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The Governor’s Teaching 
Fellowship: A Natural 
Experiment in California

In the fall of 2000, Califor-
nia introduced the Governor’s 
Teaching Fellowship, a $20,000 
conditional scholarship designed 

to attract academically talented, newly 
licensed teachers to schools in the bot-
tom half of the state’s Academic Perfor-
mance Index4 (API) and retain them 
in low-performing schools for at least 
four years (Steele, Murnane, & Wil-
lett, forthcoming). Only prospective 
teachers who were enrolled full-time in 
accredited, post-baccalaureate teacher 
licensure programs were eligible to 
apply. The fellowship was merit-based 
(California State University Office 
of the Chancellor, 2002, p. 5) and 
competitive. Applicants submitted 
undergraduate and graduate school 
transcripts, letters of recommendation, 
a resume, and a personal essay, and 
were interviewed by telephone. The 
state awarded 249 fellowships in the 
first year (2000-01) and 947 fellowships 
in the second year (2001-02). The pro-
gram was discontinued the following 
year due to high overhead costs and 
statewide budget constraints (Califor-
nia Legislative Analyst’s Office, 2002). 
The full amount of the fellowships was 
paid at the time that the awards were 
issued, and recipients who did not ful-
fill their four-year commitments were 

Executive Summary 

During a two-year period from 
2000-2002, California awarded 
a $20,000 Governor’s Teaching 
Fellowship (GTF) to 1,169 people 
enrolled in traditional, post-bac-
calaureate teacher licensure 
programs who agreed to teach 
in low-performing public schools 
for four years after earning their 
licenses. Schools designated as 
low-performing were those that 
ranked in the bottom half of the 
state’s Academic Performance 
Index (API). GTF regulations speci-
fied that recipients who did not 
fulfill their four-year teaching com-
mitments would repay $5,000 for 
each year of service not completed.

The GTF was a policy response to 
longstanding evidence from within 
and outside California that low-
income students and students of 
color are disproportionately taught 
by teachers with weak academic 
backgrounds and limited prepara-
tion.2 The GTF’s objective was to 
promote a more even distribu-
tion of teacher qualifications by 
helping low-performing schools 
recruit, and keep, promising new 
teachers with strong academic 
backgrounds. Fellowships were 
awarded by a committee based 
on a range of criteria, including 
applicants’ transcripts, essays, 
resumes, recommendation letters, 
and telephone interviews. 



After its second year, the GTF was 
discontinued for budgetary reasons 
(California Legislative Analyst’s Office, 
2002). Other than a descriptive report 
issued after the fellowship’s first year 
(California State University Office of the 
Chancellor, 2002), the policy’s impact 
was not formally analyzed or reported.

Assessing the GTF’s impact is important 
for both state and national reasons. 
From a state perspective, understand-
ing whether the GTF achieved its 
objectives can inform policy decisions 
to ensure that California students 
with the greatest instructional needs 
have access to skilled teachers. From a 
national perspective, estimates of the 
GTF’s impact can contribute to a limited 
body of evidence about the effective-
ness of this type of incentive. Targeted 
recruitment and retention incentives, 
including those tied to financial aid, are 
popular tools that states and the federal 
government use to induce professionals 
such as doctors, lawyers, and teachers 
to work with under-served populations. 
However, only in rare cases have these 
incentives been subject to rigorous 
evaluation.3 As a result, little is known 
about their influence on employment 
decisions or the distribution of talent 
in public-service careers, including the 
teaching profession.

Given the need for rigorous research on 
incentives like the GTF, we undertook a 
study to estimate the fellowship’s causal 
impact on recipients’ decisions to teach 
in low-performing schools. The results 
are summarized in this policy brief. 
Using longitudinal employment records 
for a large subset of California teacher 
licensure candidates, we establish that, 

for every seven GTF recipients who 
began teaching in a low performing 
school, two would not have done so in 
the absence of the incentive. 

Among teachers who began working 
in low-performing schools, we find that 
the retention rate of GTF recipients was 
no different from that of non-recipients, 
and that 75 percent of teachers in both 
groups remained in low-performing 
schools for at least four years. Based 
on these estimates, we calculate that 
California spent $9,800 in fellowship 
dollars for every one-year teaching 
position staffed by a GTF recipient who 
would not have otherwise taught in a 
low-performing school. This amount 
represents approximately 30 percent of 
a beginning teacher’s salary in California 
in the 2000-01 academic year.

We see two related lessons from our 
evaluation. The first is that financial 
incentives can be an important policy 
tool in attracting skilled professionals 
to work with underserved populations. 
The second is the importance of explor-
ing whether an alternative policy design 
might have been equally or more cost-
effective. 

It is important to keep in mind that 
our evaluation could not consider two 
important questions. The first concerns 
how long beyond the initial four-year 
window explored in this study the 
GTF recipients continued to teach in 
low-performing schools. The second 
concerns the instructional effectiveness 
of GTF recipients relative to their peers. 
We conclude with recommendations 
about the kind of data that would allow 
California to answer important policy 
questions of this nature.

Executive Summary continued

required to repay $5,000 per year of 
service not completed. By effectively 
granting teachers $5,000 for each year 
of qualifying service, the fellowship 
offered a 15.1 percent annual premium 
over the 2000-01 average starting sal-
ary of $33,121 for California teachers 
(American Federation of Teachers, 
2002).

The GTF was a policy response to 
longstanding evidence that low-
income students and students of 
color are disproportionately taught 
by teachers with weak academic back-
grounds and limited preparation. For 
example, Betts and colleagues (2000) 
found that in the late 1990s, California 
schools serving students in the bottom 
socioeconomic quintile were staffed by 
teachers with markedly lower educa-
tion levels, experience levels, and cer-
tification rates than their counterparts 
in more affluent schools. Though the 
California study did not examine the 
distribution of academic talent per se, 
a study in New York state (Lankford et 
al, 2002) found that in schools where 
more than 20 percent of fourth graders 
had failed the language arts test, the 
percentage of teachers who had failed 
their own licensure examinations on 
the first try was 36 percent, versus 
9 percent of teachers in the state’s 
high-performing schools. Given that 
the unequal distribution of teacher 
qualifications has been a longstanding 
problem in the U.S. (Becker, 1952), 
the GTF was intended to help equal-
ize this distribution by helping low-
performing schools recruit and retain 
new teachers with strong academic 
backgrounds.
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	 Taking advantage of the sudden 
arrival and subsequent disappearance 
of the GTF, we conducted a study to 
estimate the award’s causal impact on 
the early-career decisions of its recipi-
ents. In particular, we asked: to what 
extent did receiving a GTF increase 
the probability that an academically 
talented novice teacher would take a 
job in a low-performing school? We also 
asked a second, descriptive question: 
Conditional on beginning to teach in 
a low-performing school, how long did 
GTF recipients continue teaching in 
low-performing schools relative to demo-
graphically similar, academically talented 
teachers who did not receive a GTF?

An Unconventional  
but Useful Data Source

The ideal approach to our research 
question would have been to estimate 
the effect of the GTF program by 
comparing the job placement pat-
terns of teacher licensure candidates 
enrolled in the academic years before, 
during, and after GTF availability. 
However, California does not main-
tain longitudinal data about teachers’ 
school-level employment. While the 
California State Teachers’ Retirement 
System (CalSTRS) does record teach-
ers’ employment histories, it tracks 
their employment only at the district 
level and thus does not indicate which 
teachers worked in low-performing 
schools in a given year.

As an alternative, we used a longitu-
dinal dataset that tracks the school-
level employment of a large subset 
of teacher licensure candidates for 
up to four years after they earn their 

licenses. The candidates in the dataset 
were those who received loan-for-
giveness contracts from the Assump-
tion Program of Loans for Education 
(APLE) program, a longstanding 
and currently large loan-forgiveness 
program for teacher licensure can-
didates in California. Our analytic 
sample included APLE contract recip-
ients enrolled in licensure programs 
between the 1998-99 and 2002-03 
academic years—that is, two years 
prior to the GTF, two years during 
the GTF, and one year after the GTF 
ended. The baseline APLE contract 
forgives between $11,000 and $19,000 
of student loans5 in exchange for four 
years of service in shortage subject 
areas or hard-to-staff schools (includ-
ing not only low-performing, but also 
low-income, rural, and poorly staffed 
schools). However, APLE awards 
are paid after each year of teaching 
service is completed, so the contracts 
are non-binding for recipients. Since 
the 1998-99 academic year, when the 
APLE program expanded the number 
of loan forgiveness contracts offered 
annually from 400 to 4,500, these 
contracts have been widely available 
to California teacher-licensure can-
didates, and APLE recipients have 
constituted a very large subset of 
teachers pursuing first-time teaching 
licenses in the state.6 Like other licen-
sure candidates, those who held APLE 
contracts during the years of GTF 
availability were eligible to apply for 
and receive the full GTF award, so the 
GTF would have served as a $20,000 
add-on to the APLE loan-forgiveness 
contract for these individuals.

The APLE program was important 
for this study because it provided the 
only dataset tracking school-level 
employment for several cohorts of 
novice California teachers in the four 
years after they became licensed. In 
this sense, it approximated the ideal 
dataset, but because it provided infor-
mation on only a subset of California 
teachers in the relevant years, it also 
had some limitations. A crucial limi-
tation is that we could only examine 
the employment decisions of licensure 
candidates who received APLE con-
tracts. For instance, because APLE is a 
loan-forgiveness program, the dataset 
excluded teacher licensure candidates 
who had no outstanding undergradu-
ate or graduate-level student loans and 
thus contained 725, or 61 percent, of all 
GTF recipients.7 A second limitation 
is that, because all APLE recipients 
held loan-forgiveness contracts, we 
estimated the GTF’s impact as an add-
on incentive rather than estimating its 
first-dollar effect. The existence of loan 
forgiveness provisions in federal Per-
kins and Stafford Loans and in numer-
ous state policies suggests that it is not 
uncommon for teacher recruitment 
and retention incentives to supple-
ment one another in this way. Still, 
it is important to clarify that because 
the APLE population is a subset of 
licensure candidates in California, our 
results are only generalizable to licen-
sure candidates who have student loans 
and who have an existing financial 
incentive for teaching in disadvantaged 
schools. Insofar as such teachers are 
especially sensitive to financial incen-
tives (a speculation that we cannot test 
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empirically) our estimates of the GTF 
effect in this population may represent 
an upper bound on its effect among all 
novice teachers.

The final dataset tracked individu-
als’ school placements longitudinally 
through the completion of their fourth 
teaching year, the full payoff of their 
student loans, or the 2004-05 academic 
year—whichever occurred first. After 
removing cases with missing infor-
mation on key variables, our analytic 
sample included 27,106 licensure can-
didates, of whom 718 (or 2.65 percent) 
were GTF recipients.8 

To estimate the causal effect of the GTF 
on the employment choices of its recipi-
ents, we treat the sudden introduction 

and termination of the program as a 
natural experiment. A general descrip-
tion of this technique is presented in “An 
Analysis to Eliminate Selection Bias” in 
the appendix. A more detailed techni-
cal explanation can be found in Steele, 
Murnane, and Willett (forthcoming). 

Who Received the GTF?

Figure 1 illustrates the estimated effect 
of enrollment in a GTF year on the 
probability of receiving a GTF as a 
function of CBEST licensure test scores 
and licensure institution type.

The most striking feature of the figure is 
the difference between the probability of 
receiving a GTF for licensure candidates 
who were enrolled in a University of 

California (UC) program during the 
GTF years and those who were enrolled 
in a California State University (CSU) 
or independent program. The displayed 
trend lines apply to 31-year old female 
elementary school teachers who received 
APLE contracts in 2000-01 and were not 
authorized to teach bilingual educa-
tion. At any given licensure test score, 
the estimated probability of receiving a 
GTF for a licensure candidate at a UC 
institution is 20.4 percentage points 
higher than the probability for a CSU 
licensure candidate and 22.2 percent-
age points higher than for a licensure 
candidate at an independent college or 
university. The difference in estimated 
probabilities between UC licensure 
candidates and the other two groups is 
statistically significant (p<.001), while 
the fitted probabilities for candidates at 
CSU and independent institutions are 
not statistically distinguishable from 
each other. When we asked GTF com-
mittee members whether their prefer-
ence for UC students was deliberate, 
they indicated that it was not. However, 
they speculated that these students may 
have demonstrated especially strong 
academic credentials. 

Though licensure test scores were not 
available to the GTF selection commit-
tee, we also find a positive relationship 
between composite licensure test scores 
and the probability of receiving a GTF.9 
For example, holding all else constant, a 
licensure candidate with a CBEST score 
of 193 (the sample 95th percentile) has 
a 1 percentage-point higher probability 
of receiving a GTF than her counterpart 
scoring at the sample median of 148 
(p<.001).

0 

.05 

.1 

.15 

.2 

.025 

.3 

110 130 150 170 190 210

UC 

Independent

Combined CBEST Score

= median test score in each licensure institution type

CSU

Fi
tt

ed
 P

ro
ba

bi
lit

y 
of

 R
ec

ei
vi

ng
 a

 G
TF

Figure 1.  Fitted effects of licensure test scores and licensure institution type on 
the probability that an APLE recipient enrolled during GTF availability received a 
GTF (n=27,106)

Note: Fitted lines apply to females in the 2000-01 APLE cohort of teacher licensure candidates, who earned elementary 
school teaching licenses without bilingual authorization within two years, and who received APLE contracts at the 
sample mean age of 31.5.
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How Did the GTF Affect New 
Teachers’ Entry Rates into Low-
Performing Schools?

Using the analytic strategy described 
above, we estimate that the GTF 
award increased by 28 percentage 
points the probability that its recipi-
ents taught in low-performing school 
within two years of receiving APLE 
contracts. Thus, for every seven GTF 
recipients who began working in a 
low performing school, two would 
not have done so in the absence of 
the incentive.

Figure 2 illustrates this estimated effect. 
The upper trend line, plotted between 
licensure years 2001 and 2003, repre-
sents the fitted entry probabilities of 
prototypical GTF recipients, and the 
dotted lines represent the 95 percent 
confidence interval around the esti-
mate, ranging from an effect of 14.5 
to 41.6 percentage points. The longer 
solid line (also bracketed by its 95 
percent confidence interval) represents 
the fitted counterfactual—the expected 
probability that the prototypical GTF 
recipients would have taken teaching 
positions in low-performing schools 
had they been enrolled in licensure 
programs in years when the GTF was 
not offered.10 

In addition, juxtaposing these results 
with results from a simple comparison 
of GTF recipients and non-recipients 
suggests that the GTF successfully 
chose recipients who, in the absence 
of the fellowship, would have been 
less likely than other APLE recipients 
to begin working in low-performing 
schools.

How Long Did GTF Recipients 
Stay In Low-Performing 
Schools Relative to Non-
Recipients?

For the group of novice teachers who 
did begin working in low-performing 
schools, Panel A of Figure 3 shows 
the hazard probability of leaving the 
set of low-performing schools by the 
end of each school year, conditional 
on their not having left in a previous 
year. We do not show the hazard func-
tions separately for GTF recipients and 
non-recipients because there appears 
to be no difference between them. On 
average, GTF recipients stayed in low-
performing schools as long as, but no 
longer than, other APLE recipients in 
the dataset. 

Panel A also illustrates that the risk 
of exit was lowest in the first teach-
ing year, at 6.4%, and highest in the 
third teaching year, at 11.6%.	 This 
positive trajectory may be due to the 
fact that the APLE contracts served 
as a baseline incentive for teachers to 
persist in their jobs. 

Panel B of Figure 3 shows the estimated 
percentage of teachers persisting in 
low-performing schools beyond each 
teaching year. It indicates that an 
estimated 74.9 percent of entrants to 
low-performing schools stayed in the 
set of low-performing schools beyond 
year three and persisted into year four. 
Because APLE tracks its recipients only 
through their fourth teaching year, we 
are unable to say how many left the set 

Figure 2.  Impact of the GTF award (with 95-percent confidence intervals) on 
recipients’ probability of teaching in a low-performing school within two years 
after receiving an APLE contract (n=27,106) 

Note: Fitted probabilities apply to a female elementary teacher from a CSU licensure institution with a sample mean age 
of 31.5 and a CBEST score at the sample mean of 152.
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of low-performing schools after their 
agreements ended at the conclusion 
of year four.

Because this part of our analysis is 
strictly descriptive, it is possible that 
the GTF recipients who began teach-
ing in low-performing schools differed 
in unobserved ways from their non-
recipient counterparts who did so. As 
a result, we cannot conclude from this 
retention analysis that the GTF influ-
enced retention rates either positively 
or negatively. 

Magnitude and Cost  
of the GTF’s Impact 

A critical policy question is whether 
the GTF program’s estimated impact 
on teachers’ career decisions is large 
enough to justify the cost to the tax-
payers of California. We have esti-
mated that for every seven teachers 
who received the GTF, two decided to 
teach in a low performing school and 
would not have done so otherwise. 
Due to the nature of our sample, we 
can generalize only to APLE recipients, 
725 whom received GTFs. We estimate 
that roughly 28 percent of these indi-
viduals, or 203 novice teachers, entered 
low-performing schools and would not 
have done so in the absence of the GTF 
incentive. And based on the descriptive 
retention analysis, we further estimate 
that the GTF staffed 716 one-year, full-
time teaching slots in low-performing 
schools with academically talented 
teachers who would have not otherwise 
taught in such schools.

But how much did this benefit cost 
the state of California? Excluding 

Figure 1. Fitted effects of licensure test scores and licensure institution type on 
the probability that an APLE recipient enrolled during GTF availability received a 
GTF (n=27,106)

Figure 3A.  Fitted Hazard Function Describing Exit from the Set of Low-
Performing Schools by the End of Each of the First Three Teaching Years 
(n=9,495)

Figure 3B.  Fitted Baseline Probabilities of Continuing to Teach in a Low-
Performing School Beyond Each of the First Three Years (n=9,495)
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administrative and overhead costs 
and restricting our analysis just to 
the value of the awards themselves, 
California spent $14.5 million on GTF 
award payments of $20,000 each to the 
725 recipients in our dataset. Of that, 
we estimate that roughly $7.5 million 
was repaid by recipients who did not 
complete their teaching requirements.
Ignoring collection costs and foregone 
interest, this leaves $7 million in net 
award payments. For that money, 
the state recruited 203 teachers to 
low-performing schools, who, within 
the next four years, staffed 716 one-
year teaching positions in those 
schools. This suggests that California 
paid roughly $34,500 in recruitment 
costs for each person whose entry 
decision it influenced, and about 
$9,800 in recruitment costs for every 
one-year teaching position the GTF 
staffed with an academically talented 
teacher. Assuming that each of those 
teachers educated an average of 40 
students per year, the per-pupil cost 
would have stood at about $245—a 
small fraction of California’s average 
per-pupil expenditure of $7,055 in 
2001-02 (Education Data Partnership, 
2008).11

What Additional Information 
Do Policymakers Need?

The estimate of benefits relative 
to costs depends on two pieces of 
information that cannot currently 
be estimated using California data. 
First, it depends on how long the 
GTF recipients remained in low-
performing schools beyond the four-
year window of this study. The longer 

they stay, the lower the recruitment 
cost per teaching year, and the more 
high-need students they will be able 
to teach. To answer this question, a 
database is needed that tracks the 
school-level employment histories of 
all teachers in California throughout 
their careers in the state. Not only 
would such a dataset have enabled a 
longer-term benefit/cost analysis, but 
it would also have allowed us to con-
duct an analysis generalizable beyond 
the large pool of APLE recipients. 
This type of dataset might be estab-
lished with relative ease if the State 
Teachers Retirement System, which 
currently tracks teachers’ employ-
ment histories at the district level, 
were to record and make available 
to researchers teachers’ school-level 
assignments. 

Second, the true benefit/cost ratio 
depends on the instructional effec-
tiveness of GTF recipients relative to 
their peers. In light of the aforemen-
tioned teacher distribution research in 
California and elsewhere, it is entirely 
plausible that the GTF recipients took 
teaching slots that would otherwise 
have been filled by weaker teachers. 
But to learn whether this was the case 
would require a dataset that linked 
longitudinal information about stu-
dents’ performance to their teachers 
each year. While the cost of estab-
lishing such a longitudinal student 
data system would be substantial, it 
would make possible research that 
would shed light on the efficacy of 
many California educational policy 
initiatives. 

Considerations  
for Future Policy

Academic talent has long been shown 
to predict teachers’ ability to increase 
student achievement. Thus, from a 
policy perspective, the goal of distrib-
uting academically talented teachers 
more equitably remains worthwhile. 
On the other hand, academic talent 
explains only a small percentage of 
the variation in teachers’ effective-
ness in raising student achievement 
(Boyd, Grossman, Lankford, Loeb, & 
Wyckoff, 2005; Clotfelter et al., 2007; 
Goldhaber, 2006; Kane & Staiger, 
2005). Consequently, it is worthwhile 
to explore ways of targeting incentives 
more precisely. One option would 
involve a recruitment incentive aimed 
at attracting academically talented 
teachers to high-need schools, coupled 
with a structured retention incentive 
based on multiple measures of teach-
ers’ effectiveness in enhancing their 
students’ skills and knowledge. 

Recruitment and retention incentives 
might also be expanded beyond mon-
etary support. Selection committee 
members suggested to us that if the 
GTF had included ongoing networking 
or professional development opportu-
nities, recipients’ sense of commitment 
to the award and its purpose might 
have been strengthened. Evidence 
from Teach for America (TFA) sup-
ports this proposition. TFA provides 
not only a fast-track entry route into 
teaching, but also external recognition, 
a strong sense of group identity, and 
ongoing opportunities for networking 
and professional support. And TFA’s 
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recruitment efforts appear relatively 
efficient: the organization spent $6,379 
per teacher they recruited into their 
2007-08 cohort (Teach for America, 
2008). However, the TFA model is not 
designed to emphasize teacher reten-
tion. Instead, the organization portrays 
teaching as a starter career and seeks 
to incubate future leaders who are 
sensitive to education issues into busi-
ness, law, medicine, and public policy 
(Teach for America, 2006). Although 
61 percent of TFA recruits remain 
in the teaching profession beyond the 
end of their two-year commitments 
(Donaldson, 2008) we estimated that 
85 percent of GTF recipients remained 
in low-performing schools beyond the 
second year, and that 75 percent ful-
filled their four-year commitments in 
those schools.

In fact, designers of the GTF have 
told us that they required four years 
of service and restricted eligibility to 
traditionally licensed teachers partly 
to distinguish the program from TFA 
and reinforce the notion of teaching 
as longer-term career commitment. 
However, it is possible that access to 
strong networking and professional 
support opportunities, like those 
offered by TFA, would have increased 
not only the entry and retention rates of 
GTF recipients, but also their capacity 
to work effectively with students and 
colleagues and influence the climates 
of their schools. Whether such non-
pecuniary incentives might have cost-
effectively supplanted a portion of the 
$20,000 awards remains an interesting 
question for future policy experiments 
to address.

The essential policy question, of course, 
is whether the GTF was a wise invest-
ment for California. In an effort to 
increase the number of academically 
skilled teachers in low-performing 
schools, spending just under $10,000 
for every one-year position staffed by a 
promising teacher who would have oth-
erwise gone elsewhere does not seem 
an extraordinarily high price to pay. 
Moreover, the longer the GTF recipi-
ents remained in underperforming 
schools beyond their four-year fellow-
ship terms, the lower the recruitment 
cost per teacher-year would ultimately 
have been. However, viewing the policy 
as a positive use of resources assumes 
that, as the literature suggests, these 
teachers were more effective than their 
counterparts at raising student achieve-
ment—an assumption that we cannot 
test with available data. As California 
moves to collect data tracking teachers’ 
career histories and linking teachers 
to students, it will become possible to 
evaluate policies like the GTF in terms 
of both their long-term costs and their 
student achievement benefits. Better 
data will thus allow the state to learn 
more about the benefits and costs of 
policy initiatives such as the GTF that 
are aimed at equalizing educational 
opportunity in California.

Appendix

An Analysis to  
Eliminate Selection Bias

Because GTF recipients had to self-select into the 
applicant pool and then be selected by a committee 
to receive the award, they may differ in unobserved 
ways from other licensure candidates. To the extent 
that they do differ, any simple comparison of their 
employment outcomes to those of other licensure 
candidates may incorrectly estimate the true impact 
of receiving the fellowship. In an effort to eliminate 
this bias and estimate the fellowship’s causal effect on 
recipients’ choice to teach in low-performing schools, 
we take advantage of the sudden introduction and 
termination of the GTF program, which, according 
to our searches of newspaper archives and interviews 
with selection committee members, would have 
been difficult for prospective licensure candidates to 
anticipate. We treat the GTF’s abrupt introduction and 
termination as policy shocks that randomly assigned 
licensure candidates to GTF eligibility, based on the 
years they were enrolled in a licensure program. This 
incidental random assignment creates a naturally 
occurring experiment, and we can estimate the 
probability of receiving the GTF as a function of this 
incidental random assignment. 

Given that the GTF was an academically competitive 
award, we allow the effect of enrollment in a GTF-
eligible year to vary by the two academic background 
characteristics we have on record: licensure program 
type (i.e., University of California, California State 
University, or a program offered by a private college 
or university) and performance on the California 
Basic Educational Skills Test (CBEST) a mandatory 
licensure examination that measures prospective 
teachers’ mathematics, reading, and writing skills. 
Thus, the estimated probabilities of receiving a GTF 
reflect not only the effect of enrollment in a GTF year, 
but also the differential effect of academic background 
on the ineligible (where it doesn’t change the prob-
ability from zero) and the eligible (where it affects the 
probability substantially). Consequently, when we 
estimate the effect of GTF-receipt probability on the 
probability of teaching in a low-performing school, 
we are capturing not only the incidentally assigned 
effect of enrollment year, but also the differential 
effect of enrollment year on individuals with different 
academic backgrounds. Assuming that labor market 
trends over time affected higher and lower ability 
licensure candidates similarly, estimating the prob-
ability of teaching in a low-performing school as a 
function of the probability of receiving a GTF yields 
an unbiased estimate of the causal impact of the GTF 
on the first job placement of its recipients.12
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2	 For examples, see Becker, 1952; Betts, Rueben, & 
Danenberg, 2000; Clotfelter, Ladd & Vigdor, 2006; 
Lankford, Loeb & Wyckoff, 2002.

3	 For examples, see Clotfelter, Glennie, Ladd, & 
Vigdor, 2008; Field, 2009.

4	 A school’s ranking on the Academic Performance 
Index is a function of students’ performance on the 
Statewide Testing and Reporting (STAR) program 
of annual standardized tests (California Education 
Code, Section 69612-69615.6, 2000).

5	 Teachers of mathematics, science, or special educa-
tion qualify for an additional $1,000 per year, and 
teachers of those three subjects working in schools 
with API rankings in the bottom 20% can earn yet 
another $1,000 annually. Thus, the largest possible 
award over four years is $19,000. 

6	 Between the 1999-00 and 2002-03 academic years, 
the number of standard, in-state APLE contracts 
awarded each year exceeded the number of first-
time, in-state teaching licenses by an annual 
average of 2,612, or 86 percent (Burke & Errett, 
2000, 2001, 2002, 2003; California Student Aid 
Commission, 2004). This is possible because, while 
the standard APLE contracts are targeted (with a 
few exceptions) at teachers without prior licenses, 
some may nevertheless have held prior emergency 
credentials. It is also possible because not all APLE 
recipients went on to earn their licenses. This pat-
tern may be due to the relative ease of contract 
attainment. The two-page APLE application can be 
quickly completed by hand. Recipients are chosen 
by their licensure programs, and as the APLE pro-
gram have expanded, these programs have worked 
aggressively to award all the contracts allocated 
to them (California Student Aid Commission, 
2005).

7	 Relative to first-time licensure recipients who 
did not have APLE contracts, a similar share of 
APLE recipients attended a University of Cali-
fornia licensure program (roughly 6 percent did 
so in both groups). However, while only about 45 
percent of APLE recipients attended a California 
State University Licensure program, we estimate 
that 80 to 90 percent of non-APLE recipients did 
so. The remaining 49 percent of APLE recipients 
attended independent institutions, versus 20 
percent or fewer of first-time licensure recipients 
who did not receive APLE contracts. However, 
the average CBEST scores of APLE recipients are 
similar to those of other CBEST takers. Using 
averages provided directly by the CCTC, we find 
that APLE recipients averaged a score of 50.1 in 
reading, 42.3 in writing, and 49.2 in math, versus 
other CBEST takers, whose scores averaged 50.0 

in reading, 43.3 in writing, and 47.5 in math. This 
represents a positive difference of 0.01 standard 
deviation in reading (sd=15) a negative difference 
of 0.09 standard deviations in writing (sd=10) and 
a positive difference of 0.11 standard deviations 
in math (sd=15). These figures are based on the 
authors’ calculations using statewide averages 
provided by the California Commission of Teacher 
Credentialing.

8	 To conduct our analysis, we supplemented the 
anonymous APLE records with teacher licensure 
test scores provided by the California Commission 
on Teacher Credentialing (CCTC) which issues 
teaching licenses, and with indicators provided by 
the California State University Chancellor’s Office 
of which APLE recipients received the GTF.

9	 The slope of the relationship is not noticeably dif-
ferent when we use only math, reading, or writing 
scores instead of composite scores as an indicator 
of academic skills.

10	 In the APLE recipient database, 54.7 percent of 
GTF recipients begin teaching in low-performing 
schools within two years after receiving APLE 
contracts. This figure differs from the estimate 
in Figure 2 for two reasons. First, to illustrate the 
fitted effect of the GTF, Figure 2 holds covariates 
constant at values prototypical for both GTF 
recipients and the full sample. These prototypical 
values are associated with higher rates of entry into 
low-performing schools than we find in the sample 
as a whole. Second, Figure 2 incorporates our strat-
egy for removing selection bias. As described in 
the technical article, Steele, Murnane, and Willett 
(forthcoming), we find that in the absence of the 
incentive, individuals chosen to receive the GTF 
were systematically less likely than their observably 
similar counterparts to begin working in low-per-
forming schools. This is consistent with a scenario 
in which the fellowship selection committee, based 
on numerous criteria including transcripts, essays, 
interviews, and recommendation letters, selected 
candidates with the highest opportunity costs and 
the most attractive labor market prospects. Figure 
2 thus expresses the estimated rates of entry into 
low-performing schools for prototypical GTF 
recipients in the absence of this negative selection 
bias—i.e., it presents an unbiased estimate of the 
impact the “treatment” on those who received it.

11	 We use an average of 40 students per year based on 
our observation that 43% of GTF recipients in the 
dataset who taught worked in secondary schools. 
We conservatively assume that each elementary 
teacher educated an average of 25 students per year, 
and that each secondary school teacher educated 
60 students per year.

12	 Additional details about this method can be found 
in Steele, Murnane, and Willett (forthcoming).
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