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Career Paths and Ouit Decisions: 
\ 

Evidence from Teaching 
Dominic J. Brewer, RAND 

Conventional  models predict that  workers  consider employment  op-  
portunities and  monetary rewards expected over their lifetimes when  
making current  period decisions such as whether  t o  qui t  a job. This  
article tests the  hypothesis that  later career opportunities affect qui t  
decisions b y  examining the  relationship between teaching a n d  school 
administration. Evidence o n  the extent t o  which administrative DO-

sitions are available t o  teachers, and  the  salary prernia associated wi th  
them, is presented. Discrete t ime logit-hazard models of teacher quits, 
estimated using data  f rom N e w  Y o r k  State, provide some support  for  
the  hypothesis, though the  magnitudes of the  estimated effects are 
small. 

I. Introduction 
Following s tandard models of utility maximization over the life cycle, 

future career opportunities are  expected t o  affect current period decisions 

This article forrns part of my Ph.D. dissertation, "Teachers, Administrators, and 
Educational Productivity," completed at Corncll Univcrsity, L)epartment of Labor 
Economics. I thank my dissertation comrnittec, Ronald G. Ehrcnberg, David H. 
Monk, and Georgc R. Hoyer, for their support. I also thank Richard Murnanc and 
Nachum Sichcrrnan for helpful cornments on an carlier vcrsion, and scrninar par- 
ticipants at thc Corncll Labor Worlishop, Williarns Collcgc, RAND, Northern 
Illinois University, Georgctown University, and at the 1994 American Education 
Financc Association Confcrence in Nashville. All remaining errors are my own. I 
am grateful to thc New Yorli Statc Department of Education for permission to use 
some of the data analyzcd in this article. This article is part of the research program 
of the Finance Ccnter of the Consortium for I'olicy Research in Education (CI'RE), 
a consortiurn of thc University of Southern California, Cornell Univcrsity, Harvard 
University, Rutgers University, Michigan State University, Stanford University, 
and the University of \rVisconsin-Madison. The work was supported by 
grant R1178G10039 from the U.S. Department of Education, Office of Educational 
Rescarch and Irnprovcrncnt. Thc vicws expressed are my own and are not necessarily 
shared by CPRE or the U.S. Department of Education. 
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such as whether to quit a job. However, while there are numerous studies 
of worker quit behavior, there are few (if any) direct tests of this proposition 
largely because it is not clear in most cases what the later opportunities 
are for individual workers. The purpose of this article is to provide some 
evidence on the effect of promotion prospects and rewards on the quit 
decisions of teachers. Teachers' salaries are closely tied to years of experience 
within a school district and accumulated degree credits; once tenure is 
granted there are few opportunities for additional compensation within 
teaching itself.' However, a sizable proportion of teachers move into ad- 
ministrative posts after a few years in the classroom, to become subject 
area coordinators, assistant principals and principals at school level, and 
eventually superintendents or  other district-level administrators. In fact, 
teacher-administrator "careers" have all the features associated with an 
internal labor market: a well-defined career ladder, posts filled from the 
bottom of this ladder, and movement up the ladder (Doeringer and Piore 
1971). In this article I argue that this view of "teaching" has important 
implications for understanding teacher behavior. 

The issue of appropriate incentives for teachers is of major public policy 
interest. Concern about the existing reward structure in teaching has led 
to the development of formal career paths in some districts, experiments 
with merit pay, and systematic changes in the relative distribution of re- 
wards among teachers of differing experience levels.' An increasing volume 
of research has shown that teacher quality (as measured by verbal aptitude 
or  other measures) is irnportant for student performance.3 It also seems 
clear that those entering teaching are drawn from lower-ability college 
graduates (Hanushek and Pace 1994) and that those quitting teaching are 
of ~~s te ina t i ca l ly  greater ability (Murnane et al. 1991). These two findings 
have motivated a substantial body of research into the appropriate incentives 
to attract and retain high-quality teachers. In line with economic theory, 
salaries have been found to be an irnportant determinant of entry and quit 
decisions for teachers (Murnane and Olsen 1989; Murnane et al. 1991). 

' Districts offer a few hundred dollars for additional responsibilities such as sports 
coaching, ctc., and acquisition of additional college course credits. Thcre is evidencc 
that variation in working conditions (class sizes, types of students, etc.) serves as 
a forrn of cornpcnsating differential, with formal district rulcs and inforrnal mech- 
anisms rewarding cxperienced tcachers with desirable assignments (Grcenbcrg and 
McCall 1974; Antos and Rosen 1975; Murnane 198 1). School-level administrators 
and teachers work in thc samc environment, but their duties differ. Diffcrenccs in 
working conditions should bc reflectcd in salaries as a compensating differential if 
labor rnarkcts arc coinpetitive. 

O n  carecr paths sec Ebmeier and Hart (1992). Monk and Jacobson (1985) and 
Murnane, Singer, and Willctt (1987) examine the implications of different internal 
salary distributions within teaching. 

'Sec Hanushck (198h), Ferguson (1991), Ehrenberg and Brewer (1994, 1995), 
and Hedges, Laine, and Grcenwald (1994). 
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This article adds to this literature by providing further evidence on teachers' 
responsiveness to other incentives, in this case, to later career opportunities 
in school administration. I test the proposition that school administration 
affects teacher behavior via the estimation of discrete time logit-hazard 
models of teacher quits using a sample of newly hired New York teachers 
followed from 1978 to 1988. I include proxies for the monetary rewards 
and job opportunities in administration within a school district in these 
statistical models. The results provide limited support for the contention 
that later career prospects in administration are important to teachers. 

The article is set out as follows. Section I1 lays out the central hypothesis 
of the article. In  Section 111 I establish the quantitative importance of 
administration, the predominance of internal hiring for entry-level posi- 
tions, and the salary differentials relative to teaching associated with ad- 
ministrative jobs. In Section IV, I proceed to test whether administration 
affects teacher quit behavior. Section V provides a conclusion. 

11. Life Cycle Rewards, Teaching Careers, 
and Administration 

Economists' conventional discrete choice model is based on the simple 
proposition that in deciding between two (or more) courses of action an 
individual compares the lifetime expected utility he or  she would receive 
from each choice and selects that yielding the highest satisfaction. As an 
example, consider the analysis of worker quit b e h a v i ~ r . ~  Assume there are 
two alternatives facing a worker i, to continue in the current job ( j  = 0) 
or  to quit ( j  = 1). Here a "job" is employer ~pec i f i c .~  The expected utility 
of each j from time t to T (retirement), is given by (I), 

T 

vzJt= E, pU,,.(I, N, t) d t  1f (EPVI,, EPVN,,,). (1) 

where V,, is unobserved "indirect utility" for individual i from alternative 
j, Et is an expectations operator, p is some internal discount rate, and U,,(I, 
N t) is a function of pecuniary (I) and nonpecuniary ( N )attributes of j as 
perceived by individual i. Indirect utility V,, can be approximated by the 
expected present value of pecuniary income (EPVI,,,) and nonpecuniary 

'This rnodcl undcrlics nulnerous previous enlpirical studies of quit behavior 
(e.g., Blau and Kahn 1981; Wciss 1934; Mcitzen 198h), sornc of which relate to 
teaching (Ebcrts 1987; Murnanc and Olscn 1989; Murnane ct al. 1991; Rces 1991). 

The dccision analyzed is that of quitting thc currcnt crnployer. The rnodel is 
set out in this form sincc thc structuring of prolnotion opportunities within a firm 
is the major interest hcre. Sichcrlnan and Galor (1990) prcsent a Inore colnplete 
nlodel in w'riich quitting is a dcvicc by which worliers realizc an optilnal carecr 
path. 



income (EPVN,,). Individuals compare Vil,s and choose that alternative 
yielding the highest level of satisfaction. Let Yi, be the outcome observed 
for individual i at tiine t, such that Y,, = I if j = 1 is chosen, and Y,, = O 
otherwise. Then define Y3 as a latent variable representing the difference 
in expected utility between remaining in the current job ( j  = 0) and quitting 
( j= 1). Hence, 

This structural discrete choice model implies that the main explanatory 
variables in a worker's decision to quit his or her current job are the expected 
present value of pecuniary and nonpecuniary returns from remaining in 
the current job compared to the alternatives.%inpirical research on turn- 
over typically assumes that V,, can be represented by linear functions of 
state-specific characteristics, X,,(which may or  may not vary across in- 
dividuals), and observed personal characteristics (Z,,) as given by (3) ,  

The vectors X,, and Z,, should proxy EPVI,, and EPVN,,, but it is rarely 
feasible to construct estimates of the expected present value of pecuniary 
returns. Calculation of EPVI,, requires assumptions about expectations 
formation, appropriate internal rates of tiine preference, and time horizons.' 
Given these difficulties, most quit studies conceptually collapse earnings 
profiles into a single salary measure, typically current salary (Murnane and 
Olsen 1989; Murnane et al. 1991) or  starting salary (Meitzen 1986). This 
approach means that the underlying assumption of the model, that indi- 
viduals consider returns they expect to receive over their entire working 
lives when making quit decisions, is not explicitly tested. More serious, 
omission of variables that capture rewards over the life cycle may bias the 
estimated coefficients of salary and other variables that are included in 
the model. 

An alternative to using a single salary measure in quit models is to try 
to proxy the later career opportunities available to an individual worker. 
Most individuals face a hierarchy of job assignments both within their 
firms and within their profession. Movement up these ladders is typically 
competitive (i.e., the probability of promotion is less than one), but brings 
higher monetary (and/or nonpecuniary) rewards. In most cases it is difficult 

For simplicity, this rnodel ignores mobility costs. See Wciss (1984) and Meitzcn 
(1986).~,
'Boskin (1974) attempts to calculate EPVIs in testing his rnodcl of occupational 

choice. Siow (1984) and Zarkin (1985) discuss models of expectations formation 
in this context. 
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to pinpoint the exact career opportunities available to individual workers. 
In the case of teaching, however, future prospects are easier to identify. 
This is because there are few prospects for advancement within "teaching" 
itself and salary increases are inore or less automatic as experience rises; 
within school systems as a whole though there is a hierarchy of admin- 
istrative posts typically filled by teachers.' If teachers inake decisions based 
on a lifetime expected-utility-maximizing approach, then administrative 
salaries and the likelihood of attaining an adrninistrative position should 
affect observed teacher behavior. 

Consider the case in which an individual can hold one of two positions 
in a school district-teacher or  administrator. The expected present value . .  .
of income from remaining In a school district (EPVI,,,) can be viewed as 
the sum of the expected present value of income from continuing in teaching 
in the district (EPVIT,,,), plus the expected present value of income from 
an administrative position in the district (EPVIA,,,) as given by (4): 

The expected payoff to an administrative position, EPVIA,,, depends on 
the probability of obtaining such a position and on  the salary earned in 
that post. Siinilarly, the expected present value of incoine froin quitting 
the district (EPVI,,,) is the sum of the expected present value of incoine 
from teaching and administration in another district (EPVIT,,,, EPVIA,,,), 
plus the expected present value of incoine from einployinent outside of 
education (EPVIO,,,). Combining (2) and (4) (and ignoring nonpecuniary 
factors) implies 

Y = 1 if (EPVIT,,, - EPVIT,,,) 

+ (EPVIA,,, - EPVIA,,,) + EPVIO,,, > 0. 
(5) 

The quit decision depends on the rewards of teaching in the district relative 
to other districts (the first bracketed term), the returns froin administration 
in the district relative to other districts (the second bracketed term), and 
opportunities outside of education (EPVIO). A teacher inay quit the district 
to obtain an adininistrative position in another district directly or get an- 
other teaching position with the prospect of a subsequent adrninistrative 
assignment. The expected present value of an adininistrative position de- 
pends in turn on the probability of attaining such a position and the mon- 
etary payoff for that position. Hence, a teacher's decision to quit his or  

The lack of salary incentives in schools is discussed by Grogger (1994) who 
silnilarly found vcry littlc evidence that lneasurcs of performance affectcd principals' 
Pay. 



her current district now explicitly depends on the prospects of attaining 
an adininistrative position in the district versus other districts and on the 
salary premia associated with attainable administrative positions. 

111. Administrative Opportunities and Salary Differentials: 
Evidence from N e w  York 

The simple model outlined in the previous section suggests that the 
empirical importance of administrative opportunities for teacher behavior 
will depend on (i) the likelihood of obtaining an administrative post and 
(ii) the monetary rewards of doing so. In  this section, I provide some 
institutional background on these propositions, using data on the job as- 
signments and personal characteristics of all professional staff employed 
in schools in N e w  York State for 1975/76-1989/90. The data are based 
on 708 districts in N e w  York (excluding N e w  York City), in existence 
and reporting data continuously throughout this period.' An appendix 
describes the data. 

T o  what extent d o  school districts ernploy administrators? Despite media 
attention on big city school district "bureaucracies," surprisingly little is 
known about the quantitative importance of adininistrative jobs within 
school districts or  about the characteristics of those who fill them. Table 
1 presents such evidence for N e w  York. The first row of table 1 indicates 
that there is an average of one administrator for every seven teachers per 
district: 25 administrators and 170 full-time teachers. Most of these ad- 
ministrative positions are typically filled by ex-teachers, with around six 
principals and assistant principals per district and four subject area ad- 
ministrators. (The remainder consists of other administrators such as at- 
tendance officers, counselors, etc.) These figures have not changed much 
over time, although there is considerable variation between districts (as 
evidenced by large standard deviations). Since district enrollment fell rapidly 
(by over 20% in the average district) during this period, the number of 
personnel per pupil rose. Administrators are older, more higher 
paid, and have more experience than teachers. While women make up  
around half of all teachers and administrators, three-quarters of principals 
(and central office administrators) were men in 1989. For a more detailed 
analysis of these statistics, see Brewer (1994). 

Table 2 provides evidence on the extent to which adininistrative posts 
become available, the degree of internal hiring, and the age and experience 
levels of newly hired administrators. Data are shown for major administrative 
assignments in 1978 and 1989. About 15'10 of all adininistrative positions 
are newly filled each year (there were 2,600 new hires in 1978 and 2,900 
in 1989). A significant proportion of these new hires (945 of 2,617 in 1978, 

'School districts in Ncw York City's five boroughs arc excluded frorn all analyses 
because they havc a diffcrent institutional structure than thc rcst of the state. 



Table 1 

Characteristics of N e w  York State Teachers and Administrators, 

1975 and 1989 

Mean 

Principals and 
Full-Time All Full-Time Assistant 
Teachers Administrators Principals 

1975 1989 1975 1989 1975 1989 

No.  per district 170.5 166.1 25.2 24.3 6.2 6.1 
(225.6) (216.2) (38.1) (40.1) (5.1) (5.3) 

Female .45 .56 .44 ,49 .12 .26 
(.SO) (.SO) (.SO) (.SO) (.32) (.44) 

Age 36.5 42.4 
(10.4) (9.0) 

44.2 46.1 
(9.5) (8.5) 

44.8 46.8 
(7.8) (7.2) 

Llistrict experience 9.1 14.5 12.4 13.8 14.9 16.1 
(6.4) (8.8) (7.8) (5.3) (8.3) (10.3) 

Other  experience 2.1 2.4 4.4 5.3 5.2 6.9 
(3.4) (3.7) (5.5) (6.9) (5.8) (7.2) 

More than M.A. . I7  .27 .48 .66 .63 .83 
(.38) (.44) (50) (.47) (.48) (.37) 

Contract, in months  10.0 10.0 10.5 10.6 11.1 11.2 

Annual salary (1980s) 
(.3) (.4) 

23,896 26,290 
(.4) (.9) 

31,577 31,732 
(.8) (.8) 

38,771 38,186 

Monthly salary (1980$) 
( 6  9 (7,540) 
2,392 2,632 

(1 0,070) (1 1,364) 
2,995 2,975 

(7,736) (7,959) 
3,518 3,428 

(724) (831) (904) (1,121) (804) (995) 

N o ~ ~ . - s e e  appendix for definitions and description of the data. Standard deviations are in parentheses. 

Table 2 
Characteristics of N e w l y  Hired N e w  York State Administrators, 
1978 and 1989 

Central Assistant 
Office Princip‘lls Principals Subiect Area 

No.  of new hires 418 378 291 337 245 270 718 521 
In district last year .67 .62 .64 .58 .67 .61 .85 .78 
Teacher last year . I2  .I2 .09 .08 .37 .33 .26 .36 
Teach in district last 

year .08 .10 .05 .04 .21 .17 .21 .29 
Mean years o f  district 

experience 6.6 5.1 7.0 3.7 7.8 6.6 11.3 11.6 
Mean years of other 

district experience .3 14.8 9.6 14.1 6.6 9.5 4.1 6.1 
Median age 43 44 39.5 42 36 41 41 43 

NOTE.-S~C appendix for definitions and description of the data. 



1,465 of 2,971 in 1989) are in "other" (typically low-level) administrative . -
positions which teachers tend not to fill. Entry-level administrative posi- 
tions for teachers are subject area coordinators or  assistant principals: at 
least a third of those hired to these positions were teachers the previous 
year. The table also shows (rows 3 and 4) the predominance of internal 
hiring, especially for these positions. Of the teachers appointed to subject 
area positions, for example, 80% came from within the district; 50%-57% 
of teachers to principal and assistant principal were drawn from 
the same district. Even so, the number of positions opening up and available 
to teachers in a given year is small. For example, of all N e w  York teachers 
only 445 men and 205 women moved to administrative posts within the 
state for the first time in 1978-79, or  1.4% and .7% of all teachers, respec- 
tively. Over the course of 5 or  I O years, however, the likelihood of moving 
to administration may be much larger for an individual teacher, and it is 
this probability that is most relevant for our purposes. Unfortunately, the 
available data d o  not permit a reliable estimate of such a probability.10 

What types of teachers are "promoted" to adrninistrative positions? Table 
2 shows that about four-fifths of new administrators have more than a 
master's degree. This is largely because districts typically require teachers 
to acquire a master's degree in educational administration (and in some 
cases credits beyond this) in order to become certified for administrative 
posts." The median age for all administrative appointees is around 40, 
with those appointed to very senior posts being slightly older. While those 
under 30 occasionally attain jobs in administration, the underlying age 
distribution reveals that 90% of central office administrators, principals, 
and assistant principals newly appointed in 1978 were over 30, and 90% 
of subject area administrators were over 28. More experienced teachers 

Ideally, I would lilic to calculate the probability that an individual teacher 
becorncs an ad~ninistrator at any point in his or hcr carccr. The most reliable cstirnatc 
would be obtaincd by following a cohort of new hires over thc 30 or so years of 
a typical carecr, but only 10 ycars of data are available. Constructing "artificial" 
cohorts using information on tcnure for a given cross scction is subjcct to consid- 
crablc crror given nlovcrnents into and out of teaching. 

" Given thesc certification requirements, onc indicator of teachcrs' intercst in 
future administrative posts might be the extent to which they accu~nulate dcgrec 
credits. In fact therc is prima facie evidence of considerable "queuing" for adrnin- 
istrativc posts in the scnsc that there are several suitably qualified tcachers for such 
positions (with morc credentials than are silnply required for teaching). Neverthelcss, 
therc docs not appear to bc rnuch evidence in the data used in this article of a 
systematic relationship bctween tcachcrs' credentials and measures of adrninistrative 
opportunities in thc district. For cxarnple, there is no significant corrclation between 
the nurnbcr of administrators pcr teacher or new administrators pcr teacher and 
the proportion of tcachcrs with rnorc than a master's degree in the district. Similarly, 
whcn statistical lnodcls predicting the qualifications level of a teacher bascd on 
personal and district characteristics werc estimated, proxies for administrative op- 
portunities werc rarely significant. 
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move into administration but the extent to which this experience consists 
of tenure within and outside the district differs between administrative 
positions. 

What teacher characteristics have independent effects on the probability 
of becoming an administrator? It is possible to estimate directly the prob- 
ability that a teacher is promoted to administration between academic 
years based on his or her human capital and other characteristics (such as 
subject specialty). However, when this was attempted for several cross- 
section samples, the results were not consistent across years (hence, I d o  
not report these models here). T o  the extent that generalizations can be 
made, the strongest predictors of moves to administration were sex (fernale 
teachers were much less likely to move to administration) and degree level. 
Teachers with between 5 and 15 years of experience in the district and 
more than 5 years of experience in other districts appeared most likely to 
move to administration. Teachers at the beginning (less than 5 years of 
experience) and end (more than 20 years of experience) of their careers 
were less likely to move, though the pattern is not ~ l e a r c u t . ' ~  

What are the monetary rewards from attaining an administrative posi- 
tion?I3 As table 1 shows, the mean annual salary for an administrator was 
about $8,000 (in 1980s) more than the mean annual salary for teachers in 
1975, or about 25% higher; it was 21% higher in 1989. The gap between 
teachers and administrators is smaller if monthly salaries are examined 
since almost all teachers are on 10-month contracts rather than 10-12- 
month contracts that are more typical for administrators. T o  control for 
the experience and qualifications composition of a district's personnel, I 
esti~nated standard log salary equations for all teachers and administrators 
in New York, including a vector of dummy variables indicating if the 

l 2  Probit rnodels of the probability a tcacher moves to an adrninistrative post 
between years were estimated that included subjcct specialty dummies, age, degree- 
levcl durninics, and various alternative experience mcasurcs (e.g., a set of duminy 
variables for various levcls of expcricnce, or experience and cxpcrience squared) as 
explanatory variables. These nlodels tended to exhibit marked differences depending 
on the particular cross-section sample used, although there was some evidence for 
an "inverse Un-shaped tenure effect on the probability of nloving to administration- 
teachers at the beginning and end of their careers were less likely to move. Grogger's 
(19%) finding that years of teaching experience are negatively associated with prin- 
cipal pay suggests that teachers should seek administrative positions relatively early 
in their careers. 

'' In most New York districts benefits (health, pensions, etc.) do not vary much 
for different types of professional scl~ool personnel. Below superintendent level 
administrators generally receive fewer additional benefits (such as sabbaticals) than 
teachers. The biggest difference between teachers and adnlinistrators is in terms of 
contract length. Teachers generally have school year contracts that specify when 
they have to be in scl~ool (and the nunlber of meetings they nlust attend after 
hours). Adrninistrators typically have 11-12-rnonth contracts with no specified 
hours of work. 



Table 3 
Estimated Percentage Salary Differentials, N e w  York State Full-Time 
Administration versus Full-Time Teachers by Administrative Assignment 
and Sex-1975, 1981, and 1989 

Female Male 

C e n r r J  office '~drninistrators 15.8 17.9 22.6 40.5 40.5 41.8 
Principals 25.2 29.3 26.6 33.5 32.5 27.6 
Assistant principals 14.1 10.5 11.9 19.0 18.4 15.8 
Subject area administrators 1.2 1 .4 4.6 8.3 7.6 11.5 
Other  administrators .3 -1.9 -5.5 7.3 5.9 5.4 

N<YI.F.-1)ifferentials are calculated from coeficient estimates obtained fro111 log salary equations; see 
text and n. 14 for methodology. See Brewer (1994) for complete rliodel estimates. 

individual was a central office administrator, principal, assistant principal, 
subject area coordinator, or  other administrator. The coefficients of these 
duininy variables are then used to calculate the adjusted salary differential 
associated with each administrative assignment, relative to full-time teach- 
ers.14 Table 3 suinmarizes the estimated differentials for 1975, 1981, and 
1989, separately for males and females. 

Table 3 shows large salary premia (over full-time teachers) associated 
with administrative assignments. For  males, the average pay differential 
is about 18% for assistant principals, 30'% for principals, and 40'% for 
central office administrators. These appear to have been fairly stable 
over the period. By 1989, female and inale principals earned approxi- 
mately the same differential relative to female and inale teachers, re- 
spectively, although the absolute level of pay remained considerably 
lower for women. I n  all other cases the differentials for female adinin- 
istrators were lower than for males. (The considerably smaller differential 
associated with female central office administrators is due to the fact 
that women tend to  hold more junior positions in district offices as 
compared to their inale counterparts.) These differentials vary somewhat 

"The estimated equation is given by 

log(SALARY),, = (DISTRICT),,P, + X,,P, + (ADMIN),,P, + v,,. 

The vector X,, includes the educator's years of experience in the district, experience 
outside the district, and the quadratics of these variables, age, dumlny variables 
indicating degree level, and log of the number of months of the contract. The vector 
DISTRICT,, consists of a dummy variable for each district. The vector of dummy 
variables ADMIN,, indicates whether i was a central office administrator, principal, 
assistant principal, or  subject area o r  other administrator. The estimated coefficients 
(0,) are used to  calculate the salary differential associated with each assignlnent 
relative to  teaching using [exp(P,) - 11. 
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across districts but d o  not exhibit much systeinatic cross-sectional 
variation.15 

IV. Does School Administration Affect Teacher Quits? 

The central argument of Section I1 was that  expected administrative 
rewards should affect teacher quit  propensities. The evidence presented 
in Section I11 suggests that inany teachers d o  move into administrative 
positions and that there are significant salary gains from doing so. I n  
this section, I empirically test the hypothesis that career opportunities 
in administration affect a teacher's propensity to  quit  his o r  her current 
district. A panel of teachers newly hired in 1978 and followed through 
1988/89 was constructed from the N e w  York data. (Although data are 
available for 2 years before 1978/79 and 1 year after 1988/89, the iden- 
tification of new hires and quits censors the data.) A description of the 
data is given in thc appendix. Restricting the sample to  new hires elim- 
inates left censoring probleins arising from the fact that the data begin 
with some teaching spells in progress.'"iscrete time hazard models 
of the probability that teacher i is observed to quit in p ~ r i o d  t, conditional 
on not having quit  until that time, are estimated. The hazard, h,,, is 
given by 

h, ,= p rob(T=  t l T , r  t, X,,), (6) 

I s  The log salary equation was reestimated with a vector of district characteristics 
(median household income, urban/rural dummies, and district enrollment) in place 
of district-specific effects, and interactions between these variables and each 
ADMIN,, dunimy. An increase of $1,000 in median household inconle was associated 
with a statisticallv sienificant increased differential for male verv senior adminis- , <> 

trators and principals in each year, but the magnitudes were very small (less than 
0.5%0). I:or females, and for urbanicity and district size, the effects were less sys- 
tematic. Supplenlentary evidence on the extent to which estimated salary differentials 
vary across districts was obtained by estimating identical wage equations for each 
distvict on pooled sanlples of teachers and administrators. Due to slnall sanlple 
sizes in Inany districts (particularly for fenlale administrators), these estimates are 
far less robust than those reported in table 3 but reveal considerable variation in 
the oav ~ r e m i a  that adnlinistrators receive. 

l i l
'"In principle, the hazard models could be estimated on a sample of all teachers 
given that tenure information is available. However, since tenure cannot be treated 
as exogenous (Weiss 1984), restricting the sample to new hires is preferred. In 
Brewer (1994) I also estimate cross-section logit models of the probability that a 
teacher quits between 1978/70 and 1079/80, and between 1986/87 and 1987/88, 
using a sample of all teachers. The results are stronger than, but consistent with, 
the results reoorted here from ha7ard suecifications. in the sense that administrator 
salaries and opportunities within and outside the district affect teacher quit behavior 
in the predicted direction. 



where X,, is a vector of predictors which rnay or  may not vary over time. 
I specify a logistic reparaineterization of h,,, 

such that 

log -= Dztat + X.P.bhL) 
where the D,,'s are dummy variables representing each time period (and 
the model contains no separate intercept). This is a proportional hazard 
model with no unobserved heterogeneity.17 I drop the proportionality as- 
sumption in some specifications. The model is estimated by maximum 
liltelihood.'" 

The data used here allow for the identification of separations rather than 
quits: it is possible to observe whether a teacher remains in a school district 
as a teacher or  administrator, moves districts within the state, or  exits the 
sample. I t  is not possible to distinguish voluntary and involuntary sepa- 
rations. McLaughlin (1991) has shown that, under certain assumptions, 
there rnay be no important distinction between "quits" and "layoffs," from 
a behavioral perspective. In  addition, once tenure is granted the number 
of involuntary separations in teaching is small, at least in N e w  York (Rees 
1991). Below, I try to determine the extent to which this rnay be a problem. 
A quit between t - 1 and t is defined as occurring when a teacher changes 
district within the state or  exits the sample.'y Teachers who are observed 
to become adininistrators in the period in the same district are defined as 

l 7  While lnethods have been developed to add unobserved heterogeneity to this 
model, there is little consensus anlong econometricians as to the most reliable 
approach. Hence, the simplest model is used here. 

The likelihood function is 

For further discussion of this model see, e.g., Singer and Willett (1993). 
l9  An alternative definition of a quit, which excludes those who return in t + 1, 

was also adopted in order to exclude (I-year) sabbaticals (after which a teacher 
returns to the district). The results of the statistical lnodels when this quit definition 
is used are comparable to those reported in the article. The estimated coefficients 
of interest are of similar magnitude and direction, although with larger standard 
errors. 
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nonquitters. In addition, those over 55 years of age are eliminated, in order 
to exclude retirements. 

The rnain predictor of a teacher quit is the expected present value of 
staying within the school district coinpared to the alternatives. The value 
EPVIA,, reflects both the probability of becoming an administrator and 
the monetary payoff to doing so. Following Murnane and Olsen (1989) 
and Murnane et al. (1991), I use teachers' current salary (TSAL) (in 1980$) 
as the rnain indicator of rewards from teaching within the district." Con-
cern that use of this time-varying measure inay lead to inconsistent coef- 
ficient estimates (because of the correlation between salary and job tenure; 
Meitzen 1986) docs not appear to be warranted in these data." The coef- 
ficient of TSAL is expected to be negative: as a teacher's salary rises, he or  
she should be less likely to quit the district, other things being constant. 
The monetary rewards in administration in the district are proxied by the 
mean salary of newly appointed subject area administrators, assistant prin- 
cipals, principals, and central office administrators, relative to the teacher's 
own salary (IIASS), in each year. I define DASS in this way because teachers 
are assuined to coinpare other monetary rewards to their own salaries and 
in order to reduce collinearity between the salary variables. Thic variable 
reflects the salaries that teachers could earn in new administrative positions 
they typically fill. If administration is as important to teachers as the model 
maintains, then higher administrative salaries in the district (holding all 
else, including the teacher's own salary, constant) should decrease the like- 
lihood that a teacher quits that district. Various alternative salary measures 
were also constructed to determine the sensitivity of inodel estimates to 
variable dcfinitions (see bclow). 

*O As noted above, calculation of EPVIT directly requires a set of assunlptions 
regarding discount rates and expectations fornlation but is particularly problenlatic 
because of data limitations (e.g., only 14 years of data are available). Estimated 
teacher starting salary and estimated rate of return to district experience were used 
in place of current salary (TSAL) in some specifications to better capture earnings 
profiles. These results yield sinlilar conclusions with regard to the effects of ad- 
nlinistrative variables on teacher quit propensities to those reported in the article. 
Use of demographic characteristics alone to capture earnings profiles is unsuitable 
in this context because we are interested in the salary effects on quits for policy 
and because in teaching earnings are independent of productivity. 

Since salary is correlated with job tenure, a spurious negative correlation be- 
tween salary and quit propensity may arise when TSAL is used. This problem has 
been dealt with either by excluding salary measures altogether (Weiss 1984) or 
using starting salary in place of TSAL (Meit7en 1986). However, when teacher's 
starting salary (time-invariant) is used in place of TSAL, the coefficients of the key 
variables of interest in this study are very similar to those reported below. This 
remains the case if estimated starting salary and an estinlate of the rate of return 
to district experience are included in the ~nodels. f;urtl~ermore, when job tenure is 
included as an explanatory variable with TSAL, the estimated negative coefficient 
of TSAL remains. 



The probability of obtaining an administrative post is proxied in two 
different ways. First, I estimate some specifications in which the likelihood 
of moving to administration is captured by thc teachcr's human capital 
characteristics and two district-levcl variables. Controlling for district size 
(enrollincnt) (DENR), the numbcr of administrativc slots open to teachers 
depends on thc number of adininistrators per teachcr in the district (DAPT) 
and the number of new administrators pcr teachcr in thc district for cach 
period (DNPT). The expectation is that thc largcr the number of jobs in 
administration, and the faster they open up, thc smaller the probability 
that a teacher quits their current district, all else being constant. However, 
since thc importance of these district-level variables inay vary across teach- 
ers, I also attempt to utilizc a more dircct incasurc of an individual's pro- 
inotion prospects: thc prcdictcd conditional probability of a proinotion in 
cach year (PPROM). This variable is ohtaincd via the cstirnation of a hazard 
model of promotion for the sample of new hires." Definitions and means 
of all variables are in the appendix. 

The statistical inodels also include variablcs to proxy rewards in teaching 
and administration in neighboring districts. County mean tcacher salary 
rclative to teacher's own salary (CTS) and county mean new administrator 
salary relativc to teacher's own salary (CASS [dcfincd similarly to DASS]) 
were constructed for each district (excluding cach district's own salaries 
froin thc calculation of the The higher arc county-level teachcr 
and administrator salarics rclative to the teacher's current salary, the more 
likely tcachcrs arc to quit thcir currcnt district. The county-lcvcl uncm- 
ployrncnt ratc (CUNR) measures gcncral labor inarkct conditions. Duin- 
mics indicating if the district is prcdorninantly urban o r  rural (URBAN, 
RURAL) and median household income in thc district (MHINC) arc in- 
cluded to control for locational attractivcness. All cstirnatcd statistical 
inodcls includc age (AGE) and degree lcvel (represented by dummies for 
greater than a bachclor's degree but less than a master's degrcc [GBLM], 
a master's dcgree [MA], and greater than a master's degree [GMA]).'" Given 

22 The procedure was as follows. A ha7ard model of the conditional probability 
that a teacher moved to administration was estimated for the same sanlple of male 
teachers. Predictors comprised human capital characteristics and district charac- 
teristics, including the nulnber of adlninistrators and new administrators per teacher. 
The predicted conditional probabilities (PPIIOM) for each person-year obtained 
from this model were then used in the estimated quit models. In the event, it proved 
difficult to obtain reliable estimates of PPROM because of the very slnall number 
of teachers moving to administration in the sample, due to the fact that the teachers 
analyzed are at the very beginning of their careers. 

"There are 56 counties in New York (excluding New York City), with a min- 
ilnunl of two school districts in a county and a nlaxinlum of 73 districts. 

24 Teachers' subject specialty has been included in previous nlodels of teacher 
qults (see, e.g., Murnane et al. 1991) to control for differences in external job op- 
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previous evidence on differential quit patterns by sex (Viscusi 1980; Blau 
and Kahn 1981; Meitzcn 1986), all inodcls arc cstirnatcd separately by sex. 

Tablc 4 shows selected coefficient estimates for teachcrs newly hircd in 
1978 and the sensitivity of these estimates to changcs in the sample of 
teachcrs uscd. Coluinns 1 and 5 show thc results for all males and fcmales, 
respectively. As predicted, own salary (TSAL) has a ncgativc cffcct on the 
conditional probability of quitting thc district but is statistically significant 
only for worncn. Higher altcrnativc rewards, tcacher salaries in the county 
rclativc to tcachcr's own salary (CTS), increase quit propensity. Complctc 
inodel rcsults arc presented and discussed in Brewer (1994). 

The cffcct of variables designed to test thc hypothesis that adininistrativc 
rewards affect tcachcr quit behavior (DASS, DNPT,  IIAPT, CASS) is mixed, 
though the addition of thcsc variables as a group improvcs thc fit of the 
modcl for rncn (p  < Thc rcsults for inalcs indicate that thc district 
rncan salary of new administrators relative to the teacher's own salary 
(DASS) has the predicted negative significant sign; for feinalcs the estiinatcd 
coefficient is statistically insignificant but also negative. Thc signs of IINPT, 
the number of new administrative positions in the district in each period, 
and CASS, the inean county salary of ncw adininistrators rclative to tcach- 
cr's own salary, are also as predicted but fail to reach convcntional levcls 
of statistical significance. The weaker rcsults for female teachers, in thc 
sense that they appear to be less sensitive to adininistrativc variables, sccrn 
consistent with the fact that woincn both are less likely to be appointed 
to adrninistrativc positions and rcccive srnallcr salary preinia than male 
administrators. Only  rnalc tcachcrs are analyzed in the remainder of the 
article. 

Onc  potcntial difficulty with the sample of ncw hires is that it consists 
of two types of tcacher: those in their first teaching spell, and those hired 
froin the "reserve pool" of teachers with soine experience. Columns 2 and 
3 of table 4 present estimates for each group separately for Inale teachcrs. 
It appears that new entrants are less likely to quit the greatcr arc district 
administrator salarics, while rehires arc more likely to quit the district the 
greater arc county administrator salarics. This seems consistent with the 
fact that rchircs havc becn previously crnploycd in othcr districts (and 
perhaps arc inorc aware of altcrnativc opportunitics), as well as having 

portunities. Addition of subject dunlnlies to the statistical models reported in this 
article did not vield svstematic and interoretable differences bv teacher discioline 
or affect the other estimated coefficients and hence are not shown. 

Z5 To test the hypothesis that the adnlinistrative variables are jointly equal to 
zero, I calculate chi-square statistics (the difference in 2 times log likelihood 
between the rnodels shown and nlodels excluding these variables). I:or col. 1 of 
table 4 the chi-square statistic is 11.5, and for col. 5 of table 4 it is 10.0, for 6 degrees 
(the four variables I>ASS, DAPT, DNPT, plus two dumnlies where IIASS and 
CASS are missing) of freedom. 



Table 4 
Selected Coefficient Estimates from Logit-Hazard Models of Teacher Quits for 1978 N e w  York State N e w  Hires, by Sex 

Males 

New Entrants/ Females 
Stable 

All New Hires Rehires N e w  Entrants Enrollment All New Hire 
(1) (2) (3) (4) (5) 

Teacher's current salary (TSAL)' 

District new administrators' salary/ 
teacher's salarv (DASSi ,

District new administrators per teacher 
(DNPT) 

District administrators per teacher (DAPT) 

Countv teacher salarv/teacherls salarv ,,
(CTS) 

Count  new administrators' salary/ 
teacier's salary (CASS) 

Log likelihood 
No .  of observations 
Ouits 

S o ~ ~ . - s e e  appendix for \.ari,ible definitions. 411 models include AGE, GBLM, MA, GLIA, C U S R ,  DENR,  URBAN,  RURAL, LIHINC,  Y7S-YS8, and dummy var~able 
indicating if CASS 2nd DASS are mlssing. See Brewer (1994)for co~nplete  model estimates. Absolute value t-statistics are in parentheses. 

* The  coeficient is multiplied by I,OOC. 
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demonstrated a willingness to leave and reenter teaching (less attachment 
to the district). The new entrant sample is preferred since it likely reduces 
unobserved heterogeneity. 

A further refinement of the sample is to restrict analysis to teachers in 
districts where student enrollment was relatively stable over the 1978-89 
period. This is potentially important because most involuntary terminations 
of teachers during the late 1970s and 1980s occurred due to falling pupil 
numbers. District enrollment in N e w  York fell an average of 25% in this 
period. It is possible that the full sample results reflect layoffs rather than 
the voluntary quit behavior on which the model's l~ypotl~eses are based. 
Column 3 of table 4 reports estimated quit model coefficients for the sub- 
sample of new entrants in districts where enrollment increased or  fell by 
less than 20%. As expected there is some evidence that the impact of ad- 
ministrator salaries is stronger in these districts (presumably because there 
are fewer involuntary quits), although the proxies for administrative op- 
portunities remain statistically insignificant. This interpretation is further 
supported by the sensitivity of the estimated coefficients to stratification 
at different enrollment changes. 

Table 5 reports the results of three alternative model specifications for 
the sample of male new entrants. In column 1 the salary variables used in 
the model (TSAL, DASS, CASS, and CTS) are calculated using monthly 
rather than annual salaries. Since part of the salary differential between 
teachers and administrators reflects a longer contract length, it is possible 
that the empirical results reported in table 4 are due in part to use of annual 
salaries. In fact the estimated coefficients are similar to those obtained 
using annual salaries in column 2 of table 4. Further sensitivity analyses 
suggest the results are also fairly robust with respect to other changes in 
salary variable c o n s t r ~ c t i o n . ~ ~  In column 2 the individual teacher's predicted 
probability of promotion to administration (PPROM) is used in place of 
the districtwide proxies for administrative opportunities (DNPT, DAPT). 
Note that PPROM is of the predicted sign but is also statistically insig- 

26 Use of mean salaries alone yields results similar to those reported. If no new 
administrators were appointed in the district or the county such that DASS or 
CASS are missing, they are set equal to zero, and dummy variables equal to one 
for these observations are included in all ~nodels to preserve sample sizes. An 
attempt to estimate log starting salaries for admirlistrators (by estimating salary 
schedules for each district using all administrators) and to use these estimates in 
place of DASS yielded similar substantive conclusions to those reported in the 
article, although unreliable estimates of the log administrator starting salary in 
some districts make interpretation of these results problematic. If DASS is replaced 
by the mean starting salary of all new administrators, the estimated coefficient 
remains negative as predicted but is not statistically significant. Since the mean 
salary of all new administrators includes counselors, psychologists, librarians, etc., 
positions that teachers typically do not fill, this result is consistent with the view 
that teachers consider the payoff only in assignments most relevant to them. 



nificant. This is due in part to the difficulty of obtaining reliable estimates 
of each teacher's liltelihood of promotion which arises because the teachers 
analyzed in the article are at the early stages of their careers. (Of all teachers 
newly hired in 1978, only 50 male teachers out of 1,732 had moved to 
administration by 1988/89, and 81 female teachers out of 3,726 had moved 
by that date.) 

Column 3 of table 5 relaxes the proportionality assumption of the hazard 
specification in equation (8). Time (length of spell) is interacted with each 
of the variables of interest so that their effect may vary over time. The 
expectation is that the effect of administrative variables should increase 
the "closer" teachers become to administrative positions, that is, in the 
middle stage of their career. There is some weak evidence that this is the 
case, even with the relatively young teachers in the sample. For example, 
the effect of district administrative salaries (LDASS) becomes more negative 
as length of spell increases, as does the effect of the number of openings 
in administration in the district (LDNPT); county administrative salaries 
(LCASS) become more important too in the predicted positive direction. 
The effect of own salary (LTSAL) diminishes with job tenure, a finding 
similar to that elsewhere (Murnane et al. 1991). While each of these results 
is consistent with the idea that administrative variables increase in iinpor- 
tance for teachers, large standard errors make firm conclusions problematic. 
Alternative parameterizations of the effect of time to those reported does 
not change this interpretation. 

While there is some evidence in tables 4 and 5 that district and county 
salaries in administration affect teachers' quit propensity, the magnitude 
of these estimates is difficult to ascertain directly from the tables. T o  fa- 
cilitate the interpretation of the results, I calculate the impact of various 
changes in administrative variables on the predicted probability of a quit 
for selected models. I compute h,, given by (7), the predicted hazard rate, 
holding all explanatory variables at their mean values. Simulated increases 
are 10°/i at the sample mean. Table 6 shows the results of this exercise. All 
predicted probabilities are inultiplied by 100. 

In gencral the results in columns 1 and 2 indicate that the magnitude of 
the estimated effects is small. N o t  surprisingly, they suggest that teachers 
are most responsive to their own salaries and to county teacher salaries. 
A 10% increase in county teacher salaries raises the conditional probability 
of a teacher quit by about 10/i, and a 10% increase in county administrator 
salaries raises the conditional quit probability by a tenth of this. The pre- 
dicted probability of a teacher quitting their district is decreased by about 
.3% when district administrator salaries are raised by lo%, all else being 
constant. The interaction specification in column 3 (based on table 5, col. 
3) sumcrests that the effect of a 10i/i increase in district administrator salaries 
is negligible for teachers with a spell length of 1 year, but decreases quits 
by .7"/0 for those in a 10-year spell. Similarly, the simulated effect of a 10i/i 



Table 5 
Selected Coefficient Estimates from Logit-Hazard Models 
of Teacher Quits for 1978 N e w  York State N e w  Hires- 
Male N e w  Entrants t o  Teaching 

Teachel- '  current '11a1-y 
(TSAI .) ' 

IIistl-ict new atlministors' 
salary/teacher's salary 
(IIASS) 

1)istrict new administr<ito~-s per 
te'lchel- (IINI'T) 

IIistrict administrators per 
teacher (LIAI'T) 

I'rcdicted I~rohahi l i tyof 
promotion to ~~drninis t ra t ion 
(PI'ROM) 

County te<~chcr  s a l~~r~ / t cnchc r ' s  
salciry (CTS) 

County new administrators' 
s.iIary!te~~cher's s'11ary 
(CASS) 

Length of job spell X TSAL 
(I TS)* 

I.ength of job spell X IIASS 
(I .IIASS) 

I.cnpth of job spell x I IAPT 
(I .IIAI'T) 

I.ength of job spell X C T S  
(LCTS) 

I.ength of job spell X CASS 
(LCASS) 

Log liliclihood 

No.  of obsel.vatians 

Chi ts  


NoTE.-S~~ appendix for \,at-iahle deti~lition\. All ~nodelr include AGE, C;LILM, kIA, (;MA, CUNR, 
IIENR, URBAN, IIURAL, ILIHINC, Y78-Y8S, ,uld (lutilmy v,i~-i.ihles inilicating if (:ASS 'lnd IIASS are 
mi\sing. I n  col. I ,  the salal-v \.ariahlcs ('I'SAI., IIASS, (:ASS, and CYI'S) arc cxlculatcd using morithl), aa1.11-ies. 
I n  colb. 2 and 3 (as in the icst of thc .irticle) the\c ~ ' ~ r i a h l c  are hd\cd 011 a,zriitiil salaries. Absoluic value t-

stat~siicb .ire In p.i~-cnthe\e,. 


*The coetiicient is niulriplied hy 1,000. 
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Table 6 
Predicted Probability (X 100) of a Teacher Quit for Changes in 
Administrative Variables-Males 

All N e w  Hires N e w  Elltrallts N e w  Entrants 
(Table 4, Col.  1) (T<~h lc4,Col .  3) (T'lhle 5, Col.  3 )  

Ycar I 

Year 1 0  


Incrcasc of IOU%in 

teac11e1-'s salary: 


Ycar I 

Year 1 0  


Incrcase of 1O0h) in county 
te.ichcr salaries: 


Year I 

Year 1 0  


lrlcrcasc of lo'#,in tiistrict 
new .idrninistr.~toi-'s 
salaries: 


Ycar I 

Year 1 0  


Increase of IO'X, in district 

app(>intments: 

Ycar I 

Year 1 0  


Increase of IO'X) in county 
new administr~1to1-'s 
salaries: 

Yedr I 

Ycar 1 0  


NOTI..-All p r e d i ~ t c d  proh,1hilitie\ 'it \'irnple rne'xns. Explanatol-y \a~-iable\ shown '11-e are c ~ ~ l i u l a t e d  
inct-exsed by 10"h oi their mean value, ,lncl all other  \,at-i'ihlc.; ‘ire hel(l '11 saniplc mean.;, to  simulate the 
rffcct of  a lo'%>increase it1 t h ~ t\.arlahle. I ,or  the ha~. lrd model\ the estimates .irr derived using h,,, estimates 
of rhe proh.ibilit\, of .I reacher quit, conilitional o n  rhe teacher'\ not h.iving quit until th'it time. Year I 
refers ro tl~e~l-ec~iricted for .I reacher with '1 spell length of 1 year, year I0 I-cfers to  the prrdicteil probabilit! 
probahil~tv tor a tcxcher with 'I spell length of 10 yeat-\. 

increase in the number of administrative appointments is almost zero for 
1-year-spell teachers, but implies a .2% decrease in the predicted hazard 
for those in a 10-year spell. Conversely, teacher's own salary is much more 
important for the former group than the latter. 

V. Conclusion 

Since many teachers move to positions in school administration later in 
their careers, usually at salaries greater than those that would be earned 
in teaching, any serious consideration of structuring incentives for teachers 
needs to take account of these opportunities. This article has provided 
some basic evidence on the quantitative importance of administrative po- 
sitions and the characteristics of those who fill them. The article tests the 
hypothesis that later career opportunities in administration affect teachers' 
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decisions to quit their district. Hazard model estimates suggest that male 
teachers are somewhat sensitive to expected administrative rewards. Higher 
district salaries for new administrators in positions that teachers usually 
fill decrease the likelihood that a teacher will quit their district, ceteris 
paribus. Conversely, if salaries for new administrators rise in the surround- 
ing districts in the county, teachers are more likely to quit their districts. 
There is less robust evidence that more new openings in administration in 
a district decrease teachers' quit propensity. Finally, there is no  evidence 
that female teachers respond to administrative variables, consistent with 
fewer opportunities and lower monetary rewards for women in school 
administration. 

Although the estimated effect of administrative opportunities on teachers' 
quit propensity is small, the issue is important for improving the nation's 
education system since this depends in part on attracting and retaining 
high-quality teachers and adminis t ra t~rs .~ '  A weakness of the data used 
in this article is that they d o  not allow identification of the effects of 
teacher-administrator moves on  the quality of teachers and administrators 
remaining in or quitting their jobs, since there is no independent measure 
of an individual's ability. This is particularly important in light of the 
evidence presented here. If a good teacher is assumed to have a greater 
impact on educational productivity than a good administrator, then reten- 
tion of high-quality teachers in teaching should be a priority. The finding 
that teachers' quit propensity depends partly on the administrative rewards 
and opportunities in their district suggests the need for careful attention 
to the entire structure of incentives for teachers, not just their own salaries. 
Further, in a regime of increasing or stable enrollments the effects estimated 
here may be somewhat larger. 

Finally, there are broader implications of this research. Turnover is a 
significant feature of labor market behavior. I t  is also costly for employers 
in terms of lost specific human capital and new hiring costs. Understanding 
the determinants of quit decisions, and how turnover might be efficiently 
reduced, is clearly important. I t  is of interest whether appropriate struc- 
turing of career paths affects quit decisions in contexts other than teaching. 

Appendix 

Sources and Definitions 

For full details see Brewer (1994). 

''The importance of administrators, particularly principals, for student perfor- 
mance has been shown in "effective schools" research, and in the production func- 
tion studies of Brewer (1993) for high schools and Eberts and Stone (1988) for 
elementary schools. 



I. N e w  York Data Sources 

1. Personnel Master File, N e w  York State Department of Education, 
published annually, 1975/76-1989/90 (PMF). Permission of the New York 
State Department of Education is required before these data may be used. 
Contains personal characteristics for each assignment for classroom and 
nonclassrooin staff, identified by (scrambled) social security number that 
remains constant across years and by a school and district identification 
number. 

2. Institutional Master File, New York State Department of Education, 
published annually, 1978/79-1990/91 (IMF). Contains data on enrollments 
and resources (both physical and human) for each school and district in 
the state. 

3. Census of Population, School District Files, New York State, U.S. 
Bureau of the Census, 1980 (CEN). Contains data on  the characteristics 
of the school district's population in 1979. 

4. Local Area Unemployment Statistics (1975-83) and Info N e w  York 
(1983-90) (UN). Annual county unemployment rates for N e w  York. 

11. Definition of General Tertns 

Professional staJ:-Teachers and administrative personnel. 
Teacher.-All classroom staff. Full-time refers to teachers with at least 

three classroom assignments. Unless otherwise stated, only full-time 
teachers are used in all analvses. 

Administrator.-Nonclassroom staff whose assignment occupies at 
least 50°/0 of their time. 

Central ofice administrator.-New York State Assignment codes 1-
10. Superintendents, assistant superintendents, associate superintendents, 
deputy superintendents, director/coordinator of grade levels/instruction/ 
research, and so forth (at district level), and school business management 
officials. 

Principal.-New York State Assignment code 11. School or  building 
administration principal. 

Assistant principal.-New York State Assignment codes 12-13. Assistant 
or  vice principal. 

Subject area administrator.-New York State Assignment codes 24-71. 
Director, coordinator, supervisor, departmental head, or  other (nonclass- 
room) for subject areas. 

Other administrator.-New York State Assignment codes 14, 16-23, 
74. Research associates/assistants, instructional technology, communi- 
cation services, data-processing services, community centers, library 
services, public information services, and pupil personnel services (atten- 
dance officers, psychologists, guidance counselors, and medical services). 

New hire.-A teacher not listed in the PMF in t - 2 and t - 1 in the 
saine district and appearing in year t. 

0uit.-A teacher in the PMF in t - 1 but not in t in the saine district. 
(Alternate definition: A teacher in t - 1 but not appearing in t or  
reappearing in t + 1.) Those moving to administration in the saine 
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district are nonquitters. Those changing districts, as teacher or  adminis- 
trator, are defined as a quit. 

New entrant.-A newly hired teacher with n o  prior district or  other 
district teaching experience. 

Rehire.-A newly hired teacher who has some years of district teaching 
experience prior to hiring. 

111. Variable Definitions and Sample Means 

A. Ilescriptive Statistics Sample, 1975-89 

The base data consist of all personnel in each year's PMF. N e w  
York City and its boroughs are excluded. For the purposes of Section 
111, only those districts (708 in all) for which nonmissing data were 
available for each year in the sample were used to facilitate comparisons 
across time. 

B. Sample of 1978 Newly Hired Full-Time Teachers 

The data consist of 1,732 males and 3,726 females newly hired as full- 
time teachers in 1978, followed yearly until they quit or  until 1988, 
whichever is earlier (a maximum of 11 years of data). After the exclusion 
of missing values, there are 7,147 person-period observations for males 
and 13,020 person-period observations for females in the basic estimating 
samples. Those over 55 years of age in 1978 are also excluded from the 
sample. Table A1 gives variable definitions and means for the sample of 
all new hires used in table 4. All variables are derived from the PMF 
unless otherwise noted. 

IV. Picture of Hazard 

Figure A1 shows the predicted hazard for the sample of newly hired 
male teachers (table 4, col. I), with predictors at sample means. Figure 
A2 shows the survivor function for the same sample. 

Table A1 
Hazard Model Sample of 1978 N e w  Hires: Variable Definitions and 
Sample Means 

Variable 	 1)ef;nition 

AGE 	 Teacher's age in ye'11-s (TI) 
Teacher has more than B.A. but less than 

M.A. = I (TV) 
Teacher has M.A. = I (TV) 

GMA Teachel- h a  more than M.A. = 1 (TV) 
TSAL Te.ic11er' current salary (I980 $) (TV) 

District mean new administrator salary 
L)ASS' (1980 $)/I'SAI. (TV) 

No.  of district new ~~dminis t ra t ive  
I I N P T  appointees per teacher (TV) 

No .  of district atlministrators per teacher 
I I A I T  (TV)

County mean t e~~cher ' s  salary 
CTS (1980 $)/TSAL (TV) 



Table A1 (Continued) 

Variable 

CASS ' 

I .TSAL 

LIIASS 

LL)NIsT 

I .IIAIYT 

LCTS  

I.CASS 

C U N R  
I I E N I I  

U R I < A N  

R U R A L  

M H I N C  
Y7S 
Y79 
Y80 
Y81 
Y82 
Y83 

Definit ion 

C o u n t y  mean new ad~ninis t ra tor ' s  salary 
( I980 $)/TSAI. (TV) 

Length  of spell (=. 1, 2 , .  . . , 11) 
X TSAL (TV) 

I.erigth of spell (= 1, 2, . . . , 1 I) 
X IIASS (TV) 

Length of spell (= 1 ,  2 , .  . . , 11) 
X LINI'T ITV)

\ , 

I.cngtl1 of spcll (= 1, 2, . . . , 11) 
X I I A P T  ITV). , 

I .ength of spell (= 1 ,  2 , .  . . , 11) 
X C T S  (TV) 

Length of spell (= 1, 2 , .  . . , 1 I) 
X CASS (TV) 

3-

Annual county une~nployment  rate ('XI) 
(TV) ( U N )  

Distric K-12 enrollrnerit (TV) (IMP) 
1)istrict population urban more  than  9O'X) 

in 1979 = 1 (TI) ( C E N )  
District  pop~r l a t i on  ~ r rbnn  less than  IO'X, in 

1979 = 1 (TI) I C E N )  ~,~ , 
Llistrict medi'ln household income (1979 $) 

(TI) ( C E N )  
Year d u ~ n r n v  = I in  1978 
Year d u m m y  = I in 1979 
Yedr d u m m y  = I ~n 1980 
Year t iurnmy = I in 1981 
Year durnmy = I ~n 1982 
Year d u m m y  = I ~n 1983 

Table A1 (Continued) 

Variable 

Y84 
Y85 
Y86 
Y87 
Y88 

Obs .  
Oui ts  

1)efinition 

Year durnniy = I in  1984 
YC~II-d u m m y  = 1 in  1985 
Year d u m m y  = I in 1986 
Year t iurnmy = I in 1987 
Year t iurnmy = I in 1988 

N o .  of person-period observations 
N o .  of qui t s  

M a l e  Females 

Males Fernales 

NOTE.-TV = time-varyi1lg \,ariable; '1'1 = time-itlvarlant v'iriahle. Nrw Yorli d ' i t~  ~ O L I ~ C C S(see the 
appendix) .ire as follows: U N  = L.ocal Area lJncmploytncnt Stdtistic\ (1975-83) and info New Yo!-k (1983- 
YO); IMP = In\titutional M'i\ter File (Ic)78/7')-1900/91); (:EN = Ccnsu\ of Population, 1380. 'l'hr county- 
level bariablc\, C:TS and CASS, are c~ilculatdd for each district \o as to exclu(lc th~it district. ClJNK is 
only avail,iblc ior the entire county. Salaries arc converted to I')SO dollars using the consumer price incirx 
annudl averages, from Statz~ticalAbstract ofthe U~~itedStates,  112th cd. (\Washington, I)(:: U.S. 1)epartmrnt 
of Commerce, I')<92), p. 46<9, table 738. 

* T o  m.iintain \ample \ i ~ e \ ,  separate ciurnmy variables are cietincil to equal one whetl each of these 
v.11-i.ible\ at-e missing. The origitl.il variable\ are then srt equ'il to 7ero where they were pt-eviouslv rniuing. 
Hence, the \ample nieans .ire reiluceci by this process. 
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