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Abstract

| present a generalization to the standad career concernsmodd and apply it to the public
teacher labor market. In particular, this modd provides three testable hypotheses: optimal
teacher effort levels decline with experience all thingsequd, optimal effort declines with tenure
at a particular school, and teachers shirk asincentives collapse at the end of a teacher® career or
tenure. Using administrative datafrom North Carolinaspanning 13 school years through2007, |
find significant changes in teacher absenteeism consstent with the generalized career conaerns
modd. Thesefindingsarerobud to variousempirical specifications showing consstent within-
teache behavioral changes. By exploiting exogenousvariation in career concernsin theform of
prindpd turnovar, | find results congstent with the modd® predictions | aso investigate the
effects of career concernsincentives breaking down, and find evidence suggestive of teacher
shirking. While the career concernseffect is compoundel with alearningcurve early ina
teacher's career, | find shirking amongexiting teachersis significantly predictive of negaive
outcomesin student testing.
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|. Introduction

Teachers matter. Decades of eduction research have established a strongconenaus
aboutthecritical role they play in education production. No other schooling inputis as critical
or effective at raising student achievement, making this arelevant policy issue (James S.
Coleman, 1966,Eric A. Hanudhek, 1986) Yet, teacher qudity varies greatly from teacher to
teacher, and proves elusve to researche's and policymakers alike (Daniel Aaronnet a., 2007,
Steven G. Rivkin et al., 2005)

Some speculate thereason for the congderable variance in qudity is dueto thelack of
explicit incentivesin education, which create amora hazard (Michael H. Casson, 2007,Micheel
K. Judiesch and Frank L. Schmidt, 2000. Compensation in the market for public school
teachersis generally an inputbased salary completely determined by ateacher@ level of
experience and credential, and not dependent on ateacher@ output  Variouseducation policies,
notably the No Child Left Behind Act, prescribe accountability for schools and teachersin an
effort to raise educationd outcomes (Robat L. Linn et a., 2002. Merit pay and othe proposd
pay-for-peformance plansare prominent examples of accountbility policies aimed specifically
at linking teachersOwages to their classroom performance (Dan Goldhaber, 2006)

Proponants for performance incentives arguesuch reforms to the compensation structure
would professiondize teaching and align compensation with desired outcomes (Julia Koppich,
2008) Undelyingthedebae over incentivesis the postion tha schools could raise
achievement overdl if only teachers could beinduced to exert more effort. Whether incentives
actudly succeed in changing teachersCbehavior and, more importantly, whether student learning
improves is an empirical question that has not been satisfactorily answvered (David N. Figlio and

Lawrence W. Kenny, 2007) Themodd and results presented in this paper directly address the
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issue of how teachers respondto incentives, which are at the heart of the public debate on pay-
for-performance reforms to teacher compensation. While theincentive | andyze here are not
explicit incentives, thefundanental question of how teachers respondto incentivesis shared
with either typeof incentive system, explicit or nat.

In this paper, | offer some evidence on both how teachers respondto incentives and how
students are affected by these responss. Fird, | present a generalization of the standard career
concernsmodd and apply it to the public teacher labor market, asserting tha it manipulates
teachersQimplicit incentives and behavior. In lay terms, this modd shows tha because teachers
receive bendits fromthar reputationsas workers over the course of thar careers and tenure at a
particular school, teachers are induced to highe levels of effort to enhance ther reputationsin
predictable and observable ways. Themodd provides three testable hypotheses. optimal effort
declines with a teacher@ experience ceteris paribus effort declines with tenure at a given school,
and teachers shirk asincentives collapse at the end of ateacher® career or tenure. Using data
coveing theuniverse of public school teachersin North Carolinaspanning 13 school years, |
find evidence tha teachersGabsence behavior isrelated to these career concernsincentives.
Second, | link changesin these career concernsincentives to changesin student outcomes.
While highe effort levels in teachersOearly careers are compounde with alearning curve
(offering no separable effect), | find significantly negative outcomes among students whose
teachersQcareer concernsincentives have collapsed prior to making some type of exit from the
school. In summary, this paper findsteachersCbehaviors responding in ways congstent with
career concernsincentives, and these behaviors do affect student learning.

In thefollowing section, | offer a backgroundon therelevant literature and demongrate

this study®@ contributions In Section|ll, | derive the conditionsof these career concerns
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incentives. Specifically, | present a generalized career concernsmodd that predicts varying
levels of optimal effort for teachers over time. Section |V presents the daa and methodobgy |
use to test for teachersCresponses to these implicit incentives. Inthesetests, | utilize two
important measuresN teacher absences and student achievementN to estimate how both teacher
input and student outcomes correlate with these incentives. In SectionV, | arguetheteacher
labor market meets the assumptionsnecessary for the application of this career concerns modd
and present evidence to suppot this assertion. Section VI presents the main findingsof this
investigation and Section VI shows theresults are congstent with logical variationsin the
modd. In SectionVIII, | address threats to themodd and present theresults of exogenous
variationin teachersCcareer concernsincentives: changesin a school® administration. In Section
IX, | report the estimated impacts of responges to career concernsincentives on student
achievement, which isthe policy-relevant outcome. Section X condudes with a discussion of
theresults and thar policy implications

II. Relevant Literature and Contributions

In this study | address three different literatures on some levelN career concerns teacher
absences, and teachersCbehavioral responses to incentives. This paper attempts to link these
somewha disparate literatures to inform debaes surrounding teacher incentives and
compensation reform.

Thelack of explicit incentives in teacher labor contracts does not necessarily indicate
teachers are withholding effort from produdion, asis sometimes assumed (Michael H. Casson,
2007) Rather, paticipaionin thelabor market can be consdered a multi-period game, where
the outcome of the current game impacts the outcomes of future games. Because teachers

paticipaein thelabor market over the span of thar careers and future job progoects are
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influenced by past performance, teachersCconcerns over their own career pathsprovideimplicit
incentives for effort inputand performance in the classroom  This reasoning embodies the
essence of the career concernsmodd. Eugene Fama (1980)proposd tha the managerial labor
market, throughobserving and incorporating managersOpast performance to estimate unknown
ability, indues managers to highe levels of effort than would be expected in the absence of the
market with thislearning process. Bengt HolmstrSm (1982)formalizes this modd of career
concernsin atheoretical framework and derives the assumptionsand optimality conditionstha
obtain this labor market result. Thestandad modd is oneof symmetric imperfect information,
where both managers and the market are learning of managersGunknown ability over time.

A congderable theoretical literature has developed aroundthe properties of this type of
incentive system. For indance, Robet Gibbonsand Kevin J. Murphy (1992 deive the optimal
explicit incentives over time to complement those diminishing from career conaernsdecreasing
with time. Mathias Dewatripontet al. (1999a b) discuss therole of information systemsin this
modd, and apply it to government agendes. While the standad modd prescribes symmetric
impefect information, | present a generalizationin which agents, firms, and the market may
potentially have different information abouta worker@ abilityN Michael Waldman (1984)and
Arijit Mukhejee (2008 andyze career concernsunde similar scenarios These authors,
however, andyze how the market learns of an agent@® ability, and do not specifically focuson
changesin effort levels as agents trander between firmsas| do here. In contrast to the breadth
of thetheoretical literature, the empirical evidence suppoting career concernsis scant (Judith
Chevalier and Glenn Ellison, 1999 Robet Gibbors and Kevin J. Murphy, 1992 Harrison Hong

et a., 2000) andto my knowedgehas only been applied in busness and managerial settings
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In my application of the career concernsmodd to theteacher labor market, | propo to
use discretionay absences as a proxy for effort. Admittedly, teacher absences can only
approximate effort input One could easily imagine false postives and negaivesN for ingance,
ateacher who expendslittle effort on classroom preparation but has perfect attendance; likewise,
ateacher may rouiindy spend severa hours after school preparing future lessonsbutfall sick for
several weeks during theflu season. However, theevidence on teacher absences has shown
absences in teachers are markedly highe than other indudriesin theU.S. (Michael Podgusky,
2003) appear to besengtive to the generosty of leave provisions(Rondd G. Ehrenbeget d.,
1991) are mog frequent on Mondays and Fridays (Educationd Research Service, 1980) and
have been shown to be correlated with overall shirkingin theworkplace (Steve Bradley et al.,
2007) Insummary, absences appear to beat least patially discretionay. Further, recent studies
have shown teache absences have a significantly negative impact on student outcomes, and the
evidence appersto suggest a causal relationdhip (Charles T. Clotfelter et a., 2007 Raegen T.
Miller et al., 2007). Thus because absences are both discretionay and correlated with student
outcomes, this measure of teacher absences is the best variable available to approximate effort in
thedaa

Findly, my paper addresses theissue of how teachers respondto incentives?> Though
individud performance incentives for teachers have been implemented in some form or another
for decades in the United States, surprisingly little evidence has shown whether incentives
actudly raise achievement (David N. Figlio and Lawrence W. Kenny, 2007) Severa studies

have shown significant causal increases in achievement fromincentive programs (Paul Glewwe

2| wish to clarify the incentives |®n addressing here are those awarded to individual teachers for raising student
performance in someway. Various proposals for compensation reform include providing incentives for difficult-to-
staff subjects, teaching in high-needs schools, or additional career-ladder steps. While these incentives are of policy
interest, they are beyond the scope of this paper.
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et a., 2008,Victor Lavy, 2004,Karthik Muralidhaan and Venkaesh Sundaaraman, 2008) but
these are all implemented in foreign countries and may not be applicable to theeducation system
intheU.S. Further, notall outcomes are postive: both Paul Glewwe, et al. (200§ and Randdl
Ebetset al. (2002) report responses tha, while congstent with theincentives, were not
congstent with policy intentions suggesting multi-task moral hazard could pos abarier to
successful implementation (Bengt Holmstrsm and Paul Milgrom, 1991)

Importantly, while al empirical studies on teacher incentive programs andyze outcomes,
few andyze changes in teacher behavior. In particular, because of the multi-task moral hazard
problem, an unanswvered question is whether teachers actudly increase effort levels to qudify for
incentives or smply re-allocate ther effortsto those tasks on which they are being rewarded.
This point isof congderable interest, as policymakers seek to reward goodteaching overall, not
simply Qeaching to thetestOor worse, outright cheating, which maximize teachersQprivate
bendfit while other dimensonsof student learning are neglected (Brian A. Jacob and Steven D.
Levitt, 2003) Of thestudies above only Paul Glewwe, et a. (2008 and Victor Lavy (2009 find
evidence suggestive of teachersinduang highe levels of effort (as oppo®d to re-distributing
effort), butthese were based on self-reported results. Further, Paul Glewwe, et a. (2008)find
thegansin student achievement resulting from theincentives did not persist beyondthe
incentive year, suggesting any ganswere short-term or pehgosthe produd of re-distributng
effort rather than increasing effort overall. 1n short, the evidence on exactly how indvidud
teachers respondto incentives is not definitive, and whether these responses result in changesin
student outcomes in the American education context is an unanswered question.

This pgoe contributes to these literatures in several ways. First, | propos a more readily

testable career conarnsmodd and apply it to an education setting. This pgper contributes to the
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small literature of empirical evidence suppoting the career concernsmodd, and is thefirst
empirical pgpe applied outside of abusness setting. Further, this pgoer doauments how teacher
effort levels change (within ateacher) in response to changesin career conaernsincentives, in
addition to addressing theimpact on student achievement. Thisisthefirst pgoe to dothisin an
American education setting. Findly, | present evidence suggestive of teachers shirking when
thar career concernsincentives collapse, and link this shirking to negaive student outcomes. To
my knowledge only onepaper has shown empirical evidence of shirking behavior among
teachers (Steve Bradley, et a., 2007); this pgper confirms thos findingsand further estimates
how shirking impacts student achievement.

II1. A Generalized Model of Career Concerns

Theteache labor market is an idedl case for the application of the career concerns modd
in some respects: a teacher@ ultimate produdivity is dependent onteacher qudity that varies
congderably across theworkforce, effort levels tha are difficult to monitor, and randominpus.
Also, outcomes are quantifiable to some extent and can beisolated to individud teachers (i.e. no
reliance onteam produdivity). Additiondly, withtheavailable daal can observe teachers
throughoutthar careers, greatly enhancng my ability to detect changes within ateache over
time.

In onecritical aspect, though theteacher labor market is notwell suited to this modd:
teachersOmondary compensation isinsenstive to changesin performance and thusprindpds or
the market cannotreadily manipulate teachersQcompensation to reflect their expected output
(Allan Odden et al., 2001) In spite of thisinability to reward teachers with different levels of
mondary pay, research has shown teachers with highe seniority and credentials tend to sort both

across and within schools to students with highe tests scores and highe measures of sodo-
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economc status (e.g. Eric A. Hanudhek et d., 2004). While seniority and credentials do not
guaantee qudity teaching, this sorting tendency suggests higha-performing teachers may be
rewarded throughnon-mondary meanswhere the standad salary schedule cannotdistinguish
between teachers on expectationsof ability. For this application, | take prindpasOebility to
compensate teachers throughnon-mondary meansas a given, and it isthis nonmondary
compensation tha differentiates teachers according to expected outcomes.® As such, precisely
because teachersOreputationsare rewarded through nonmoneary means deviationsfromthe
single sdlary schedule are not guaranteed, but are implied rewards (or punishments, as thecase
may be) to past performance. Thus in thepresent application | interpret QvagesOas the sum of
monedary and norrmonedary compensation to teachers,

| propo% a generalization of Bengt Holmstrsm's (1982)basic career concerns modd,
adjuging two of the assumptionsto match plaudble scenariosin my applicationto theteacher
labor market. Specifically, Holmstrm@ modd assumes the labor market, thefirm, and the
manager all share the same bdiefs of amanager® ability; second, theorigind modd is
unrestricted in thefirm@ ability to compensate managers for demondrated paformance. These
assertionsare not readily applicable to areal-world setting: employees and firms know more
aboutthear employees than thelabor market is expected to (dueto the cogliness of disseminating
this information across the market) (Michael Waldman, 1984) moreover, afirm® unrestricted
ability to compensate managers neglects the budgé-driven reality of moden organizations The
genagdization| present here explicitly modds these informationd and budgéary condraints, and

as aresult predicts additiond testable hypoheses not present in theorigind modd. Aswill

% In Section V below, | address the notion of teacher working conditions responding to past performance in greater
detail, | present evidence from my data that supports this assertion, and discuss the application of the career
concerns model to the teacher labor market generally.
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become clear, Holmstrsm@ origind modéd is alimiting case of thegeneralized modd | present
here.

First, | present Holmstrsm@ origind modd applied to theteacher case, then develop the
genedized framework. Thecharacterstheorigind modd portrays are thelabor market, the
hiring firm, and the manager; theandogousentities for my discussion here are thelabor market,
theschool, and theteacher. HolmstrSm proceeds assuming outputis determined throughthe
following produdionfundion:

1) i ="+e+#4

Outputat timet is dependent on a teacher@ time-invariant ability (/), theeffort expended in the
time peiod (e, whereg ” [0,! ]), and arandomerror with mean zero and precisionh,. Ability
isassumed unknown to all parties, butits distribution is known, with mean my and precision (the
inverse of thevariance) given by h;.

Teachers are risk neutral, with a shared utility fundion given by:*

2) Uca)=Y B 1w -g@)
where g(e) denotes theinareasing disutility of effort. Thecompditive labor market offersa

wage reflecting the expected output of theteacher, conditiond on past peformance:®

3) w,(y ) = Ely, [y 1= E#ly"1+e(y")

* The assumption of risk neutrality is Holmstr§m@, but is likely violated in the present application to the public
teacher labor market. Allowing for teachers to have risk-averse utility functions does change the resulting optimal
effort pathN it induces higher levels of effort from teachers. Because all teachersCdecisions are all affected in the
same way, however, changing the form of the utility function has no substantive effect on the predictions of the
model. Thus, the assumption of risk neutrality imposes no loss of generality and is employed here for convenience.
® | wish to remind the reader that in the present application to the teacher labor market, wage differences off of the
pre-determined salary schedule are non-monetary benefits. | interpret QvagesOhere as the sum of monetary and
non-monetary compensation.

10
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here y** represents the history of oberved outputs (y1, y»,E yi) to time t-1. Effort is determined in
equilibrium simultaneoudy by maximizing thefirst equaion, given the compeitive wagerate
detailed in the second.

Even thoughthe market may notdirectly observe theteacher@ effort, it can be deduced
given theoptimizationrule above Thus observing output provides information to the market
abouta manager® ability throughtherelationship y, " € (y"'") =#+%. Thisinformationis
implemented into the market@ assessment of the teacher( ability, where the pogerior

distributionsof /, conditiond ony' are estimated throughthefollowing means and precisions

_hm, +h.(y, #e) _ hym, + h"$ j=1(y/' t#e))

4 )
@ e I+ h. I+ th.

h, =h +h =h +th
Because this poderior mean isthe market@ best estimate of amanager® ability, it is
incorporated into thewagerule. Teachers now have a meansto compute their expected future

wages:

. h TR
© Efw, Iy =0 05 (mve,” 6y )€ (v

Animportant condugonimplied in this equaionis tha the greatest changes in wage over time
are mog likely early in ateacher® career (when the precision of ateacher@ ability is small, and
thevariance of paformance large). Note also that current effort (as a component of current
output) can influence the market assessment of ability only if it deviates from the equilibrium
effort level. Maximizing this fundionwith respect to e over al future wages deermines the

equilibrium path of effort over time by equaing it to the margind disutility of effort.
%

j#t h 1 *
(6) &"‘#ﬁ=g(et)
j=t t

11
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Thus all teachers choos to putintheoptimizing level of effort in every period, not
deviating fromthe equilibrium path. Additiond effort beyondtha pointistoo codly (the
margind impact onwagesisless than the margind disutility assoaated with the additiond
effort), while effort be ow the equilibrium biases the market@ learning process agang the
teacher. Also, note effort declines with time (thefraction of the precision terms conveages to
zero) asthe market developsa better estimate of ability.

Asymmetric Information

| propo to re-specify this modd in two distinct ways. First, | propo% output (yi), as
defined above is observed by theteacher and her schoolonly.  The market observes partid
information on output(z), and its deviationfrom real outputisrandom

V= re A
2 =" e A+,

(X0
In this framework, y; is a sufficient statistic for z, and because informationlossis random the
teacher has noincentive to try influendng z indgoendent of y:. Thus the precision assodated
with z is given by h(,» Where h.9" h,with equdity holding only inthecase wherez = v (i.e.
Var($) = 0). Themog important difference dueto thisinformationd barrier between the school

and the labor market istha the market and school now maintain separate estimates of a given

teacher® ability, where the means and precisionsof the poderior distributonsare

_ml e _hmrhS 0 #e)

(“a .,
hi + h. h, + th.
h’,=h”+h =h +th,
and
mea-m * 0 t .
(4d) o Oz 5€) _hm e 96 (2 96)
+1

htm + h(”+;f:t) h:l + th(”+;f:t)

12
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h™ =h"+h

t+1

ey = Dy e
for theschool and market, respectively. Note both the school and the market share the same
origind estimate of the distribution of ability (hence the supescripts at t=1 are omitted above),
but these estimates differ with time as different information isincorporated into each. Also,
because a school only observes y; when employing ateacher, and observes z jus as the market
does othewise, any subquent school (notated with the supeascript sp) will use both thedirectly
obsrved y; and the generally known z (for thoe periodsprior to theprincdipd @ direct
supeavision, when y; was not observed) in assessing a teacher@ ability:
hme + ho(y, #e)  hM+hes 00" 7 #e)+h% (v, #e)

he + h. h +(s#Dh..4 +(t#9h

(40 m =
hii=hP+h =h +(s-Dh,,,, +(t-9h,
Note tha a subsequent school will weightthedirectly observed performance more heavily than
past performance tha was notdirectly supevised, because h(.» " h,as asserted above Also,
note a clear asymmetry in theinformation each has access to: a school who has directly observed
ateacher@ performance for her whole career istheuppe boundof precision on estimating
teacher ability, while the market is alower boundby virtue of incorporating nasy information
only. A subsequent schoolincorporates both puldic and private information, thusthe precision
of its estimate will fall somewhere between the uppe and lower bounds

h!"™ R’ " h"

t

7
% forallr=12,.#

Equdity holdson both relationd signsat outset of ateacher@ career, butdoes notbind

afterwards (so longasthevar($;) > 0). Theprecision of the subsequent schoolis equd to the

13
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market@ precision when the school has not privately observed any output however, after even a
single observation of output, theinequdity nolonger bindsin that case.

Because each school has her own private estimate of a teacher(3 effectiveness, the
expected wagefor teache's hinges on thetenure of theteacher-school relationship throughthe

precisionterm in thedenomnator:
~4 " h n * " * i
59 Elw, Iy =0+ 208 (m+e,” 6y ) +el (v
t t

Equation (50 presents the expected wagein the case of aprindpad who has observed thefull
history of y.. In cases where the subsequent school pays an expected wage usng aless complete
history of y;, tha school® precision subditutes theorigind hiring school@ in the denominator
presented above(ie. h¥ rather than hP).

Importantly, ateache optimally choosng he effort level over time, given these expected

wages will arrive at different levels depending on her length of time at tha specific school:

% ) h i
& n j#r 108 — g'(e;. |tenur€,yj#1)

h”
- Jj=t J
(6@ % h
o oy #1
& ]#th_fp_g(ej |tenurelyj#l)yj#zl"'ys'Zs )
j=t J

Thefirst optimal pah isfor working with the same school throughoutone career; the secondis
based on working with a subsquent school (where the subsequent prindpa beginsdirect
obsrvationat timet=s). Since 4,” " h” (equdity in the case of noinformation loss between the
school and market), ateacher working at a subsequent school will putin highe levels of effort at
each point in time, compared to the teacher who has worked at the same schoolfor theduration.
Thefirst equilibrium effort path is thelower boundof effort, given ateache@timein the

profession, the second path represents an uppe boundwhen the precision of the subsequent

14
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school equdsthe precision of themarket (ie. before the subsequent school has directly observed
any output).

Note tha every agent@® optimal effort level isfully determined, given her timein the
profession and her tenure at her current school. As aresult, even thoughthe teacher® precision
of her own ability will always be greater than or equd to her school(, this does not changeher
equilibrium effort (theteacher® estimate of her own ability does notenter the equilibrium effort
fundiong. Thus even in an extreme case where ateache knew her own ability with pefect
clarity, because her pay is dependent on her school® valuation of her ability and indegpendent of
her own knowledge the equilibrium pah remainsthe same.

Limited Compensation

The secondvariation| propose to Holmstrsm@ origind modd is thefirm@ ability to
compensate a manager (or in the present application, the school® ability to compensate a
teacher). Holmstrsm@ framework does not limit this compensation, but sets it equd to expected
produdivity; however, such aframework makes the modd less applicable to real-world settings
paticularly in the present application to teachers where working conditionsbetween schools

vary consderably (Eric A. Hanushek, et a., 2004).

| propo% theadternaive wage-setting rule:

(36 w, (tenurey") = E[y, |tenurey" "] = E[#|tenurey' '] + g (tenurey"™)
subject tow, $ 9

Thisis essentially the same compdtitive wage-setting rule (now conditioning on both timein

profession and tenure at school to determine expected produdivity). Thesubdantive changeis

the addition of the wage condraint, where any teacher3 expected wages may not exceed the

individud school@ ability to pay (98), which is known to al paties and determined exogenously

15
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to themodd.® This extenson does notdistort thefundamental outcomes of the origind modd N
HolmstrSm@ modéd can still be obtained in the special case where 98=1 .

This extendon to themodd notonly enhances its gpplicability to real-world scenarios but
also introduces a necessary exogenoussource of variation indudng teachersto trander between
schools. Aslaid outhere, an arbitrage oppotunity exists for ateache whose market-estimated
ability issignificantly highe than her own estimate of ability. If thisweretheonly reasonto
trander, then any teacher attempting to move would send an implicit signd of her lower qudity,
thusunraveling the market (George A. Akerlof, 1970). Exogenoudy determined limitson
schoolsCability to compensate teachers ensures teachers from both endsof the ability distribution
will have incentives to trander schools; thus seeking to trander does not provide any new
information to the market.

Sunmary

Themodd as proposd extendsHolmstrsm@ mode! in two ways: first, | propose
asymmetric information between theteacher, prindpd, and the market; second,| propose
prindpds are exogenougy condrained in thar ability to compensate teachers. Asilludrated,
HolmstrSm@ origind modd can beobtained as a limiting case of themodd deived here. Asa
result, the hypotheses of Holmstrm@ modd are unchanged: optimal effort generally decreases
with time as the market learnsmore of ateacher@ ability and optimal effort increases with the
noisiness of the market@ (or school®) learning process.

My enhanced modd also provides other refutable hypoheses not present in Holmstrsm@

origind modd. Importantly, effort additiondly decreases as tenure at a given school increases

® Here, | model the school@ ability to pay asawage ceiling for each individual teacher. In reality, individual wages
may not be subject to individual ceilings; rather, were an institutional budget restricting wages, the restriction may
restrict total compensation to all teachers in the organization rather than limit compensation to individual teachers.
Ultimately, how the school applies the restriction has no effect on the teacher@® behavior in this model; aslong as a
teacher may only be compensated up to an exogenous limit, the outcome in the model will till be the same.

16
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(al else condant); thus newly tranderred teachers should exhibit highe levels of effort over
other teachers at the same school ceteris paribus A corollary to this hypohesisistha a discrete
jump in effort (within ateacher) is predicted when ateacher moves from oneschool to another.
Additiondly, this modé rests on ateacher@ concernsabouther future career pahN if ateacher@
career comes to a premature end, these incentives can collapse. A similar Situaion may arise
when ateacher decides to end tenure at aspecific school. In this case, where future wages are no
longe dependent on current effort inputs, teachers are predicted to shirk relative to othe
teachers and relative to thar own past behavior. | investigae this assertionin thedaa.

Empirical observation of these predicted behaviord changes does not ddfinitively suppot
the career concernsmodd; rather, teachersOabsence behavior may beendogaousy related to
thar expeience andtenure levels. | propo% an aternaive strategy to exogenousy identify
responses to career concernsincentives: changesin the school® administration. An important
nuance tha | address further in Section V111 istha these predicted changesin effort levels are
not dueto teachersCtenure at the school specifically, but rather tenure with aprindpd; thus an
exogenouschangein prindpd (sepaate from the school) should cause an increase in optimal
teache effort anongall teachers at the school generally. Thistest provides an important
exogenouscheck on the modd @ predictions
IV. Dataand Methodology

For thisandysis, | utilize an administrative dataset tha covers theuniverse of teachesin
the North CarolinaDepatment of Public Ingruction (NCDPI) spanning 13 school years, from
19941995through2006:2007. Thisdatais collected and maintained by the North Carolina
Education Research Data Center (NCERDC), hougd at Duke University@ Center for Child and

Family Policy.
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This dataset indudes information on al teachersin the public school system, induding
deails such as class assignment, experience level, credentials, licensure status, salary,
demographic characteristics, and other backgroundvariables. Because my study primarily deals
with changesin teachersObehavior in response to incentives, | restrict the sample to full-time
teachersfor whom| can observe at least three years of observations A uniquefeature of this
dataset is my ability to observe the same teachersin different schools as they progress through
thar careers, and identifying these moves within the school system will be key to identifying any
behaviors dueto career concerns Also, | can use administrative personné files to deermine
when schools changeprindpds, which will provide an aternative methodto test the generaized
modd@ predictionsthroughexogenousvariation.

Importantly, a supplemental daafile onteacher absenteeism, indicating both the pay
period, type and length (in hdf-day increments) for each teacher absence, can be merged with
thedaa and will serve as a proxy measure of teacher effort for this study. To my knowedge
only onepape (Charles T. Clotfelter, et a., 2007 has specifically addressed teacher absencesin
North Carolinausng this same dataset. | adopttheir methodobgy in classifying al recorded
teacher absences as oneof four types: sick leave, persond leave, administrative leave, or
vacation.”

Administrative leave is generally determined by the school or district, andis therefore
outside of the teachersQdecision on expending effort in the classroom Vacationtimeis accrued
according to ateacher@level of seniority in the school system and accumulated to ateacher

inddinitely (i.e. unused vacation time rolls over into the next contract year), butvacation time

" Charles T. Clotfelter, et al. (2007) document the classification method for the NCERDC data in considerable detail,
and | apply this method here. The original data has 28 unique absence code types used for payroll purposes,
indicating the appropriate budget to which each day of leave isto be charged. The unique codes are mapped into
four general absence categories. | refer the reader to their work for more detail.
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mug be approved with the prindpd well in advance of actudly utilizingit; hence, the
interruption to student learningin these cases shoud beminimal. Neither administrative leave
norvacation are used in thisandysis.

For the paper, | focuson thetwo types of absences that are discretionary for teachersN
sick and persond leave. Teachers accumulate oneday of sick leave pe month, and teachers may
accumulate unusd sick leave inddinitely; thus experienced teachers may cash in extended
periodsof sick leave withoutany derimental effect onthar pay. However, uangsick leave
carries acog: any unuged leave at thetime of ateacher® retirement can be converted to
additiond monthsof service, increasing ateacher® penson bendfit.® Persond leaveis any other
day of voluntary leave beyondthethree categorieslisted above and entails a dedudionin salary
asaresult of its useN either adedudion of $500r afull day® pay. Generaly, teachers do not
use persond leave until theyQre expended their allotted sick leaveN the median teacher in the
daatakes no persond leave at al.

Both of these types of leave are truly discretionay to teachersN they can be cashed in
withoutprior approvd and with little natice. Note, however, mos schools have policiesin place
tha would prevent leave from bang abused, such as requirements for adoaor@ note on the third
sick day, etc. Also, when ateacher callsin sick, the duty of finding an acceptable subditute falls
to the school; thus the mog meaningful cog of taking leave istheinability to somehow useitin
thefuture (except in the case of pesond leave, where pay isaso deduded). For this study,in
which | attempt to explain variation in absences with career coneernsincentives, | assume

teachers who have high career concernsincentives face arelatively highe cos of taking aday of

8 Annual pension benefits in North Carolina are calculated using the following formula: (average salary of four
highest paid years) x 0.0182 x (creditable service in years). Unused sick leave can be credited towards a teacher@
length of creditable service (20 days of sick leave = 1 month of service), increasing the benefit. Unused sick leave,
however, cannot be used to meet retirement eligibility requirements ahead of time. Additional information on the
North Carolina pension system is available online at http://www.nctreasurer.com/dsthome/RetirementSystems.
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leave than ateacher with low incentives, all else equd, reflecting the oppatunity coss
assodated with thedecisionto use leave.

In Table 1, | report descriptive statistics for therestricted sample of teachersthat | will be
utilizing for this study. Column 1 reports the measures amongthefull sasmple | will beudng
(which by condruct indudes a minimum of three observationsper teacher), and Column 2
reports these same measures for teachers observed in 2004 only (only oneobervation per
teacher). Becauseindugonin this sampleiscondtiond onaminimum of three years of valid
observations this sample is not representative of thelabor market as a whole, butis conditiond
on staying in theprofession for aminimum of three years. Asshown inthetables, theteachers
in thedata are predomnantly white, female, and have over 10 years of teaching experience.

Thetable also reports over 9 absence days for each teacher per year, onaverage This
number is dighty mideading, however, as thedistribution of teacher absences is strongly
skewed; the median of theentire dataset is 7 days of absence. In Figure 1, | show the estimated
kernd dengties of thedistribution of absencesin thedaa, by absencetype Ascan beseenin
thedaa, thelargest share of combined absences comes from sick leave, and only a small amount
comes from persond leave.® Also, while the computed variance of the combined distribution is
ove 9, thebulk of absencesfall in asmall range the middle 50 percent of thedistributionis
contained between 4 and 11.5 days.

In the scopeof this study, | also wish to assess whether these implicit incentives affect
student learning in classrooms. To dothis, | utilize a subset of teachersin thedaaset, those
teaching grades 4 through5, with whom| can link their studentsGoutcomes on end-of-grade

tests. These end-of-gradetests are standadized tests in math and reading, as mandaed by the

° Negative absence values are observed in the data, as some schools have policies of buying back leave from
teachers, but these account for less than 100 teacher-year observationsin the full data sample.
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North CarolinaStandad Course of Study. Thevertical aignment design of these criterion-
referenced tests ensure each margind point on thetest score represents a congant level of
student learning across all grades.™® For convenience in estimating effects across multiple years
of data, | standadize test scores to have amean of zero and unit variance in thethird grade (the
earliest year of obervation); this same standadizationis applied to all subsequent test scores as
students progress throughgrades. Thetest data aso indudebackgroundinformationon
students, induding race and ethnicity, gende, paental education, learning disabilities, and
eigibility for thefree or reduced-price lund (the best available indicator of houshold povety).

| cannotlink students to teachers directly; rather, the data doauments the exam proctor for
each student. In elementary grades, the exam proctor is generally the student® teacher as well,
butthis cannotbevalidaed externdly. To avoid mistakenly linking students to a nonteacher
proctor, | paform a series of checks to ensure that the available information from personné files
onagiven proctor is consstent with that proctor being theregular teacher for tha particular class
of students. For ingance, only proctors that are na teaching honoss or specia education classes,
teaching the same gradelevel of students whose exams they proctored for, and teaching self-
contained classroonms are indudeal in theandysis. Also, | restrict theclass size to those with 10-
29 students to reflect standad elementary classes, thelower limit of 10 studentsisfor reasonable
inference of teacher effectiveness, and the uppe limit of 29is themaximum regular class size
for elementary gradesin North Carolina By applying these restrictions | isolate thedaain
which | am highly confident of representing true student-teacher linkages in themos common

classroomsettings

19 For further documentation on the competencies tested, please see the Standard Course of Study, available online
at http://www .dpi.state.nc.us/curriculum/ncscos. Additiona information on the end-of-grade tests North Carolina
uses to measure student learning can be found at http://www.dpi.state.nc.us/accountability/testing/eog/.
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In Pand B of Table 1, | compare therestricted sample | use here agang the unrestricted
data from the universe of 4™ and 5" gradersin the NCERDC data. As shown, studentsin my
sample are dightly more likely to bewhite, arelesslikely to beédligible for thefree-lunch
program, and have highe percentages of parents with a college eduction. They aso score
highe on standadized tests; thus while this sample is not arandomsample of the popuktion of
4" and 5" grade students, it is the sample of which | am mog confident that | can link students to
teachers.

With this daa, | proceed to test for evidence suppoting the predictionsof the generaized
career concernsmodd. | primarily focusonwhether discretionay teacher absences (the sum of
persond and sick leave daysin ayear) respondto career conaernsincentives as the modd
predicts. Thebasic modd estimates thefollowing equéion:

(11) Absencgs=",+ X", +CC ", +# + &,

t
Here, | use avector of teacher characteristics (Xi), a vector of variables on career
concernsincentives (CCi;), and a year fixed effect (&) to explain thevariation in the number of
days ateacher is absent in agiven year. Thevector of teacher characteristicsindudes ateachea®
race, genda, credential, age, fertility, retirement eigibility, and other explanaory variables.'*
Thecareer concernsvariables are thoe indicating a teacher® experience level and tenure at a

specific school. Alternatively, indead of entering experience and tenure into the modd directly,

some modds indudeindicator variables on theyear of experience and tenure, which allows for

1 Age and fertility have been shown to be significant predictors of absence behavior (Charles T. Clotfelter, et al.,
2007). Unfortunately, age is not directly observed in the NCERDC dataset, and | impute this internally by assuming
ateacher is 23 at the time of college graduation, which is observed. The fertility variable represents the birth rate
per thousand women conditional on age only, extracted from the 2008 Statistical Abstract of the United States,
Table 88. The 2000 birth rate was applied to observations prior to 2003, the 2006 birth rate was applied to teachers
from 2003 and on. Thisimputed age variable and the observed experience values, were used to create variables on
retirement and early-retirement eligibility. Because these four variables (age, fertility, retirement eligible, and early-
retirement eligible) were imputed, | also fit models that excluded these variables and the significance of the
estimates were generally unchanged for other variables (see Appendix for more details); thus, the tables presented
throughout the paper include these imputed measures.
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nonlinearities in the estimates of career concernsover time. Theyear fixed effect captures any
systemic changes in absence behavior over time (i.e. changesto collective barganing
arrangements or administrative practices).

Themodd in Equaion (11) ignares the pand structure of the data and pools estimates
across all observations Straightforward estimation on this pooled daa could patentially bias our
estimates, however, as a teacher@ tenure at a specific school may be correlated with the absence

policy at theschool.*?

Also, this approach fails to accountfor previoudy observed behavior
within teachers. To counr this, | also estimate the modds usng afixed effects specification for
schools and teacher's, respectively:

(12) Absences,, =a+ X, B, +CC, B, +0 , +¢,

(13) Absencgs=",+ X #+CC #,+8$ +%

These modds are identical to Equdion (11) with the exception of theschoolyear (')
and teacher ((;) fixed effectsin Equaions(12) and (13) respectively. Andyzing teacher
behavior within schoolsis critical: several studies show teacher absence policies vary
congderably from school to school, leading to a consderable level of variationin observed
absences across schools (Steve Bradley, et a., 2007, Raegen T. Miller, et d., 2007) Failingto

estimate within-school changes in behavior could compoundrespongss to career concernswith a

shared propengty for absenteeism. If high or low-absenteeism schools were correlated with

12 A debate has ensued in the literature on returns to experience concerning the bias in estimates on the return to
tenure (or job seniority) separate from aworker@ experience levels (see Joseph G. Altonji and Nicolas Williams,
2005) for aconcise review of the relevant bias and literature). Using an approach like the OL S specification in
Equation 11 has been shown in that literature to bias tenure estimates due to unobserved heterogeneity across
individuals, firms, and job difficulties. Though my dependent variable captures absences instead of wages, the bias
problem may still apply. My strategy of employing teacher and school-year fixed effects should effectively control
for the first two sources of heterogeneity. | cannot directly address heterogeneity in job difficulties with my data,
but because | apply thisto public school teachersin asingle state, | presume the variance of job difficulty in my
application is considerably smaller than other studies in that literature (which use population surveys across multiple
industries and states), if not zero. | thus cannot assert the resulting estimates in this study are causal, but any
remaining biasis likely very small.
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indicators for variouscareer concerns pooled least squares estimates would be biased; thus |
pursue an identification strategy robug to this school-level variation. Moreover, my andysis of
career concernsisrelevant to thelevel at which it aters teachersCbehavior, and andyzing the
career concernsmodd with teacher fixed effects allows me to identify changesin behavior
within teachersin respon to these incentives.

For some sectionsof the pgper, | andyze changes in student learning coinading with the
career conernsmodd. Inthese sections | estimate a basic value-added modd of student
achievement with thefollowing equéion:

(14) SA

="+X, #+X H#,+CC, #,+5A #,+$+%

i, j,sit Jhistory

Thismodd explainsvariationin current student achievement in a given subject (SA;sy),
as alinear fundion of avector of student characteristics (X;;), a vector of observable
characteristics and career concernsvariables fromtheteacher (X, CCi;), a vector of thefull
history of test scores in both subjects (SA| hisory), and afixed year effect (&). Note thej subscript
aboveindicatesindividud students, i representsindividud teachers, and srepresents subjects. As
in the case of andyzing absence behavior above | will also estimate this modd with schoolyear
and teacher fixed effects (separately) to anayze the within-teacher and within-school changes
that result from these career concernsincentives.

Additiondly, as a corollary ingpection into teachersOsorting on expected ability, | employ
thefollowing modé to produce an estimate of teachersOvalue-added inputinto student

achievement:*®

(15) SAJ,st =" it + Xj,t#l + SA,history#Z + $t +9%,

[ i7j,st

13| estimate these value-added inputs for teachersin 5" grade only, to remove as much bias from the estimates as
possible through the inclusion of two yearsChistory of prior test scores.
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This approach subdgitutes the vector of teacher characteristics and the career concernsvariables
into asingle teacher-specific intercept. | estimate this intercept usng arolling windowon two
years of classroom peaformance; thusa teacher( estimated intercept is not condant over time.
This value-added approach is common in the education literature; and modds usng thefull
history of past student learning, as| do here, showtheleast propengty for bias compared to other
aternaive value-added specifications(Jesse Rothstein, 2008)'* Beginningin the next section, |
discuss the application of the career concernsmodel to theteacher labor market.
V. Career Concerns, Turnover, and Public Teachers

Thecareer conernsmodd is nottheoretically constrained to applicationsin private
indugry; however, previousstudies of career concernsbehavior have aimog exclusvely been
applied in tha setting. Theonly pgoer | know of tha applies the career coneernsmodd to anon
busness setting is Mathias Dewatripont, et a. (199b), where the authors discuss theoretical
implicationson organizationd missionswithin government departments; no empirical work has
applied this modd outsde of abusness setting. Additiondly, theinflexibility of thesingle
salary schedule, ubiquitousin public schools, violates a primary assumption of themoddN that
of teachers being compensated according to expected ability. These reasonscompd meto
provide some evidence to suppot the application of this modd here.

Asdescribed above theteacher labor market is an ideal setting for the application of this
modd. Themodd assumes outputis afundion of effort, ability, and randominpus, noneof
which are fully observable. Education research suppots theimportance of teacher qudity

(Steven G. Rivkin, et a., 2005 Jonah E. Rockoff, 2004) and shows tha thevariance in qudity

1My use of these value-added estimates in this study is very limited, so | omit discussion of potential biases,
alternative models, and other important issues in the estimation of these measures. Please see (Daniel F. McCaffrey
et al., 2004) for adetailed discussion of various models employed in the literature and the issues surrounding this
method.
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islargdy unob®rvable (Daniel Aaronson, et a., 2007). My proxy of teacher effort,
discretionay absences, shows a significant correlation with student outcomes (Raegen T. Miller,
et a., 2007) buttrueeffort cannotbe observed, consgstent with the modd & assumptions
Additiondly, teacher inputs are only oneof several componentsin theeduction produdion
fundion (Eric A. Hanushek, 1986. Findly, themodd@ premise is founde on non-contractible
output, aprominent feature of education. In summary, theprimary assumptionsof themodd are
fully met in theteacher labor market.

Theuniquefeature of the generalized career concernsmodd presented here relates to my
ability to observe teachers as they move between schools over the course of ther careers. My
modd predicts tenure with a school, like experience in thelabor market, has an impact on
teachersQcareer concerns In Pand A of Table 2, | present a sngpshot of thelength of tenure, by
type for all teachersin 2004 (the same teachers described in Pand A of Table 1). | identify
teacher tenure separately, depending onwhere teachers tranderred from: another school within
thedistrict (Iabded GchoolQ, another district within the state school system (@istrict(, or
outside of theNC Public School system (tate(). The data shows many teachers alongthefull
rangeof tenure in each type which provides the variation necessary to identify thetenure effect
sepaately from experience.

To get apicture of thefrequency of tranders observed in thedaa, | can identify which of
these teachers will be moving at the end of 2004 those moving in 2005 and those not moving
eithe of theseyears. | present these tabulationsin Pand B of Table 2 (the column labds now
indicate the next teaching assgnment for thos leaving). Within-state tranders (both school and
district trangers) are commonN approximately 9 percent of these teachers made oneof these

movesin 2004. In total, nearly 17 percent of the observed teachersin 2004will make some kind
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of trangtion, whether it beleaving the school, district, state, or goingonleave. Thelevel of
turnove amongteachers demondrated in this sngpshotis similar to that observed in othe years
of thedaaalso. This ability to observe teachersCeareers start and stop over time across multiple
worksites is quite unique and suits the application of this career coneernsmodd to public school
teachers.

Themod problematic feature of the current application, however, isthesingle salary
schedule, which predetermines a teacher@ wage, inhibiting the modd & assumption of
compensating teachers according to expected produdtivity. In Section il above | take the ability
of prindpds and schools to compensate throughnon-pecuniary meansoff of the salary schedule
asagiven, an assumption onwhich | intendto provide some suppot. Severa studies have
suppoted the mobility of teachers sorting between and within schools on observable
characteristics. Foringance, Eric A. Hanushek, et al. (2004)find teachersOcareer pathson
averagelead to schools with highe test scores and lower levels of povety and minority students,
causng experienced teachers to be dispropottionaely concentrated in those schools.*® Further,
even within schools, studies have shown clear paternsof nonrandomsorting among students,
showing within-school differences in classroom compostionsand teaching assignments when
compaing across teacher credentials, experience levels, and race (Chales T. Clotfelter et d.,
2005, Daniel Player, 2006)*® Othe studies have also shown teachers certified throughthe

Nationd Board of Professiond Teaching Standards are also dispropottionaely sorted across and

15 Benjamin Scafidi et al. (2007) present evidence suggesting teachersGsorting preferences are driven primarily by
preferences for the racial composition of the student body, rather than the level of poverty or test scores

18 \While the evidence of sorting within schools is strong, another study shows not all schools are sorted this way
(Charles T. Clotfelter et al., 2006). Even if schools do not sort classrooms as a method of teacher compensation, this
does not prevent them from rewarding teachers through other means unobservable to the analyst such as additional
prep time, differential pay for extra-curricular activities, etc.
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within schools as aresult of obtaining the certification (Dan Goldhaber et a., 2007,Dan
Goldhaer and Michael Hansen, 2007)

While seniority, degrees, or credentials do not guaantee a teacher@ ability, these are
commonly perceived as signds of teacher qudity; thus sorting onthese observable variablesis
relevant to the career concernsmodd, thoughnot exactly the compensation mechanism the
moded requires. Perhgpsamore convindng evidence of sorting as prescribed by the career
concernsmodd istha demongrated on past performance measures themselves. InTable 3, |
present trangtion matrices tha illugrate thedistribution of teacher qudity across schools for
tranderring teachers. For those teachers observed beginning to teach in a new school after
making some kind of trander within North Carolina Public Schools (changing either schools or
districts), | rank relevant characteristics of ther prior school and new schoolinto quintiles. For
past performance measures, | take teachersQestimates of value-added effectiveness in math (from
Equdion 15) based on thetwo years of teaching just prior to tranderring, and rank them into
quintiles.*” Both schools and teachers are ranked within the year of observation, and then
aggregaed across al years. | andyze thedistribution of teachers usng the percentage of
minority students in a school (thetop two tables) and usng prior-year math scores (the bottom
two tables). Thetables ontheleft show thedistribution of teacher qudity across schoolsin the
year prior to tranderring (note, the peformance estimates are based on thefind two years prior
to moving). Thetables ontheright show the distribution of teachers across schoolsin theyear

immediately after thetrander takes place. To be specific, theonly thing changing in these tables

7 Note, because | only use value-added estimates on 5" grade teachers, and | only isolate transferring teachers
observed for two years previously, my sample sizefor this analysisisonly asmall fraction of the teacher population.
The results of thisinvestigation, however, are illuminating in spite of the small sample. Also, because quintile
rankings for the school characteristics are based on all transferring teachers within each year (not just those for
whom performance is estimated), the numbers of teachersin each quintile are not uniform.
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istheranking of prior schools versusnew schoolsN the past performance rankingsand the
sample of teachers are condant across comparisons

Below each table, | also report the correlation on school rankingsagang rankingsof past
teache peformance as well as theresults of a chi-squaed test on the null hypotesis of random
sorting across schools. Ingpecting thedistribution of teachers prior to exiting (the tables onthe
left), in both the percentage of minority students and prior-year math scores, these tests fail to
rgject thenull of randomsorting. In fact, the distribution of teachers unde the percentage of
minority students appears marginaly postiveN schools with high levels of minarity students
may have dighty more high-performing teachers than expected. Moving nowto thetables on
thedistribution of teachers after tranderring (thetables ontherighti), thisrelationship is reversed
in the case of theminority student popuktionN now teacher qudity is sorted negatively across
schools (thisis significant at the10%level). In the case of prior-year math scores, teachers after
tranderring are distributed across schools postively in relationto prior-year test scores. In both
cases, the sorting across schools, given past value-addad performance, is congstent with prior
evidence of sorting onreadily observable teacher traits. | replicated thisinvestigaion usngthe
percentage of students eligible for free and reduced-price lunch and prior-year reading scores,
and foundquditatively similar results (see the Appendix for details).
VI. Changesin Teacher Absence Behavior

Thegeneraized career concern modd predicts effort responses on two different levels.
First, effort decreases with experience generally, asthe market learnsateache@type Second
effort decreases as tenure with a particular employer lengthensbecause direct supeavisionreveals
better information of a teacher@ ability. Whilethefirst effect is shared across the entire cohott

of teachers entering thelabor market smultaneoudy, the secondis separable and may show up at
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any point in ateacher® career, discretely increasing teachersOeffort levels. | look for suppoting
evidence primarily usng variables indicating teachersOexperience levels and tenure with an
employer.

Before induding these career conaernsvariables in themodd, | first wish to report the
significance of theinduded control variables. | find gende, age, andfertility are all significant
predictors of absence behavior. Other control variables induderace and ethnicity variables,
credentials, and college selectivity, which were conddeably less profoundin magnitudeand
significance. These results are congstent with other published pgoers on the determinants of
teache absence (eg. Charles T. Clotfelter, et a., 2007). Further doaumentation of these
suppoting regressionsis detailed in the Appendix.

Next | moveto Equéion (11)in which | predict absence behavior with career concerns
variables. | first indudeexperience and tenure variables directly in theequaion (alongwith
squaed and cubeal terms for any patential non-linear relationship). In Pand A of Table4, |
present the results of this specification. In column 1, | omit all othe controlling variables,
column 2 indudes teacher-level controls, column 3 addson schoolyear fixed effects, and
column 4 subgitutes teacher fixed effects in place of the schoollevel effect. Congstent with the
modd@ predictions all specificationspredict increasing absences in response to aoneyear
changein tenure or experience. As predicted in the modd, the coefficients on both experience
and tenure are postive and significant. Keep in mind the dependent variable here isthenumber
of discretionay teacher absences, where | interpret highea valuesto be equivalent to lower levels
of effort. All four specificationssuppot the modd@ predictions Notably, a oneyear increasein
employer tenure has a congderably higha magnitudethan aoneyear increase in experience,

suggesting theimplied variance of the noise between the market observation of teacher qudity
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and adirect supavisor@ observationis large (effort unde tenure regresses to the overall mean
congderably faster than that of experience alone).

Additiondly, thesgquared termsindicate decreasing margind absences as both experience
and tenure increase, which is also consstent with the nature of thelearning process. Recall a
teacher has a greater ability to sway the market@ (or employer®) assessment of ability early on,
and additiond years of information are margindly less informative with time. Figure 2 shows a
graphical representation of the estimated relationship between tenure and experience.®® The
lower line depicts the expected absences when tenure is zero, but experience is postive, at
different points alongtheexperience level (alongthex-axis). Thislinerepresents expected
absence behavior when career concernsincentives are highest (given experience only), and the
graph suppots the prediction by showing absences are significantly lower than the uppe line
Theuppe linedepicts the estimate where a teacher@ school tenure is equivalent to her
experience. This represents the point where career concernsincentives are lowest, given her
experience level. Agan, thecurve suppots themodd@ predictions predicting significantly
highe absences amongteachers when career concernsare lowest.

To verify thisrelationdhip is not sengtive to the direct indugon of the experience and
tenure variables, | re-estimated these modds induding afull vector of indicator variables on
experience and tenure (by year, year 1 of tenure and experience omitted). These results are
presented in Pand B of Table4. Usingindcator variables for each specific year allows more
flexibility in the estimated respons. Thesignificance and direction of the estimates were robug

to this specification change As experience increases, teachers are absent significantly more, but

'8 The coefficient estimates used to generate Figure 1 are those in column 4 of Appendix Table 3. All estimatesin
this tableillustrate a similar relationship, and the graphical representation is somewhat invariant to the choice of
model. While many teachers in the data have more than 10 yearsOexperience, very few are observed with longer
lengths of tenure (the maximum is 11 as | @e constructed the variable); thus, | only project the estimates over the
first 10 years.
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thelargest differences are observed moving fromyears 1 (omitted) to 2, and then years 2 to 3.
Tenure also showed asimilar patternN my within-teacher estimates here indicate a teacher takes
approximately oneadditiond day absence in the secondyear of tenure at a new school compared
thefirst year, ceteris paribus Inthethird year of tenure, thedifferenceis still significant, though
margindly smaller. Beyondthethird year of tenure, however, results appear to convegea
mean. Thus thetenure effect appearsrelatively short lived, andismog relevant over thefirst
few years.

While these findingssuppot themodd & predictions | cannotsay with certainty that
variousaspects of career concerns notably tenure at a school, are endogeiousto ateacher@
absence behavior. Rather, teachers may prefer (and hence stay longe) at schools with lax
absence policies, which could bias my estimates of responsesto changesin tenure. Thisisa
consquential issue and | will address this specifically in Section V111 throughexploiting
exogenousvariation from prindpd turnove, butdefer theissuefor the present.

VIl. Systematic Variationsin the Career Concernsof Teachers

My findingssuppot the predictionsof the generalized career concerns modd, however,
notal teachers may have auniform respon to these incentives, which is an implicit assumption
of theresults presented above In this section, | investigae three ways in which career concerns
incentives vary amongteachers systematicallyN by gender, by tenure type, and thoe exiting.
Different Career Concerns by Gendea

Thecareer conernsmodd predicts effort levels vary in respong to the expected benefit
of goodpeaformance over thelifetime of ateacher® career. Truly, themos sengble variationin
career concerns (after controlling for experience and tenure) would come from the expected

length of each teacher@ career at each pointin my daa; however, | have noway to determine
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thisa priori. Some teachers, however, may systematically have highe levels of dgpendence on
their career paths, which could increase career concernsat al points in those teachersCcareers. |
investigae these career conaernsresponss by gender on the presumption tha female teachers
are more likely to have a highea additiond income from a spous; male teachers would have a
tendency for lower incomes from aspou®.*® Thus thelifetime earningsof amale teacher may
be more consequential to thehoushold than thos of females, onaverage If thiswere true
empirically, | would expect to see male teachers responding to changes in career concerns
incentives differentlyN specifically, | expect malesto exert highe levels of effort (lower
absences) when career concernsare highest.

To andyze these differences, | interact the career conaernsvariables on experience and
tenure with gende, and | find male teachers respondto career concerns more dramaticaly. In
Table 5, | present theresults of thistest. Columns1 and 3 present the overall career concerns
estimates, columns 2 and 4 present theinteraction terms for male teachers. | report theresults
fromthe schoolyear fixed effects specification (columns 1 and 2) and theteacher fixed effects
specification (columns3 and 4). Please note the overall and male interaction estimates are from
the same regression, | @e placed them side-by-sidein thetable for convenience in reading them.
These estimates show mal e teachers are absent dueto tenure less on average, and malesCabsence
behavior takes longe to reach thelevel of wha is predicted for female teachersin the second
year of tenure (where femal e teachers convergeto the mean aimog entirely after thefirst year of
tenure). Figure 3 depictsthemale tenure estimates vis-"-visthefemale tenure estimates. As
shown, males show lower levels of absence (highe effort) at every point longateacher®

tenure. Thesameistrue of the path estimated path on experience.

¥ While wivesOproportions of household incomes have increased significantly over time, husbands, on average,
earn more than wives (Anne E. Winkler, 1998).
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Different Career Concerns by Tenure Type

Next, | investigate variationsin career conaernsby tenure type In bath themodd and
the empirical predictionsabove | treat ateacher@tenure at a school uniformly, implying any
prindpd looking to hire any teacher knows only as much as the market knows. Inredlity, as
prindpds hire teachers from the market they may feasibly collect information abouta specific
teacher@ ability that may notbepubiic knowedge thus even prior to formally hiring and
supavising ateacher, aprindpa may have a better estimate of ateacher@ ability than that hed
by themarket.?® Further, theamountof private information gathered onanew hire need notbe
uniform across all teachersa prindpd hires. These varyinglevels of information onanew hire
have important implicationson ateacher® career concernsincentives and their optimal effort
levelsN specificaly, theless aprindpd knows of ateacher@ ability, the more the teacher wishes
to exert effort to mold the principad @ perception (i.e. career concernsincentives are stronge).

In thecurrent andysis, | have noway to observe the informationa prindpd has when
decidingwhomto hire; thus | cannottest the predictionsof this modd directly. However, |
propos an aternative approach tha may beable to tease out these differences. Recall Equaion
(1Qin which | proposd information was transmitted from the employer to the market with
randomnoise! , wheeVar(! ) >0. Suppo® nowtha Var(! ) varies degpending onthelevel of
private information collected in the hiring process. On oneextreme, aprindpd could diligently
inquire with former supevisors and colleagues on ateacher® ability, shrinking Var(! ) to zero in
the process, on the other extreme, aprindpd could use publicly available information only to
make a hiring decision, in which case Var(! ) retainsits origind magnitude | assume private

information abouta candidae isrelatively cosly to gaher thefurther ateacher isremoved from

2 A principal may not be the only person at a school involved in hiring teachers, and in some cases, may not directly
hireteachersat all. The principal here is representative of the person making the hiring decision.
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her new school. Foringance, aprindpd can gather private information aboutateache moving
in from out of the state public school system, but gathering thisinformationis cogly. On the
other hand, gathering information aboutateacher tranderring from aneighboing school within
the same digtrict is relatively cheapN the prindpds from both schools are likely to beon familiar
terms and calling other teacher colleagues asreferencesis easy andreliable. Thus | assume
Var(! sae) > Var(! gisrict) > Var(! snool) ! 0, where the sub<ripts indicate teachers coming from
another state, district, and school.

If the prindpd@information structures in fact varied by organizationd distance as|
suggest, this implies varying equilibrium effort levelsN teachers from out of state putin more
effort than those from another district who in turn exert more effort than those tranderring from
another school within thedistrict. | thuspredict different responsgs amongteachersin variables
indicating tenure by trander type To test thisempirically, | categorize tenure variables as tenure
after aschool move, tenure after a district move, and tenure after a state move (thelinear sum of
these categoriesisidentically theorigind tenure-year indicator).

Table 6 presents the results of thisinvestigaion; asin Table 5 above | report theresults
of theoveral estimates (columns 1 and 3) and male interaction terms (columns 2 and 4) for the
schoolyear fixed effects and teacher fixed effects modds. The estimates on these separate
indicators are congstent with these predictions suppoting thevalidity of theinformation
assumption and the generalized career conaernsmodd. | find evidence of absence levels
monobnically increasing (suggesting effort is decreasing) with proximity to a new school
assignment. Notably, those tranderring from another school within thedistrict display little
variation in ther absence behavior between years oneand two buttheyear oneestimate is

significantly larger than the omitted category of teachers entering the school system altogeher.
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The consequential finding is on thoge teachers entering the state systemN only in their third year
of teaching do they exceed the absence levels observed amongteachers tranderring from within
the state school system, suggesting they exert consderably more effort in these first two years.
Thesignificance of these findingsis robug across specifications suggesting our estimates are
picking up real behaviora differences.

Different Career Concerns by Exiting Teachers

Findly, | investigae variationin career conernsamongexiting teachers. Theevidence
presented thusfar suppots thenotion of career conaernsincentives playing arolein predicting a
teacher@ effort level in a paticular teaching assignment. In paticular, the evidence suggests
teachers exert highe levels of effort than wha would otherwise be expected dueto conaerns
ove their reputation. Theresponss to these incentives are largest early in ateacher@ career,
and early in ateacher® tenure at a given school.

In away, these findingsoffer some conlation to those who worry aboutmoral hazard in
theteacher labor marketN my findingsshowing increased effort in respong to these incentives
indicates any moral hazard is at least mitigated with these career concerns (whether any moral
hazard remains after this correctionis an unanswered empirical question). On theflip side, these
findingsalso suggest moral hazard may arise when these career concernsbreak down. Asthe
name suggests, a teacher@ career coneernsindue effort when teachers are concerned aboutthe
effect of their own reputationsonther careers. If teachersfor any reason, however, foresee a
premature ending to their careers, these effort-inducing incentives could disappesr.

A teacher® career could end abruptly for any nunmber of reasonsN an attractive job
oppotunity in a differentindugry, relocating to accommodae a spouse@ career, or changesin

thefamily environment could all cause teachers to leave teaching soone than expected. Once a
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teache knows her teaching career will beending soon, shewill nolonge exert additiond effort
in the hopes of atering he potential career path. A similar lineof reasoning could be applied to
ateacher who intendsto transfer to another schoolN if thetrangfer is determined ahead of time, a
teacher may shirk in her current assignment because she knows when outputisrealized at the
end of theyear it will not changetheterms of her subsequent employment agreement. Thus we
have reason to worry aboutadverse behavior arising when career concernsincentives break
down. Conveasaly, teachersOdecisionsto exit may be endogaouswith ther absence behavior
(i.e. prindpds may encourage those with excess absences to exit), so high absences among
exiting teachers may not necessarily beindicative of shirking. | will address the shirking
hypothesisvis-"-vis theendogenousexiting hypohesisin an auxiliary investigaion.

To empiricaly test for the possibility of adverse behavior arisng fromthis collapsein
incentives, | indudea vector of indcator variables on thelast year of ateacher@® tenure, prior to
exiting. Asabove | categorize exits to another school, another district, and out of the public
school system altogether separately to allow for differentimpacts® In Table 7 | present the
outcomes of these modds. As predicted, | find evidence congstent with shirking in thefind
year of ateacher@tenure at a particular school. Please note these moddsindudea full vector of
controls on tenure and experience already, so these are significant changes in behavior at thetail
end of ateacher@ tenure (or career, asthecase may be). When tranerring to another school,
theestimated level of shirkingis modest: approximately oneadditiond day of absence. When
exiting the school system atogeher, though,the estimate is large approximately five additiond

days of discretionay absence. | indudethe estimates onthenext to last year for each type of

2L | haveno way to verify whether ateacher |eaving the North Carolina public school system is staying in the
teaching profession (ie. teaching in a private school setting or in another state) or leaving teaching altogether. This
distinction could make a considerable difference on a teacher behavior as they exitN those staying in the
profession may not shirk in the hopes of retaining positive referrals to help secure future teaching positions.
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move as well, indicating a basis of comparison for each of the estimates. In all cases, absences
basicaly doubk the margind effects of the secondyear tenure indicators.

My interpretation of these estimates abovecould potentially be misleadingN these
absences may notbeashirking respon to thelast year of ateache@tenure. Rather, the
causity of this assodation may bereversed: pehapsprindpds are wary of high levels of
absences and encourage excessively ddinquent teachers to exit or perhgpseventsariseina
teacher@ life for which absence is needed and causes the exit decision. | propos a methodto
make a distinction between these two conflicting scenarios | propos to andyze thetime
dependence of observed teacher absences. If the causality were from excessive absences causng
teachersto exit, | would expect to see teacher absences uniformly distributed across the school
year. If thecausdlity flowed from ateacher knowing the current year isthelast at aparticular
school, and thisinformation was revealed to theteacher sometime during the course of the
school year, | would expect teacher absences (indicative of shirking) to increase after this
information s revealedN skewing teacher absences toward thelatter end of the school year.

As mentioneal in thedaa description, theteacher absence daaindicates the pay peiodin
which an absence occurred. | aggregate thisinformation into haves and re-estimate the modd,
now induding indicator variables onthefind hdf and find quater of thelast year of tenure at a
particular school?? Theresults of this specification, presented in Table 8, indicate absences are
concentrated in thelatter hdf of thelast year of tenure. Please note thelast hdf indicator is
additive, thusthetotal effect isthesum of thelast hdf and thelast year indicators; thus | predict
abencesinthelast hdf of thelast year are generally 50 percent highe tha they arein thefirst

hdf (which was already significantly highe than the null hypothesis). While not causal, this

2 For computational feasibility with the large number of observations, | isolate teachers in the 2001-2002 school
year and after. Early pass regressions with fewer explanatory variables suggest my results here are not sensitive to
this shift in the analysis sample.
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evidence suppotsthe hypotesis tha the collapse of incentives from career concernsplays akey
roleinthelevel of shirkingamongdeparting teachers.
VIII. Robustness Checks: Novice Teachers, New Principal Tenure Effects

Theresults presented thusfar suppot the predictions of the career concerns modd;
however, | wish to be careful of competing explanationsfor these behavioral changes. A
common debae in theliterature on teacher mobility centers onlosng themos capable teachers
to nonteachingjobs(Dondd J. Boyd et al., 2005,Richard J. Mumaneet a., 1988) Thisnon
randomattrition from theworkforce could potentidly bias my estimates to reflect behavioral
responges amongthose teachers who stay, but notamongall teachers genealy. However, more
recent studies show theloss of high-qudity teachers throughnonrandomattritionis notas
severe as previoudy feared (e.g. Dan Goldhaer et a., 2008) Also, theresults presented to this
point control for experience levels and other characteristics, both within schoolyears and within
teachers over time, and all are congstent in thesign and significance of these career concerns
variables, so my estimates do notlikely suffer thisbias problem.

In spite of this, however, | employ an additiond test robug to this possibility of biasing
influence from senior teachers. Specifically, | isolate theteachersin my data with less than four
years of experience (thisis prior to thetenure decision in North Caroling) and re-estimate the
modds on this sub-sample. These results are presented in Table 9. Amongthese novice
teachers, | still find large and significant differences in absence behavior congstent with the
career concernspredictions Thus | condudethese career concernsresponss are not an artifact

of theteachers who stay only.

39



Michagl Hansen Career Conarnslncentives and Teache Effort

Second, while the evidence presented to this paint suppots the career concernsmodd, |
am notentirely satisfied tha my career concernsvariables are exogenous Essentialy, each of
these variables indicates a choice made by teachersN how long of arelationship to maintain with
apaticular employer, when to move andwhere to moveto are all choices theteacher ultimately
decides hersalf. These decisionsaroundtenure may be endogeousto ateacher@ decisionson
her use of discretionay absences. Thus | worry that the evidence presented thusfar in suppot
of the career concernsmodd may bearelic of an endogenousrelationship between absences and
ateache@tenure. Theendogeety of these leave decisionsis the mog severe thresat to the
validity of thismodd andits application here.

To counter this potential endogandaty, | propo% identifying career coneernsrespon®s
throughan aternative, exoganousmethod Thegeneralized modd | propos posts each school
has a private information set aboutteachers, and teachers respondaccording to their schoolsO
perceptionsof ther ability. When a school changesto anew prindpd administration, however,
theformer prindpd@information set will notlikely transer perfectly to theincoming prindpd.
Rather, some information may betranderred between prindpds, butsome information will be
log intheprocess. Thisinformationlossimplies teachers have an incentive to induce highe
levels of effort with thearrival of anincoming principd to sway the principa & perception of
teacher ability. Changesin prinapd administration, | assume, are totally exogenousto the
teacher@® decision for tenure; but, according to themode!, this exogenouschangepredicts an

observable respon® in teacher behavior.”®

% The research on principalsOections as a determinant of student outcomes is very small (see, for instance Sherrilyn
M. Billger, (2007) and Dominic J. Brewer (1993)). According to these studies, principalsOmanagerial skills do
make a significant difference on the operation of the school and the outcome of students. Thisis agrowing area of
research in education policy.
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| use administrative filesin the NCERDC daato identify prindpds at each school, and
panding these datafiles over time, | can track when new prindpastook over.?* | create
variables on thelength of ateacher@ tenure with an incoming prindpa and use this variable to
detect whether absence levels were generadly lower inrespon®. In Table 10,1 present theresults
of these specifications As predicted, teachers respond with significantly more absences as
tenure with theincoming prindpd increases, suppoting theprediction of highe effort levels
when theprindpd first arrives andfalling again as more islearned of teacher ability. While not
all variables are significant in thefirst two OLS specifications therespongs are significant in
thelatter two.

Because schoolyear effects are collinear with new prindpd tenure at a school, | cannot
estimate usng the schoolyear effects modd; however, | can isolate thewithin-prindpd
response viaprindpd fixed effects (in column 4). Theresults of this modd are important, since
prindpds may turnove because of poorpeformance unde theold princpd. If thiswerethe
case, thenew prindpd would be expected to raise school peformance genealy (possibly by
beng more strict on teacher absences) dueto new management and not dueto career concerns
Theestimates of column 4 suggest manageria style embodied within aprindpd isnotcausng
this changebecause even within prindpds, tenure unde the prindpd significantly increases a
teacher@ likelihoodof being absent.

Compaing the estimates of each year of new-prindpd tenure versusthose indicating
teacher-school tenure (discussed in Section V), the new-prindpd tenure effects have a
consdeably smaller magnitudethan theorigind tenure estimates presented in Pand B of Table

4. This smaller effect is reasonableN anew prindpal to a school has many ways to conveniently

%4 The NCERDC data isinconsistent in coding principals prior to the 1996-97 school year; thus, | omit all
observations prior to this school year for this analysis.
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gaher information aboutemployees. Thisincoming prindpd could relatively coglessy inquire
with other teacher colleagues or administrative staff aboutpast teacher peformance and
behavior, thussharpening the precision of his estimate of teacher ability generaly. A prindpd
does not have this same luxury in gathering information aboutan incoming teacher because he
mug inquire with others outside of the school to verify ateacher@ ability, which is more cosly
(recal theargument for varying information structures in the previoussection). For this reason,
| expect incoming prindpdsto beat aninformationd advantage compared to the case of a
prindpd with anincoming teacher, and as aresult of better information, the jump in teacher
effort issmaller in the case of anincoming prindpal.
I X. Career Concerns Effectson Student Learning

Behavioral responssto career concernsincentives are relevant to policymakers only to
the extent that they impact theeduaationd outcome of interest: student learning. To this point,
thoughtheresponss in teachers to these incentives are largdy significant, the magnitudes of the
estimated changes are modest: generally less than two days of discretionay absences sepaate
thehighe effort levels of incoming teachers from the baseline effort levels we would expect
given expeience levelsonly. Themog notable exceptionsto this differential areincoming
teachers from out of state and outgoing teachers leaving the state school system, butevenin
these cases, the maximum estimated differential is approximately five additiond days of
discretionay absence. Two recent studies have estimated theimpact of teacher absences on
student achievementN Charles T. Clotfelter, et a. (2007)estimate 10 additiond days of absence
decreases student learning by onepercent of a standard deviation, and Raegen T. Miller, et al.
(2007)in an urban setting estimate 10 additiond days decreases achievement by 3.3 percent of a

standad deviation. Using these estimates as a guide, | would expect career concerns at best, to
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make only asmall impact onlearning: for indance, a difference of two days of teacher absence
would make congderably less than onepercent of a standad deviationin learning outcomes.

To verify whether these estimates are bom outempirically, | link a subst of these
teachersto studentsin grades 4 and 5 and test whether career concerns make adifference. In
paticular, | am curiouswhether highe effort levels (asteachers trander) or lower effort levels
(fromshirking before leaving a school) partialy explain the variance of student outcomesin the
data. Table 11 presents thefindingsfrom these modds.

Theind cator terms at the beginning of a teacher@ experience indicate a significant
negdive impact on student learning in spite of the additiond effort exerted early onin ateacher®
career. This negaive estimate, however, is congstent with many studies on returnsto experience
amongteachers (e.g. Jonah E. Rockoff, 2004). | highlight thisto point out two effects at work in
these estimates. career concernseffects of highe effort (pusing student learning upward) and a
learning curve as teachers develop thar ability to teach (pushing student learning downward).
Theresults show thelearning curve dominates any additiond effort from career concernsas far
as ateacher@ experience level.

Moving to thevariables ontenure, mog of these variables still indicate negaive impacts
on student learning agan, thoughnot as large as the magnitudeof those early in ateacha®
career. Because teacheslikely have to become accusgomed to a new school environment, and
may beteaching students with different backgrourdsas well, | would expect alearning curveto
be present in this case also.

Thevariables indicating the end of ateacher@tenure, in contrast to those indicating the
beginning of tenure, are notgeneraly subject to alearning curve (except in therare cases where

ateacher@tenure at aparticular school only lasts oneyear). Thus our estimates of student
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learning should show the impact of shirking dueto decreasing incentives from career congerns
with no counteracting effect. In thiscase, | find student achievement is significantly negdivein
thefind year before teachers end thar tenure at a school. The magnitudeof these differencesis
aso congderably highe than anticipatedN well over 1 percent of astandad deviation in reading
and greater than 2 percent in math (in mog specificationy. While this effect seems small,
consde averageyearly gansin reading are approximately 40-50 pecent of a standard
deviation, and those in math are usudly 60-70 percent of a standad deviation (computed means
of theNCERDC data). Thus shirkingamongteachersis significantly negdive, accouning for
student yearly ganssome 2.5-5 percent lower than what we would otherwise expect (depending
onthemodd estimate and subject).

In contrast to our findingsof changes in absence behavior, where thedifferencesin the
magnitudes of the absence estimates were significant, mog of these modds arrive at estimates
tha are statistically equivalent. This may suggest different types of shirkingamongteaches. A
returning teacher faces a cos in usng discretionay absences; namely, she cannotroll them over
into thefuture. A teacher leaving the state school system does not bear this cog, and so may use
absences less discriminaely. However, both types of exiting teachers show strongly negaive
outcomesin response to these incentives, well in excess of the expected differentials given the
impacts estimated from previousstudies. Thisfindngssuggests teachers may shirk in other
ways, asidefrom excess abences, and because absences are relatively codly to theteacher
remaining in the state, she shirks primarily throughother means

As an aternaive perspective, themagnitudeof this finding may berecondled with
previousliterature by viewing discretionay absences as a measure of effort with noise. My

findingshave been largdy consstent throughoutthe study in finding significant predictionson
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absence behavior usng these career concernsincentives;, however, even in the best-case
scenarioswith the mog saturated modds, | cannotpredict more than 10 percent of the variation
in absences. This does not surprise me, given tha teachers mogly use absences as unforeseen
events arise (i.e. sickness, death in thefamily, etc.). This suggests absences are mogly noise
with asmall component reflecting effort. Viewed thisway, my career congerns estimates may
suffer an attenuaion bias and unde-estimate thetrue magnitudeof changesin true
(unob®rvable) effort. Inredity trueeffort may collapse consderably more than wha | have
predicted, which could cause the unexpectedly large decrease in student achievement.

These results suggest teachers making any kind of exit from a schooktenure relationship
likely make an impeact significantly lower than what we would expect otherwise. While the
magnitudeof these estimates aloneis somewha minor, thetotal effect of thisfindingis
subdantial. For ingance, these negaive outcomes are aggregaed across all studentsin an
exiting teacher@ classroom, notjust a subset of those students. Further, approximately 17-18
percent of theteachersin my data from North Carolinaare in thar last year of tenure prior to
making some kind of exit (either school, district, or state) in any given year. Thus,
approximately onesixth of thestudent popuktionis congstently undepeforming at levels 2-5
percent lower than wha we would otherwise expect.

X. Conclusion and Discussion

This pgpe presents ageneralization of the standard career concernsmodd and appliesit
to the public teacher labor market. This application is motivated by two questions 1) do
teachers changethdr behavior in ways congstent with the modd @ predictions? andif o, 2)

wha sort of effect does this make on student outcomes?
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In respon to thefirst question, theevidence | find uang data from North Carolina
public school teachersis consstent with the modd, and thefindingsare robug to various
empirical specificationsinduding teacher and schoolyear fixed effects. The predictionsalso
hold up to sengble variationsin themodd, and | find different responses by gende and trander
type, in addition to collapsng incentives amongexiting teachers. Findly, | findthemodd®
predictionsare robug to exogenouschanges in the school® administration, a strongtest of the
robugness of themodd. Within-prindpd estimates show the prindpd respon® is notdueto
managgeria differencesalone Inshont, al of theevidence pointsto actud changesin teacher
absence behavior and not smply variation across a cross-section of teachers.

In respone to the secondquestion, | find theimpact on student achievement is both
significant and large enoughto beof pdicy interest. In paticular, | findteachers ending thar
tenure with an employer have asignificantly negative correlation with student outcomes. The
point estimate on thisimpact (approximately 1 percent of a standad deviationin reading and
ove 2 percent in math) is significantly highe than wha | would expect given the absence
differential alone and suppotsthehypohesis of teache shirking as alikely cause for the
negative outcomes.

These results suggest teachersGshirking behavior at the end of tenure or a career may be
curbed throughsengble changes to policies govaning absence use. Foringance, CharlesT.
Clotfelter, et al. (2007)suggest paying all teachersin a cash bonusfor unused days of absence.
They arguethis policy would raise income levels for teachers, while lowering cogs of finding
subditutes. Such apolicy hasthe potentia to bea pareto improvement over the current scenario.
Theresults presented here, however, also suggest the negaive learning impacts of having a

teacher in thefind year of tenure goes beyondwha would be expected, given thedifference in
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absences alone Because teachers whose career conaernsincentives have collapsed do not
receive any benefit fromther margind effort, explicit performance incentives could have a hand
in mitigating shirking behavior amongthis group,as proposd in Robet Gibbonsand Kevin J.
Murphy (1992) Insummary, implicit incentives throughcareer conaernsplay asignificant role
in deermining teacher behavior. While this canna speak directly to the outcomes unde explicit

incentives, it establishes a benchmark for future expectationsand research.
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Appendix

In Section V of thetext, | report trangtion tables of thedistribution of teachers across
schools, where schools are ranked according to the percentage of minority students and prior-
year test scores. In Appendix Table 1, | present complementary tables, where schools are ranked
by the percentage of free and reduced-price lunch digible students in the student bodyand prior-
year reading scores. Theresults are congstent with those reported in thetext. Notably, the
distribution of teachers across schools prior to teachers tranderring fails to reject the null
hypotesis of randomsorting uang either metric. After thetrander takes place, the hypothesis
of randomsorting in both cases is rejected.

In Section VI, | alludeto regressionson the deerminants of teacher absences,
independent of the career conaernsvariables. In Appendix Table 2, | report these regressions
Of concern is my imputation techniqueon taking a teacher® college graduaion date as an
indicator of age Indudon of this variable, alongwith the computed fertility and retirement
eligibility variables based on thisimputed variable, makes an improvementin my ability to
predict teacher absences and only makes a minor difference on the other estimates. Because of

thejoint significance of these variables, | use them throughoutmy andysis here.
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Table 1. Descriptive Statistics for NCERDC Data

Panel A. Teachers, Full Sample vs. 2004 Onjy Panel B. Students, Unrestricted vs. Restricted Sample
Full sample 2004 Unrestricted] Restricted
Discretionary absences 9.387 9.663 Female 0.493 0.497
(9.726) (9.914) (0.500) (0.500)
Experience 13.875 14.100 White 0.625 0.639
(9.496) (9.568) (0.484) (0.480)
Female 0.806 0.802 Free lunch eligible 0.329 0.322
(0.396) (0.399) (0.470) (0.467)
White 0.844 0.843 P_arent holds bachelor's degree| 0.141 0.148
(0.363) (0.364) ||higher (0.348) (0.355)
. . 0.691 0.722 . . 0.022 0.065
Highest degree is BA (0.462) (0.448) Standardized Reading Score (0.993) (0.975)
- 0.038 0.078 . 0.027 0.081
NBPTS certified (0.191) (0.267) Standardized Math Score (0.995) (0.979)
Elementary teacher 0.554 0.537 Class Size 23.447 23.527
(0.497) (0.499) (3.700) (3.515)
Mean SAT at undergraduate 891.302 893.377 |[Observations (students) 1,453,588 [ 1,108,370
college (109.863) | (109.380)
Age 41.108 41.508
(10.673) (10.958)
Observations (teachers) 740,743 64,270
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Table 2. Descriptive Tables on Observed Tenure and Turnover
Panel A. Year of Tenure, by Type, for all Teachers in 2004
Tenure School District State Missing Total
Tenure
Year 1 3,300 2,775 681 0 6,756
Year 2 3,218 1,907 4,265 0 9,390
Year 3 2,555 1,496 3,416 0 7,467
Year 4 2,201 1,284 3,094 0 6,579
Year 5 1,765 927 2,499 0 5,191
Year 6 or higher 4,184 1,974 6,032 16,697 28,887
Total 17,223 10,363 19,987 16,697 64,270
Panel B. Teachers Exiting, by Type, for all Teachers in 2004
Tenure School District State Leave Staying Total
Exiting in 2004 2,897 2,906 4,192 617 0 10,612
Exiting in 2005 2,221 1,531 4,626 443 0 8,821
Staying beyond 2005 0 0 0 0 44,837 44,837
Total 5,118 4,437 8,818 1,060 44,837 64,270
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Table 3. Transition Matrices of School Sorting on Past Performance

Percentage of Minority Students at School

Year immediately prior to move

Year immediately following move

School rankings

Value-added estimates (quintiles)

School rankings

Value-added estimates (quintiles)

(quintiles) 1 2 3 4 5 Total (quintiles) 1 2 3 4 5 Total

1 24 23 17 26 20 110 1 20 28 19 30 23 120

2 33 27 20 30 16 126 2 28 28 22 28 23 129

3 23 27 25 23 19 117 3 29 16 24 29 23 121

4 26 26 20 23 12 107 4 20 29 27 17 12 105

5 22 15 22 20 34 113 5 31 17 12 18 20 98

Total 128 118 104 122 101 573 Total 128 118 104 122 101 573
Correlation of School, Past Performance Rankings: 0.06 ||Correlation of School, Past Performance Rankings: -0.07
Chi-Square Statistic (16 d.f.): 23.30 ||Chi-Square Statistic (16 d.f.): 24.62
P-value: 0.11 _|[P-value: 0.08

Prior-year Test Scores in Math
Year immediately prior to move Year immediately following move
School rankings Value-added estimates (quintiles) School rankings Value-added estimates (quintiles)

(quintiles) 1 2 3 4 5 Total (quintiles) 1 2 3 4 5 Total

1 2 3 2 2 0 9 1 12 16 5 11 3 47

2 6 6 11 5 8 36 2 11 9 8 8 12 48

3 29 13 17 18 22 99 3 20 16 16 19 15 86

4 49 44 38 44 33 208 4 52 35 28 33 20 168

5 42 52 36 53 38 221 5 33 42 47 51 51 224

Total 128 118 104 122 101 573 Total 128 118 104 122 101 573
Correlation of School, Past Performance Rankings: 0.02 _[[Correlation of School, Past Performance Rankings: 0.11
Chi-Square Statistic (16 d.f.): 17.85 ||Chi-Square Statistic (16 d.f.): 31.49
P-value: 0.33 _||P-value: 0.01
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Table 4. Career Concerns Incentives and Teacher Absence Behavior
Panel A. Tenure and Experience Entered Directly with Polynomial Expansion

1 2 3 4
Experience 0502~ | 0558* | 0563~ | 0972~
(0.019) (0.020) (0.013) (0.031)
Experience squared "0.038* | -0.033* | -0.033* | -0.049*
(0.002) (0.001) (0.001) (0.002)
Experience cubed 0.001* | 0.001* | 0.01* | 0.001*
0.000 0.000 0.000 0.000
1.709* 1.558 1.560 1.901+
Tenure (0.063) (0.062) (0.067) (0.060)
"0.296 | -0.274 | -0.270* | -0.306*
Tenure squared (0.015) (0.015) (0.016) (0.014)
0015~ | 0014~ | 0013~ | 0015~
Tenure cubed (0.001) (0.001) (0.001) (0.001)
Observations 740,743 | 740,743 | 740,743 | 740,743
R-squared 0.01 0.03 0.02 0.02
Panel B. Tenure and Experience EnteredI as Indicator rariables | |
1 2 3 ]

Omitted category is teacher in year 1 of both experience and tenure

. 1.670~ | 1518~ | 1536~ | 1.528%

Year 2 of experience (0.063) (0.063) (0.070) (0.066)
Year 3 of experionce 2738 | 2486 | 2518% | 2452
(0.067) (0.070) (0.075) (0.077)

. 3550~ | 3.226% | 3.275~ | 32157

Year 4 of experience (0.071) (0.076) (0.078) (0.089)
Year 5 of experionce 4043 | 3.676" | 3742 | 3603
(0.075) (0.083) (0.082) (0.100)

vear 2 of schoo! temure 0.952% | 0.007** | 0889~ | 1.164*
(0.044) (0.044) (0.050) (0.044)

Vear 3 of school temure 1.118% | 1.077* | 1.071™ | 1.664*
(0.052) (0.052) (0.057) (0.052)

enr 4 of school temure 0937 | 0.887** | 0904~ | 1.710%
(0.059) (0.058) (0.062) (0.060)

ear 5 of school temure 1.062* | 1.001%* | 1.001* | 1.958
(0.068) (0.067) (0.071) (0.071)

Indicator variables for experience and tenure after year 5, including missing tenure variable
included in regression but omitted in output

Observations 740,743 740,743 740,743 740,743
R-squared 0.01 0.03 0.03 0.02
Teacher controls ! ! !
Year fixed effects ! ! !
School-year fixed effects !
Teacher fixed effects !
Note: * significant at 5%; ** significant at 1%. Robust standard errors in parentheses. Teach
controls include the following: gender, race and ethnicity, highest degree, college selectivity, |
certification, school level (elementary vs. secondary), age, fertility, and retirement eligibility
indicators.
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Table 5. Career Concerns Interacted with Gender

Overall Male- Overall Male-
Interaction Interaction
Omitted category is female teacher in year 1 of both experience and tenure
. 1.714** -0.733** 1.676** -0.547**
Year 2 of experience (0.083) (0.137) (0.079) (0.120)
. 2.847** -1.436** 2.757** -1.232**
Year 3 of experience (0.089) (0.140) (0.092) (0.132)
. 3.664** -1.729** 3.601** -1.577**
Year 4 of experience (0.092) (0.147) (0.104) (0.140)
. 4.255** -2.338** 4.111* -2.150**
Year 5 of experience (0.097) (0.147) (0.116) (0.144)
0.987** -0.519** 1.269** -0.549**
Year 2 of school tenure (0.057) (0.093) (0.051) (0.084)
Year 3 of school tenure 1.166** -0.518** 1.784** -0.635**
(0.064) (0.110) (0.060) (0.103)
1.016** -0.610** 1.846** -0.704**
Year 4 of school tenure (0.070) (0.114) (0.069) (0.111)
1.119** -0.625** 2.110** -0.760**
vear 5 of school tenure (0.081) (0.130) (0.081) (0.128)
Indicator variables for experience and tenure after year 5, including missing tenure variable
included in regression but omitted in output
Observations 740,743 740,743
R-squared 0.03 0.02
Teacher controls v v
Year fixed effects v
School-year fixed effects v
Teacher fixed effects v

Note: * significant at 5%; ** significant at 1%. Robust standard errors in parentheses. Teach
controls include the following: gender, race and ethnicity, highest degree, college selectivity, |
certification, school level (elementary vs. secondary), age, fertility, and retirement eligibility
indicators.
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Table 6. Different Information Structures for Principals

Overall Male- Overall Male-
Interaction Interaction
Omitted category is female teacher in year 1 in NC Public Schools
Vear 1 after school move 2.571** 0.376* 1.071** 0.405**
-0.086 -0.148 -0.099 -0.152
Vear 2 after school move 3.203** -0.299 2.036** -0.214
(0.097) (0.158) (0.112) (0.166)
3.118* 0.000 2.165** 0.000
Year 3 after school move (0.107) (0.198) (0.122) (0.199)
Year 1 after district move 2.054™ 0.399™ 0.246* 0.490*
(0.091) (0.136) (0.106) (0.151)
. 3.082** -0.335* 1.580** -0.31
Year 2 after district move (0.113) (0.166) (0.127) (0.176)
Year 3 after district move 3.482™ -0.405 2.144> (0.445)
-0.133 -0.232 -0.149 (0.233)
. . 1.759** -0.389** 1.798** -0.553**
Year 2 in NC Public Schools (0.086) (0.129) (0.081) (0.124)
. . 2.476** -0.575** 2.745%* -0.893**
Year 3 in NC Public Schools (0.097) (0.144) (0.096) (0.143)
Indicator variables tenure after year 3, including missing tenure variables, are included in reg
but omitted in output
Observations 740,743 740,743
R-squared 0.03 0.02
Teacher controls I I
Year fixed effects I
School-year fixed effects I
Teacher fixed effects I

Note: * significant at 5%; ** significant at 1%. Robust standard errors in parentheses. Teach
controls include the following: gender, race and ethnicity, highest degree, college selectivity, |
certification, school level (elementary vs. secondary), age, fertility, and retirement eligibility
indicators. Regressions also include full vector of experience indicators by year (with male
interaction terms).
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Table 7. Incentive Collapse Among Exiting Teachers

Overall Malel Overall Malel
Interaction Interaction
Omitted category is female teacher in year 1 of both experience and tenure
) 1.112%* -0.239 0.401** -0.039
Next to last year in school -0.069 0.124) -0.069 0.126
: 2.050%** -0.294%** 1.196%** -0.159
Last year in school (0.062) (0.112) (0.067) (0.125)
o 1.167** 0.098 0.331%** 0.429%**
Next to last year in district (0.084) (0.132) (0.090) (0.136)
C 2.784%* -0.174 1.769%** 0.197
Last year in district (0.077) (0.128) (0.087) (0.138)
) ) 1.421%** 0.455%* 0.847** 0.197
Next to last year in NC Public Schools -0.066 -0.139 -0.067 (0.139)
Last year in NC Public Schools 36967 0.454% 49797 0.725%
(0.094) (0.203) (0.095) (0.207)
Observations 740,743 740,743
R-squared 0.05 0.04
Teacher controls \ \
Year fixed effects \
School-year fixed effects ~
Teacher fixed effects \

Note: * significant at 5%, ** significant at 1%. Robust standard errors in parentheses. Teacher controls
include the following: gender, race and ethnicity, highest degree, college selectivity, NBPTS
certification, school level (elementary vs. secondary), age, fertility, and retirement eligibility indicators.
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Table 8. Incentive Collapse by Pay Period, 2002-2006
Overall Male_ Overall Male_
Interaction Interaction
Omitted category is female teacher in year 1 of both experience and tenure
. 0.772* 0.153 0.230** 0.191
Last year in school -0.06 -(0.132) -0.065 -0.145
. 0.512** -0.494** 0.512** -0.494**
Last half in school (0.082) (0.180) (0.076) (0.168)
S 1.115* 0.133 0.524** 0.261
Last year in district (0.072) (0.144) (0.078) (0.158)
o 0.551** -0.395* 0.551** -0.395*
Last halfin district (0.099) (0.197) (0.092) (0.184)
. . 1.995** 0.102 1.237** 0.165
Last year in NC Public Schools -0.049 0111 -0.06 (0.136)
*%* ** *%* **
Last half in NC Public Schools 1(05527) ?061650) 1(05523) ?061620)
Observations 622,790 622,790
R-squared 0.06 0.05
Teacher controls ! I
Year fixed effects I
School-year fixed effects I
Teacher fixed effects I
Note: * significant at 5%; ** significant at 1%. Robust standard errors in parentheses. Teacher
include the following: gender, race and ethnicity, highest degree, college selectivity, NBPTS
certification, school level (elementary vs. secondary), age, fertility, and retirement eligibility indi
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Table 9. Career Concerns Among Novice Teachers Only

Overall Male_ Overall Male_
Interaction Interaction
Omitted category is female teacher in year 1 of both experience and tenure
. 1.883** -0.611** 2.129** -0.713**
Year 2 of experience (0.101) (0.162) (0.150) (0.147)
. 2.977* -1.257** 3.622** -1.258**
Year 3 of experience (0.113) (0.174) (0.252) (0.191)
Vear 4 of experience 3.724** -1.511** 4.802** -1.554**
(0.122) (0.184) (0.358) (0.232)
0.963** -0.662** 1.464** -0.953**
Year 2 of school tenure (0.104) (0.164) (0.101) (0.145)
Year 3 of school tenure 1.277* -0.788** 2.224** -1.273**
(0.130) (0.196) (0.148) (0.212)
Year 4 of school tenure 1.065** -0.835** 2.370** -1.339**
(0.173) (0.252) (0.208) (0.288)
Indicator variables for experience and tenure after year 5, including missing tenure variable
included in regression but omitted in output
Observations 125,411 125,411
R-squared 0.06 0.08
Teacher controls I I
Year fixed effects I
School-year fixed effects I
Teacher fixed effects I

Note: * significant at 5%; ** significant at 1%. Robust standard errors in parentheses. Teache;,
include the following: gender, race and ethnicity, highest degree, college selectivity, NBPTS
certification, school level (elementary vs. secondary), age, fertility, and retirement eligibility indi
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Table 10. Test Against Endogeneity: New Principal Tenure

| 1+ | 2 | 3 | a4
Omitted category is year 1 of both experience and principal tenure
Year 2 of principal tenure 0.130™ 0.109* 0.149™ 0241
(0.045) (0.044) (0.050) (0.043)
Year 3 of principal tenure 0.070 0.030 0.159* 0.287*
(0.055) (0.055) (0.066) (0.054)
Year 4 of principal tenure 0.110 0.047 0.171* 0.399™
(0.070) (0.070) (0.086) (0.068)
Year 5 of principal tenure 0.298* 0.206* 0.296% 0.533*
(0.094) (0.093) (0.115) (0.092)

Indicator variables for experience and principal tenure after year 5, including missing tenure v
are included in regression but omitted in output
Observations 631,211 631,211 631,211 631,211
R-squared 0.01 0.03 0.03 0.02
Teacher controls ! ! !
Year fixed effects ! ! ! !
Principal fixed effects !
Teacher fixed effects !
Note: * significant at 5%; ** significant at 1%. Robust standard errors in parentheses. Teach
controls include the following: gender, race and ethnicity, highest degree, college selectivity, |
certification, school level (elementary vs. secondary), age, fertility, and retirement eligibility. /
vector of experience indicators and missing tenure variables are also included.
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Table 11. Career Concerns Effects on Student Achievement

Reading
Grade 4 Grade 5
vear 1 in state -0.057** -0.049** -0.038** -0.048** -0.040** -0.044**
(0.006) (0.006) (0.007) (0.005) (0.005) (0.006)
vear 1 in district -0.018** -0.027** 0.006 -0.018** -0.014* -0.015*
(0.006) (0.007) (0.008) (0.006) (0.006) (0.007)
vear 1 in school -0.013* -0.011 0.001 -0.022** -0.029** -0.008
(0.005) (0.006) (0.006) (0.004) (0.005) (0.005)
Year 2 in state -0.014** -0.018** -0.011 -0.014** -0.011* -0.010*
(0.005) (0.006) (0.006) (0.005) (0.005) (0.005)
Year 2 in district -0.007 -0.009 -0.004 -0.008 -0.006 -0.004
(0.007) (0.007) (0.008) (0.006) (0.006) (0.007)
Year 2 in school -0.011* -0.012 0.003 -0.005 -0.008 0.006
(0.005) (0.007) (0.006) (0.004) (0.005) (0.005)
Final year in state -0.013** -0.014** -0.016** -0.009* -0.006 -0.010*
(0.005) (0.005) (0.005) (0.004) (0.004) (0.004)
Final year in district -0.018** -0.013 -0.015* -0.017** -0.011 -0.013
(0.007) (0.007) (0.008) (0.006) (0.007) (0.007)
Final year in school -0.017** -0.016** -0.001 -0.016** -0.007 -0.012*
(0.005) (0.006) (0.006) (0.004) (0.005) (0.005)
Experience 0.003 0.001 0.011** 0.001 0.000 0.002
(0.001) (0.001) (0.004) (0.001) (0.001) (0.003)
Observations 573,271 573,271 573,271 472,331 472,331 472,331
R-squared 0.97 0.63 0.97 0.99 0.68 0.99
Teacher controls ! ! ! ! ! !
Year fixed effects ! ! ! !
School-year fixed effects ! !
Teacher fixed effects ! !
Math
Grade 4 Grade 5
vear 1 in state -0.077** -0.076** -0.038** -0.077** -0.060** -0.072**
(0.008) (0.008) (0.009) (0.009) (0.008) (0.010)
vear 1 in district -0.036** -0.050** -0.009 -0.027** -0.031** -0.018
(0.009) (0.009) (0.010) (0.009) (0.009) (0.011)
vear 1 in school -0.022** -0.023** 0.005 -0.040** -0.046** -0.014
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Year 2 in state -0.030** -0.036** -0.014 -0.021** -0.014* -0.016*
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
Year 2 in district -0.013 -0.025* -0.006 -0.004 -0.018 0.004
(0.010) (0.011) (0.010) (0.010) (0.010) (0.010)
Year 2 in school -0.022** -0.030** -0.003 -0.025** -0.027** -0.008
(0.008) (0.009) (0.008) (0.008) (0.009) (0.008)
Final year in state -0.025** -0.023** -0.023** -0.016* -0.002 -0.013
(0.007) (0.008) (0.007) (0.007) (0.007) (0.007)
Final year in district -0.029** -0.026* -0.011 -0.029** -0.034** -0.031**
(0.009) (0.010) (0.010) (0.010) (0.010) (0.011)
Final year in school -0.008 0.000 0.01 -0.015* -0.012 -0.011
(0.007) (0.008) (0.008) (0.007) (0.007) (0.008)
Experience 0.000 -0.001 0.008 -0.004 -0.001 -0.011*
(0.002) (0.002) (0.005) (0.002) (0.002) (0.005)
Observations 573,271 573,271 573,271 472,331 472,331 472,331
R-squared 0.98 0.61 0.98 0.99 0.67 0.99
Teacher controls ! ! ! ! ! !
Year fixed effects ! ! ! !
School-year fixed effects ! !
Teacher fixed effects ! !

Note: * significant at 5%; ** significant at 1%. Robust standard errors in parentheses. Teacher contr
include the following: gender, race and ethnicity, highest degree, college selectivity, NBPTS certifical
school level (elementary vs. secondary), age, missing tenure, and fertility. Experience squared and |
variables also included for non-linearities.
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Michael Hansen
Figurel.
Kernel Densities of Absences in Data Sample by Type
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Figure 2.
Predicted Optimal Absences, Given Experience only
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Figure 3.
Tenure Differential, Holding Experience Constant, by Gender
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Appendix Table 1. Transition Matrices of School Sorting on Past Performance

Percentage of Minority Students at School

Year immediately prior to move

Year immediately following move

School rankings Value-added estimates (quintiles) School rankings Value-added estimates (quintiles)
(quintiles) 1 2 3 4 5 Total (quintiles) 1 2 3 4 5 Total
1 32 34 42 42 29 179 1 18 25 29 36 28 136
2 22 22 15 25 16 100 2 20 25 21 28 21 115
3 27 30 15 16 17 105 3 28 30 27 21 22 128
4 29 19 14 20 19 101 4 30 23 18 20 19 110
5 18 13 18 19 20 88 5 32 15 9 17 11 84
Total 128 118 104 122 101 573 Total 128 118 104 122 101 573
Correlation of School, Past Performance Rankings: -0.01 ||Correlation of School, Past Performance Rankings: -0.16
Chi-Square Statistic (16 d.f.): 19.57 ||Chi-Square Statistic (16 d.f.): 28.08
P-value: 0.24 [[P-value: 0.03
Prior-year Test Scores in Reading
Year immediately prior to move Year immediately following move
School rankings Value-added estimates (quintiles) School rankings Value-added estimates (quintiles)
(quintiles) 1 2 3 4 5 Total (quintiles) 1 2 3 4 5 Total
1 9 9 8 7 9 42 1 15 18 4 12 6 55
2 16 14 10 14 12 66 2 22 12 15 15 13 77
3 19 20 21 24 18 102 3 23 17 16 20 21 97
4 57 34 31 26 27 175 4 40 33 27 24 22 146
5 27 41 34 51 35 188 5 28 38 42 51 39 198
Total 128 118 104 122 101 573 Total 128 118 104 122 101 573
Correlation of School, Past Performance Rankings: 0.03 _||Correlation of School, Past Performance Rankings: 0.11
Chi-Square Statistic (16 d.f.): 23.35 ||Chi-Square Statistic (16 d.f.): 27.24
P-value: 0.10 |[[P-value: 0.04
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Appendix Table 2. Predictors of Teacher Absence Independent of Career Concerns
1 2 3 4 5 6
Female 2.503* 0.883** 2.474** 0.886**
(0.042) (0.058) (0.028) (0.038)
African-American 0.000 0.013 -0.119** | -0.121**
(0.059) (0.059) (0.042) (0.042)
Age 1.074** 1.032** 1.857**
(0.025) (0.019) (0.137)
Age squared -0.017** -0.016** -0.037**
0.000 0.000 (0.003)
Age cubed 0.000** 0.000** 0.000**
0.000 0.000 0.000
Fertility 0.040** 0.039** 0.050**
(0.001) (0.001) (0.001)
Observations 740,743 740,743 740,743 740,743 740,743 740,743
R-squared 0.01 0.02 0.01 0.02 0.01 0.01
Teacher controls ! ! ! ! ! !
Year fixed effects ! ! ! !
School-year fixed effects ! !
Teacher fixed effects ! !
Note: * significant at 5%; ** significant at 1%. Robust standard errors in parentheses. Teacher controls als(
the following: highest degree, college selectivity, NBPTS certification, and school level (elementary vs. seco
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