of teachers’ practice.

In the Combined Growth and Accountability scenario, teachers are dismissed if they are in the

bottom 5 percentiles in their first two years and in the bottom 10 percentiles in their tenure

year. After their third year of teaching, they still face dismissal if they are in the bottom 5

percentage points of the distribution of evaluation scores.

In the Divided evaluation framework, I use the same thresholds for dismissal. I assume that

it would be politically feasible to create clearly defined categories of untenured, early career

teachers within 5 percentiles of these thresholds (bottom 10 percent in Years 1 and 2 and

bottom 15 percent in Year 3) who would be placed on notice of their risk for dismissal, subject to

evaluation and assigned summative rating scores. After the tenure year, I assume that teachers

in the bottom 10 percentiles of evaluation scores could be defined as needing improvement, and

that failure to improve raise performance higher than the 5th percentile would result in their

dismissal. For teachers above these bandwidths, I conceive it would be possible to implement

a growth- and support-focused evaluation system. I assume that once teachers are dismissed

they do not return to the teacher labor market.

In all Baseline scenarios, I assume that the effects of evaluation are to improve effectiveness by

0.11 SD in the first year in which teachers are evaluated and then by up to another 0.10 SD
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over the subsequent 20 years of being evaluated. As noted above, estimates are not sensitive to

multiple other parameterizations that assume teacher skill improves in some concave function.

In these baseline scenarios, I assume that improvement from evaluation is equivalent across

accountability and growth (Git = Ait) and these two dimensions are perfect substitutes (σ →
∞). For the Growth-only scenario, I set π at a value of 0.9 in favor ofGit, I assume standard rates

of attrition, but no skill-biased attrition given that accountability pressures are typically given

as rationale for labor market effects of evaluation. For the Combined Growth & Accountability

scenario, I assume an equal distribution of emphasis across growth and accountability purposes

of evaluation (π = 0.5). I further assume that there will be small improvements in the skills

of entrants to the teaching profession (+0.05 SD) and a small degree of skill-biased attrition

(+0.05 SD). For the Divided Growth & Accountability scenario, I assign a value of 0.9 to π for

teachers outside of the windows for potential dismissal and a value of 0.1 for teachers inside

these windows. I assume the same effects on the labor market and on skill-biased attrition as

in the Combined scenario.

Under baseline assumptions, average teacher effectiveness improves more in Combined and

Divided evaluation schemes than under Growth-only policies. Panel A of Figure 2 indicates

that under the assumptions of the Growth-only model, teachers’ average value-added scores

would be expected to improve by 0.17 SD over the first ten years of the evaluation policy and

stabilize at an improvement of 0.19 SD. For ease of comparison across models, I present the

results of these simulations numerically in binned years in Table 2. In the baseline case, I assume

that evaluation for accountability and growth have an equal effect, so there are no gains from

shifting focus; therefore the results for the Combined and Divided evaluation frameworks are

identical. In these two scenarios, I estimate value-added improvements of 0.18 SD in the first

ten years of the evaluation policy and then a stabilization of gains from evaluation at around

0.26 SD, or a realized benefit above the Growth-only policy of 0.01 to 0.07 SD.

For each optimistic scenario, I assume that the effects of evaluation are to improve effectiveness

by 0.13 SD via the mechanism which that particular accountability policy emphasizes for most

teachers and by 0.03 SD on the dimension of evaluation which is de-emphasized. As such, in

the Growth-only accountability policy, I assume that evaluation improves teacher effectiveness

by 0.13 SD when it focuses on support and growth and by 0.03 SD when it focuses on ac-

countability.10 In the Combined Growth and Accountability policy, I stipulate the reverse. As

the optimistic scenarios make the most favorable, reasonable assumptions for each evaluation

framework, I stipulate that in the Divided framework teachers on both sides of the dismissal

threshold are subject to evaluation supports or pressures that most improve their effectiveness.

Thus, I set π equal to 0.9 for teachers outside of the dismissal threshold and equal to 0.1 for

those at risk for dismissal. Across scenarios I assume that evaluation for growth/support and

evaluation for accountability purposes are gross substitutes (σ = 1.4). Under the Combined and

Divided Growth and Accountability evaluation frameworks, I specify that skill-biased attrition

10As a consequence of selecting rates of improvement from evaluation from the empirical literature that average
to 0.08 SD (or 0.03 SD less than the 0.11 I assume in the baseline scenarios), initial improvements in effectiveness
are below those of the baseline scenario. If I scale these improvements to the total improvement in the Baseline
scenario, I observe an initial rate of improvement similar to the baseline models with the same relative differences
across evaluation frameworks.
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will occur equivalent to upper bounds (+0.08 SD) of the empirical evidence in Adnot et al.

(2017).

I also stipulate that skills of entrants will improve across all scenarios, though via different

mechanisms. In the Growth scenario, I theorize that the intensive supports will increase the

attractiveness of the profession and 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

0.05 SD better than novice teachers at the start of the simulation. I assume a larger upper limit

of 0.15 SD in the Combined and Divided scenarios. 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 in Winters and

Cowen (2013) would be at work in the Divided framework as in the Combined scenario.

Both the Growth-only and Divided evaluation models outperform the Combined approach using

the most optimistic, reasonable assumptions for each scenario. As Panel B of Figure 2 shows,

rates of improvement in the Growth-only model outstrip those in the Combined and Divided

models in the first 10 years because they take advantage of the large emphasis on the factor that

is the most effective. After 10 years, however, the Divided model emerges as clearly superior

generating returns over 0.35 SD from the start of the simulation and 0.05 to 0.1 higher than

the Growth-only or Combined models.

For each pessimistic scenario, I specify that teachers improve from evaluation for accountability

and growth at rates opposite those in the Optimistic scenario. Thus, for example, in the Growth-

only accountability policy, I assume that evaluation improves teacher effectiveness by 0.03 SD

when it focuses on support and growth and by 0.13 SD when it focuses on accountability.

Further, I specify that these are upper-bounds of improvement that take 20 years to fully

manifest following the concave function articulated in Table 1. I also model the possibility

that a personnel management framework that has a high-degree of accountability and growth

supports may inhibit teacher improvement. To do so, I specify that growth- and accountability-

based evaluation are gross complements (σ = 0.6), indicating that changes in π produce changes

in the marginal effectiveness of the other factor.

I also incorporate the possibility that some of these evaluation policy changes may alter the

composition of latent skills in the supply of new teachers. Given evidence from Rothstein (2015)

and Kraft et al. (2019) on the potential teacher shortages resulting from high-stakes evaluation,

I specify that 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 also incorporate the possibility that some of these

evaluation policy changes may negatively alter the composition of latent skills in the supply of

new teachers. In both the Combined and Divided Growth and Accountability scenario, I assume

that the average quality of the starting pool will decline to 0.15 SD worse than novice teachers

at the start of the simulation. I assume this would not affect the Growth-only simulation. In

all Pessimistic scenarios, I assume there is no skill-biased attrition.
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Even using pessimistic assumptions, Growth-only and Divided evaluation policies improve over-

all teaching effectiveness over 40 years, but Combined approaches generate declines in average

value-added. Rates of improvement in average teacher value-added for both the Growth-only

and Divided scenarios plateau around 0.05 SD above starting values (Panel C). On the other

hand, in the Combined evaluation framework average teacher true value-added declines over

time to values worse than starting levels and 0.08 SD worse than the other two scenarios.

Due to weak correlations across outcome measures and yearly measurement error, the effects of

the evaluation policies on teachers’ value-added contributions to students’ behavioral outcomes

are substantially attenuated. Figure 3 replicates the parameters from Figure 2 with teachers’

contributions to behavioral improvements in students that are correlated at 0.15 with test-score

value added. Across all three evaluation frameworks in the most optimistic scenarios, impacts

reach maximal values of 0.04 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

(Jackson, 2018) are small in substantive magnitude.

Growth-only evaluation schemes lead to higher personnel costs due to the retention of more

experienced staff. In Appendix Figure A1, I present the effect that each evaluation policy

would have on the experience profile of teachers under baseline assumptions. I calculate the

inter-quartile experience range and associated salary costs above an all-novice teaching force.

To do so, I rely on Rothstein’s (2015) estimate of the wage returns to experience of 0.015 per

year. In the Growth-only evaluation framework (Panel A), teachers have more experience in

the simulation due to lower rates of dismissal and attrition. The experience profiles resulting

from each of the evaluation frameworks have significant budgetary implications. I plot the

implied budgetary costs of the experience profile for each evaluation policy. The values on

the second y-axis represent proportions of employee costs above a contract that employs only

first-year teachers. The actual experience profile of U.S. teachers suggests a 19.1 percent added

cost associated with experience given the current structure of teaching contracts and experience

profile of teachers. The baseline Growth evaluation framework maintains this cost over time;

whereas the Combined and Divided Growth and Accountability frameworks decline in cost as

more experienced teachers are replaced with early-career ones such that costs stabilize around

three percentage points lower than a Growth-only policy.

6 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 lev-

els 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. In this paper, I ex-

amine the assumptions underlying treating teacher evaluation for growth and accountability

as substitutes or complements by developing a model of teacher effectiveness as a function of

evaluation and presenting results of simple simulations that draw on the current causal evidence
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base. These simulations extend existing evidence by explicitly considering the conditions under

which teachers improve through evaluation, rather than through dismissal alone. The results

of these simulations provide evidence on the conditions required by modern evaluation systems

to improve student outcomes.

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, meaningful differences in anticipated teacher effectiveness result from different types of

evaluation policies, though these differences depend on particular assumptions. Under baseline

scenarios, average teacher effectiveness in a growth-only evaluation policy results in 0.03-0.08

SD worse average teacher effectiveness than a policy that imposes some form of accountability

pressures.

The effects of policies that impose accountability pressures and growth supports jointly on teach-

ers depend in some part on the extent to which teachers experience growth and accountability

as complements or substitutes. If teachers experience evaluation for growth and evaluation

for accountability as substitutes (Figure 2, Panel B), joint-aim (Combined) evaluation policies

would result in 0.05-0.07 SD worse teacher effectiveness than divided-aim policies. Ultimately,

it is difficult to observe the effect of accountability on skill development independent from its

effects on effort and from the effects of coaching activities. Thus, policy makers advance joint

growth-and-accountability evaluation schemes under a condition of uncertainty.

Third, high rates of attrition unrelated to teacher quality limit the potential benefits of evalu-

ation. 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-only scenario, there is no

ability-related attrition, and (almost) no performance dismissal, so improvements depend en-

tirely 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 eliminate mid-career attrition (Years 20-34), teacher

effectiveness in the Growth-only 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.

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 up to 10 per-

cent 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 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
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teachers as low-skill when they are not. However, evaluation policies that dismiss large num-

bers of teachers will ultimately employ a less-experienced teaching force. This has important

budgetary implications. Divided- or Combined-Accountability and Growth evaluation frame-

works would result in substantial human resource savings, up to three percentage points of total

employee expenditures. These could be reinvested in teacher salaries to counteract potential

negative effects on labor supply.

Finally, and perhaps most importantly, while the simulation reveals important outcome differ-

ences across evaluation frameworks, the two most significant influences on evaluation policies’

comparative effectiveness are (a) how much, if at all, 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 eval-

uation frameworks are the rate of improvement from evaluation and the quality of new teachers.

Whereas the differences between evaluation frameworks range from 0 to 0.1 SD, the differences

between optimistic and pessimistic scenarios within evaluation frameworks are around 0.3 SD.

This does not imply that the structure of evaluation schemes does not matter, but rather that

even under optimistic assumptions, a Combined accountability- and growth-evaluation model

does not perform substantially better than either Growth-only or Divided models. Given the

existing evidence, risks in pessimistic scenarios, and potential political roadblocks, these simu-

lations imply substantial risks and smaller benefits from the combined evaluation model than

policy observers have heretofore considered.

In general, I interpret these findings as providing suggestively positive results for a teacher

evaluation system that imposes a performance 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 intensive receive coaching and other instructional sup-

ports. 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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Baseline Optimistic Pessimistic
A. Growth

Years 2-5 0.130 0.138 0.013
Years 6-10 0.167 0.185 0.023
Years 11-15 0.179 0.206 0.031
Years 16-20 0.187 0.224 0.040
Years 21+ 0.192 0.247 0.050

B. Combined Growth & Accountability
Years 2-5 0.129 0.089 0.025
Years 6-10 0.181 0.146 0.037
Years 11-15 0.213 0.199 0.025
Years 16-20 0.241 0.241 0.018
Years 21+ 0.264 0.293 -0.019

C. Divided Growth & Accountability
Years 2-5 0.130 0.139 0.017
Years 6-10 0.181 0.208 0.031
Years 11-15 0.213 0.265 0.039
Years 16-20 0.239 0.312 0.049
Years 21+ 0.263 0.364 0.050

Notes: Average test score value-added estimates derived from simulation described in text.

Table 2: Comparison of average teacher test-score value-added in year bins under growth- and
accountability-oriented evaluation policies
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Figure 1: Average teacher test-score value-added profile over 40 simulated years, by varying
functions and parameters of conditions related to teacher improvement from evaluation

Notes: Simulation descriptions in text. Parameters and functions listed in Table 1 and Appendix Table A1.
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