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I.  Introduction  

 

The No Child Left Behind Act has transformed the United Statesõ public education system by 

mandating that all districts staff their classrooms with òhighly qualifiedó instructors while raising 

student achievement to never-before met levels of performance. Meeting these requirements is 

proving particularly challenging for the nationõs lowest-performing public schools and districts, 

which have the greatest difficulties recruiting and retaining highly qualified teachers. Whether "highly 

qualified" teachers are defined as in the No Child Left Behind Act ðthose who are experienced, 

certified and who have in-field majorsñor as those who have an advanced degree, a National Board 

of Professional Teaching Standards Certification, who attended a competitive undergraduate 

institution, or even as those who see the greatest improvement in their students' test scores, extant 

research conclusively shows that schools with the highest proportions of low-performing, low-

income, and/or minority students have the lowest proportions of highly-qualified and high quality 

teachers (Betts, Reuben, & Danenberg, 2000; Clotfelter, Ladd, & Vigdor, 2007; Iatorola & Stiefel, 

2003; Imazeki, 2008; Lankford, Loeb, & Wyckoff, 2002; Peske & Haycock, 2006; Scafidi, Sjoquist, & 

Stinebrickner, 2007). Given the impact of teacher quality on student achievement (Aaronson, 

Barrow, & Sander, 2007; Rivkin, Hanushek, & Kain, 2005; Rockoff, 2004), this inequitable 

distribution of teachers has perilous implications for student learning in low-performing, high-

minority and high-poverty schools and districts (Imazeki, 2008; Jacob, 2007). 

 Many districts, in an effort to staff their schools with high quality teachers in their areas of 

greatest need , are implementing policies intended to incentivize teachers and teacher candidates to 

work in their districts (Murphy & DeArmond, 2003; Prince, 2003). Such policies vary in both target 

and scope. Some focus on recruiting and then retaining new teachers by providing novice teachers 

with enhanced induction and mentoring services to ease their transitions into the teaching 

workforce. Other policies promote the retention of experienced teachers by creating career ladders 

that provide increased responsibility to veteran teachers for taking on new leadership or mentorship 

duties. 

Among the most widely discussed recruitment and retention strategies is the provision of 

economic incentives for teachers. These economic or financial incentive policies take many forms. 

Some, such as overall salary increases that provide higher salaries for all teachers in a district, are 

aimed at recruiting and retaining a wide range of teachers. Others give salary increases to teachers of 

specific hard-to-staff subjects such as science, math, English as a Second Language (ESL) or special 
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education, or who teach in particularly hard-to-staff schools. Other districts reward teachers for 

obtaining advanced degrees or certifications or for extensive experience, characteristics that may be 

perceived as signaling teacher quality. Although districts of all types are using economic incentives to 

attract and retain desirable teachers, many of these policies are specifically aimed at reducing the 

disparities in teacher qualifications between schools and districts by bringing high-quality teachers 

who teach in the hardest-to-staff subject areas to teach in the hardest-to-staff schools and districts 

(Milanowski et al., 2009). 

Despite a great deal of literature and media reports that speculate about and discuss the 

prevalence and efficacy of these economic incentive policies (Imazeki, 2008; Kolbe & Strunk, 2010; 

Loeb & Miller, 2006; Prince, 2003; Sawchuck, 2009b), little empirical research has analyzed districts' 

widespread use of these policies or explored their effectiveness in accomplishing the stated goals of 

recruiting and retaining specialized and high quality teachers. Given that there is evidence that these 

policies are being used by districts across the country and may carry with them large price tags 

associated with yearly increases to teachers' salaries (and ultimately to their eventual retirement 

stipends), this lack of empirical research concerning the actual prevalence and effectiveness of these 

policies is alarming. This study aims to address the gap in our knowledge by answering four 

questions related to the use of fiscal incentive policies targeted towards specific kinds of teachers. 

First, to what extent do California school districts implement economic incentive policies, and what 

kinds of teachers do they target? Second, what kinds of districts implement specific types of 

economic incentive policies? Third, do districts implement fiscal incentives that target the teachers 

they most need? Last, we ask: are districts that implement financial incentive policies successful in 

recruiting and retaining teachers that meet their workforce needs? 

In order to answer these questions, we created a unique dataset gleaned from California 

school districts' collective bargaining agreements (CBAs). The collective bargaining agreements 

negotiated between local teachers' unions and district administrations house the majority of school 

district policies that affect teachers, including all those that govern teachers' compensation. Unions 

and district administrations bargain over districts' salary schedules, which specify the salaries 

teachers receive according to their level of experience and the amount of education credits teachers 

have towards and beyond a masterõs degree. The contracts also outline the specific financial 

incentives that districts build into their compensation schemes that are intended to entice certain 

kinds of teachers to teach in their districts. 
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We collected and reviewed the CBAs from 465 California school districts in the 2005-6 

school year and from 526 California school districts in the 2008-9 school year, with a matched 

subsample of 428 district CBAs from both school years, to generate a comprehensive dataset that 

outlines districts' use of specific economic incentive policies. These data allow us to examine the 

kinds of incentive policies districts implement and which types of teachers are targeted through 

these policies. We marry these data to California school district personnel data from the California 

Basic Educational Data System (CBEDS) and to district demographic data from the National Center 

for Education Statistics (NCES) Common Core of Data (CCD) to assess the relationships between 

districts' use of incentive policies and their staffing and student needs.  

Our analyses focus on California districts because California's unique labor market context 

has left schools and districts with a chronic shortage of certain kinds of teachers, such as those who 

are certified to teach ELL students, and with a documented inequitable distribution of teachers 

across schools and districts (Esch et al., 2005; Koski & Horng, 2007). California districts are also 

extremely diverse, with enormous variety in size, location, demographics, and achievement.  As such, 

we would expect that California school districts would be active in their efforts to recruit and retain 

high-demand teachers and therefore provide a particularly appropriate forum in which to examine 

districts' use of economic incentives intended to attract and retain targeted teachers. 

Districts in California and in other states likely consider their need for teachers along 

multiple dimensions. Two of the most important considerations are the need for high-quality teachers 

and the need for teachers with specific skills or credentials, such as bilingual /English as a Second 

Language (ESL) teachers, math, science or special education teachers (Kolbe & Strunk, 2010). We 

focus on economic incentive policies that provide financial rewards for teachers with specific skills 

or with credentials that proxy for high quality ð National Board of Professional Teaching Standards 

certifications, doctorates, and experience.1   

Another compensation policy that has received a good deal of attention in the media and 

research literature is "pay for performance," which will theoretically increase the recruitment and 

retention of high-quality teachers (as measured by students' test scores). We do not focus on 

performance pay policies in this work. Instead we concentrate on policies intended to increase the 

quantity of targeted types of teachers. 

                                                           
1 Extant research shows that few of these proxies are closely linked to teacher quality as measured by increased student 
performance. However, in the absence of other means to assess and reward teacher quality, many districts utilize rough 
proxies such as education and experience in their compensation and reward structures. 
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 This paper proceeds as follows: Section II outlines the theoretical basis for school districts' 

use of economic incentives to recruit and retain specific types of teachers, and briefly reviews the 

extant literature on the use of such incentives. Section III describes our unique fiscal incentive data 

gathered from California CBAs and summarizes the variety of incentive policies used in California 

school districts in the 2005-6 and 2008-9 school years. We show that while many school districts in 

California have economic incentives policies targeted at teachers with specific skills or credentials, 

most incentive policies are focused more on teachers with rough proxies for "quality." Those that do 

target teachers in high-need subjects for the most part focus on rewarding those certified to teach 

special education students and English language learners; few are aimed at teachers of other hard-to-

staff subjects such as math or science. Section IV examines what district characteristics are 

associated with the provision of economic incentives. We find little evidence that particularly "hard-

to-staff" districts, such as those with high proportions of minority or low-income students, low 

student achievement or in urban locations are more likely to implement economic incentives. 

However, we find suggestive evidence that certain kinds of districts are more likely to implement 

incentives that target "high quality" teachers and others are more likely to implement incentives that 

focus on teachers with specific subject credentials. Section V explores whether districts appear to 

strategically offer economic incentives to attract and retain teachers who can address their specific 

workforce needs. We examine whether districts with the highest need for special education and ESL 

teachersñdefined by high proportions of special education and Hispanic students,2 high 

proportions of special education and ESL teachers, and high attrition rates of special education and 

ESL teachersñimplement incentives intended to attract and retain special education and ESL 

teachers. In addition, we ask whether districts that need "high quality" teachers ð defined by low 

student achievement, below-average teacher experience and high overall teacher attrition ð 

implement incentives that target teachers with credentials that may indicate quality. We find only 

scant evidence that districts are aligning their provision of specific economic incentives with their 

particular staffing needs. Section VI describes and discusses the relationships between targeted 

incentive policies and teacher attrition and recruitment. We find that the incentive policies 

implemented by California school districts are not associated with decreased attrition or increased 

                                                           
2
 California stopped reporting the proportion of English Language Learners in its schools and districts to the National 

Center for Education Statistics (NCES) Common Core of Data after the 2005 school year. To retain consistency in our 
analyses, we use the proportion of Hispanic students as a proxy for the proportion of ELLs in the districts. In California 
in the 2004-5 and 2005-6 school years, the proportions of ELLs and Hispanic students were significantly correlated at 
0.85. 
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recruitment rates of the targeted teachers. Section VII discusses possible rationales for the 

relationships (or lack thereof) between staffing needs, compensation incentive policies, and 

turnover, and concludes. 

 

II.  Why Economic Incentive Policies, and What Do We Know? 

 

School districts' use of economic incentive policies follows a simple theory of action: 

provide the most-needed teachers with monetary rewards, and those teachers will be induced to 

teach in the districts that provide them with these rewards. Ideally, then, the rationale and 

implementation of economic incentive policies follows the trajectory outlined in Figure 1, below. 

First, districts assess their needs based on their student population, their current teachers' 

qualifications, and their rates of turnover and recruitment of the kinds of teachers necessary to 

address student needs. Once they have determined what kinds of teachers they require, districts 

implement policies - in this case economic incentives - to attract these high-need teachers. The 

incentive policies then encourage the targeted teachers to come teach in the district, and these 

teachers, by meeting the local student needs, improve district outcomes.  

 

Figure 1: Economic Incentives Theory of Action 

 

 

 

 

 

For example, a district may have a high proportion of English Language Learners who 

require specialized instruction and a relatively low proportion of teachers who are certified to teach 

ELLs, and/or high rates of turnover of such certified teachers.  In this case, the district has a need 

for more teachers with bilingual or English as a Second Language (ESL) credentials. This district 

would then work with the teachers' association to implement a policy that provides economic 

incentives for ESL teachers. These incentives attract the necessary teachers to the district and retain 

them with the promise and delivery of financial rewards. With the increased capacity to teach ELL 

students in the district, these students see higher achievement.  
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Although this theory of action suggests a smooth transition between policy implementation 

and intended outcomes, the success of economic incentives in meeting districts' workforce needs 

relies on five assumptions. If any one of the assumptions is not met, the theory of action 

disintegrates. Districts risk spending substantial amounts of money on incentives that will not 

impact their workforce, and subsequently student achievement, in the intended ways. The first, and 

perhaps the most basic, assumption for the success of district incentive policies underlies the first 

step in the theory of action, which requires that districts accurately assess their teacher workforce 

needs. Districts must use data to not only determine what kinds of students they have and what 

kinds of teachers they require to meet the needs of those students, but also to assess their current 

teacher workforce and any patterns in recruitment and retention of high-needs teachers. If districts 

fail to correctly recognize their own workforce needs, none of the subsequent steps in the theory of 

action can occur.  The second assumption rests in districts' abilities to design policies that match 

their instructional needs. The theory of action presumes that districts, once they have correctly 

identified their instructional needs, are able to strategically align their incentive policies with those 

needs. For example, once a district with a high proportion of ELL students has determined it needs 

more ESL teachers, it must then implement incentives targeted specifically at ESL teachers. 

Although this step would seem simple to policy planners and evaluators, it can be deceptively 

difficult for districts to implement policies aligned with their needs due to district regulations or 

context that may constrain administrators from implementing an incentive policy (Kolbe & Strunk, 

2010).  

The third assumption also presumes districts' abilities to implement an incentive policy; once 

districts have correctly assessed their needs and matched their policies to those needs, the incentives 

must be large enough to persuade teachers to exchange increased compensation for less attractive 

working conditions.  This is tied to the fourth assumption, which requires that teachers respond to 

monetary incentives. Districts that implement economic incentives assume that teachers are 

motivated by increased compensation. However, teachers consider multiple working conditions in 

their decisions about where to teach, including the district's location close to their homes (Boyd, 

Lankford, & Loeb, 2005), the level of support from administrators and fellow teachers (Ingersoll, 

2001; Johnson & Birkeland, 2003; Loeb, Darling-Hammond, & Luczak, 2005), students' race, 

poverty and performance compositions (Hanushek, Kain, & Rivkin, 2004), and various district and 

school resources (Buckley, Schneider, & Shang, 2004; Ingersoll, 2003).  In order for economic 

incentives to be successful in recruiting and retaining teachers, teachers have to be willing to trade 
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less appealing working conditions for higher pay, and districts must set the incentives at high enough 

levels to induce teachers to give up more pleasant work environments. The third and fourth 

conjectures in the use of financial incentive policies assumes that the salary increases provided by 

such policies are enough to combat the other characteristics of hard-to-staff districts that might 

dissuade teachers from teaching there. The final assumption is also straightforward: teachers must be 

able to impact students' learning and education and as such improve student outcomes.  

Although the research base is conclusive about the fifth assumption, that teachers do matter 

for students' learning (see, for examples, Goldhaber, Brewer, & Anderson, 1999; Rivkin et al., 2005; 

Rockoff, 2004), little research has assessed the veracity of the first four assumptions, on which the 

success of economic incentives depends. The research that does study economic incentives focuses 

on the third and fourth assumptions, which require teachers to respond to monetary incentives and 

districts to provide great enough rewards to induce teachers to trade off more advantageous working 

conditions. A handful of studies examine the potential impact of economic incentives on new 

teachers' stated preferences for jobs and find that new teachers are likely to consider salary and 

financial incentives when choosing the schools and districts in which they would like to teach, but 

that other working conditions are equally or more important to them as they make their initial 

teaching choices (Bacolod, 2007; Milanowski et al., 2009; Painter, Haladyna, & Hurwitz, 2007). 

However, empirical work that examines teachers' actual preferences confirms that teachers do 

respond to higher pay, and specifically that higher salaries are associated with the increased 

recruitment and retention of higher quality teachers (Figlio, 2002; Guarino, Santibanez, & Daley, 

2006; Ingersoll, 2001; Manski, 1987; Rickman & Parker, 1990).  

Research is less conclusive as to whether or not fiscal incentive policies provide large enough 

rewards to entice teachers to trade high salaries for difficult working conditions. We identify only 

three papers that examine the success of financial incentive policies in recruiting and retaining 

targeted teachers. All of these suggest that salary increases of manageable sizes do significantly 

impact teacher retention. Clotfelter, Ladd, Vigdor, and Wheeler (2006) examine a short-lived 

incentive policy in North Carolina that provided $1,800 salary increases to math, science and special 

education teachers who taught in low-performing public schools. They found that these targeted 

incentives were successful at reducing turnover rates by an average of 12 percent in high-poverty, 

low-performing school districts. A California study by Reed, Rueben, and Barbour (2006) shows that 

an overall salary increase of $4,400 instituted in California in the 1990s reduced the probability that a 

new elementary school teacher would exit teaching by 17 percent. Recent work by Steele, Murnane, 
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and Willett (2009) finds that a California state incentive policy providing $5,000 per year for four 

years to attract academically talented new teachers to the state's lowest performing schools and 

retain them for at least four years increased the likelihood of those teachers working in hard-to-staff 

schools by 28 percent. In addition, 75 percent of the teachers receiving the incentive stayed in the 

schools for at least four years. Other studies, however, suggest that salary additions would need to 

be quite sizable to attract and retain high quality teachers to the hardest-to-staff districts and schools 

(see, for example, Clotfelter et al., 2006; Hanushek et al., 2004). 

Noticeably missing from the body of literature on economic incentive policies is research 

that explores the accuracy of the first two assumptions, which require districts to accurately assess 

their personnel needs and match incentive policies to these needs. Although districts likely have data 

systems that track their student and teacher populations, they may not have the capacity or exigency 

to accurately analyze trends in student needs or faculty retention in order to understand which kinds 

of teachers are most needed. Moreover, they may be hindered from actually implementing incentive 

policies that reward teachers in hard-to-staff subjects or schools by restricted budgets, resistance 

from teachers' unions, school boards or other district actors, or by other district regulations or 

contexts. In addition, questions still remain as to the usefulness of using district-level incentive policies 

to impact overall district turnover and the turnover of specific kinds of teachers. All three of the 

empirical studies mentioned above examine state incentive programs, and no studies to date have 

explored the relationship between district-level incentive policies and teacher staffing patterns within 

districts.  

 

III.  What Economic Incentives do California School Districts Use? 

 

 Although states' use of financial incentive policies has been documented (Kolbe & Strunk, 

2010; Loeb & Miller, 2006; Loeb, Miller, & Strunk, 2009) and evaluated (Clotfelter, Glennie, Ladd, 

& Vigdor, 2008; Reed et al., 2006; Steele et al., 2009), and there are multiple examples of individual 

districts' utilization of fiscal incentive policies (see Kolbe & Strunk, 2010; Prince, 2003), there have 

been no exhaustive reviews of the kinds of economic incentives used by individual districts within a 

state. Moreover, little attention has been paid to district policies being implemented heterogeneously 

across a state with a high unmet demand for specific kinds of teachers. As such, existing research 

leaves us with mostly anecdotal evidence about the prevalence of districts' use of economic incentive 

policies.  
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 Using data from California school district CBAs, we are the first to outline the frequency of 

districts' implementation of incentive policies across a single state. Because districts bargain with 

teachers' associations over teacher compensation policies, districts' use of any economic incentive 

will be captured in the CBAs.3 Collecting data from the contracts negotiated between school district 

administrations and local teachers' associations was a comprehensive task. We first attempted to 

gather teachers' union contracts from district websites. For those districts from whose websites we 

were unable to collect the contract (the far majority), we solicited contracts through a public records 

request, first by email, then by follow-up letter, and finally through phone calls to district 

administrators. For two reasons, we limited our efforts to districts with four or more schools. First, 

we found that small districts were often less likely to respond to our multiple requests for contracts. 

Second, although districts with four or more schools constitute only 55 percent of California school 

districts, they employ almost 95 percent of California's teachers and educate over 95 percent of 

California K-12 students. The economic incentives in these districts, then, impact the majority of 

California students and teachers. We collected the contracts in two school years, 2005-6 and 2008-9, 

spacing out our data collection because California school districts are required to renegotiate their 

teachers' union contracts no more than every three years. We were able to collect 465 contracts, or 

83 percent of contracts from districts with four or more schools, for the 2005-6 school year. We 

collected 526, or 87 percent of contracts from the 2008-9 school year from districts in California 

districts with four or more schools. Our sample includes 428 districts from which we have both 

2005-6 and 2008-9 union contracts. 4 We then coded the items in the CBAs that set district policy 

regarding the use of compensation incentives. Because teacher compensation policies must be 

regulated within districts' CBAs, we believe that this approach generated the most comprehensive 

dataset of all districts' economic incentive policies.  

 Table 1 shows that economic incentives are widely used by California school districts, and 

that multiple kinds of teachers are targeted. These incentive policies can be broadly classified into 

two groups: those that reward teachers for possible indicators of teacher quality (experience, 

National Board of Professional Teaching Standards (NBPTS) certification or doctorate degrees), and 

                                                           
3 California is one of 33 states with mandated collective bargaining. As such, nearly all districts in California have local 
teachers' unions which negotiate with district administrators to establish the collective bargaining agreements that govern 
teachers' work rules, including compensation. 
4 We are indebted to Drs. William Koski and Eileen Horng for their collection of the 2005-6 contracts. We compared 
the observable characteristics of California districts with four or more schools from which we have contracts from each 
school year to those of the remaining districts for which we do not have contracts. The districts appear not to 
systematically vary on any observable characteristics.  
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those that compensate teachers with specific high-need subject credentials. These two varieties of 

incentive policies have quite different intents, and likely different outcomes. Economic incentive 

policies that reward teachers for education or experience recompense teachers of all subject 

specialties in schools of all types within a district. The purpose of such policies may be to attract and 

retain more teachers in general, or specifically to target "high quality" teachers, defined as those with 

high levels of experience and/or those who possess higher education credentials, graduate school 

credits, or National Board certification. Given that traditional salary schedules are built to reward 

teachers for experience and education, incentive policies that further compensate teachers for these 

attributes are well within the realm of traditional contract content and emulate policies that already 

exist. It is likely that districts will see little resistance from teachers and their associations or from 

administrators or school boards for implementing such incentives. However, incentives for 

experience and education do not differentiate between teachers with different areas of expertise, and 

as such they are not aligned with districts' subject- or location-specific recruitment and retention 

needs.   

 The second group of economic incentive policies -- those that differentiate between teachers 

of different subject specialties or who teach in different kinds of schools -- aim to increase the 

quantity of teachers with specific skills in order to meet districts' particular workforce needs. These 

policies are more controversial because teachers' unions have traditionally held the stance that 

differentially compensating teachers based on the subjects they teach undermines teacher solidarity 

and undervalues teachers who provide important services to schools and districts (National 

Education Association, 2003; Sawchuck, 2009b). As such, it is likely more difficult for district 

administration to lobby for and implement economic incentives that reward teaching hard-to-staff 

subjects, such as math, science, special education or bilingual/ English as a Second Language, or that 

differentially compensate teachers who are willing to work in hard-to-staff locations such as urban 

centers or very rural areas. However, these are the policies that can theoretically impact districts 

workforce patterns by reducing targeted teacher turnover and increasing targeted teacher recruitment.  

 Table 1 shows that there is wide variation in the types of economic incentives offered by 

California school districts, and the frequency of use of each incentive differs by incentive category. 

Incentives that address teacher "quality" by rewarding teachers for experience, higher education 

degrees. or advanced certifications are much more common than incentives that address teacher 

quantity by targeting teachers with specific credentials who meet districts' workforce needs.  The 

first three rows of Table 1 highlight the first type of economic incentives used by districts: those that 
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generally expand the traditional salary schedule by rewarding teachers who hold a credential from 

the National Board for Professional Teaching Standards (NBPTS), teachers who hold a doctorate 

degree, and teachers who have been in the district for long periods of time (longevity).5 The first two 

incentives effectively add more columns to the salary schedule, compensating teachers for additional 

education credits. The third adds more rows to the schedule, rewarding teachers for experience and 

loyalty to the district. Not surprisingly, these are three of the most popular incentive policies used in 

California districts, with approximately three-quarters of districts offering incentives for longevity in 

the district in both the 2005-6 and 2008-9 school years, and approximately one-half of districts 

offering incentives for teachers with doctorate degrees. We see that seventeen percent of California 

districts with four or more schools offer incentives for teachers with National Board for 

Professional Teaching Standards certifications in the 2005-6 school year, and 21.7 percent do so in 

the 2008-9 school year. 

 The remaining incentive policies highlighted in Table 1 reward teachers who teach in hard-

to-staff subjects or locations. We see that this second type of policy is far more rare than policies 

that extend the traditional salary schedule. Only approximately one percent of school districts offer 

economic incentives to attract and retain math or science teachers, and less than one-half of a 

percent offer fiscal incentives for teachers who are willing to teach in geographically challenging 

schools within the district. Incentives for special education and ESL teachers are relatively more 

common, with 13.5 percent of districts offering incentives for special education teachers in the 

2005-6 school year and 21.5 percent offering such incentives in 2008-9, and approximately 30 

percent of districts offering incentives for bilingual or ESL teachers in both school years.6  

 Tables 1 and 2 also suggest that certain types of economic incentives became more 

commonly used between the 2005-6 and 2008-9 school years. This is especially the case for those 

that reward experience and education, indicating an expansion of incentive policies that extend the 

traditional salary schedule. However, Table 1 indicates that the use of incentives for math, science, 

and bilingual/ ESL teachers and teachers in hard-to-staff locations remained virtually stagnant. 

Table 2 specifically shows the rates of growth and loss of economic incentive policies in our 

matched sample of districts. Given the scarcity of districts offering incentives for math and science 

teachers and teachers willing to teach in geographically challenging areas, Table 2 focuses on the 

                                                           
5 Because nearly all districts in our sample include incentives for teachers with master's degrees, we do not consider them 
in this paper. They are essentially built into salary schedules. 
6 Comparisons of incentive policies in districts in our matched sample show similar patterns to those outlined in Table 1. 
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economic incentives that target the remaining groups of teachers. As is clear from Table 1, we see 

that the far majority of districts did not change their incentive policies between the two periods. 

However, more districts in our matched sample implemented incentive policies than removed them. 

Moreover, Table 2 shows that districts more frequently implement and less frequently eliminate 

incentives that target teachers with characteristics that may signal quality, relative to the 

implementation and elimination rates of bilingual/ ESL incentives. These patterns indicate that not 

only do districts more often employ incentives that reward teachers for experience and education, 

but that the frequency of these incentive policies is increasing while the use of many incentives that 

shift traditional compensation patterns remains constant at low levels.  The one clear exception to 

this trend is the provision of incentives for special education teachers, the prevalence of which 

nearly doubled in our matched sample of districts.  

 We also find that the fiscal rewards can be substantial, similar in magnitude to the incentive 

amounts studied in North Carolina (Clotfelter et al., 2008). Table 3 shows incentive amounts in 

actual dollars, as stated in the contracts, as well as adjusted by a comparable wage index (CWI) to 

reflect the value of the rewards relative to local compensation (Taylor & Glander, 2006). In addition, 

we further adjust the 2005 CWI-adjusted dollar figures for inflation, such that CWI-adjusted 2005 

award figures can be compared to the 2008 awards.7 Average incentive amounts range from $910 to 

$1,718 in 2005-6, and from $1,034 to $1,947 in 2008-9. If the North Carolina findings hold true in 

California, these reward amounts may be sizable enough to incentivize teachers to teach in the 

districts offering the additional compensation. We again find that districts are partial to incentives 

that reward teachers for proxies of quality; the awards for teachers with doctorates and NBPTS 

certifications are the largest in 2008-9. In addition, the magnitude of the adjusted rewards for 

doctorates and longevity is greater in 2008-9 than in 2005-6, whereas the reverse is true for the 

incentive amounts offered for teachers with bilingual/ESL certifications.  

 That districts appear to be more likely to use and to increase their use of economic incentive 

policies that target teachers with credentials or characteristics signaling teacher quality may be 

attributed to a number of potential factors. First, it is possible that districts are responding to 

student need ð a hypothesis that we will test in the following section. Second, districts may be 

reacting to the emphasis placed on "highly qualified" teachers in recent federal legislation such as the 

No Child Left Behind Act (NCLB). Districts may also be responding to the stringent achievement 

                                                           
7
 We omit data regarding the magnitudes of incentives for special education teachers due to unreliability of our 2005-6 

measures for these data. 
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focus of NCLB, which requires that districts and schools increase achievement for all students. 

Theoretically, high quality teachers should be able to help increase student performance for all 

students in ways that will help schools and districts to meet NCLB-set goals. Third, it is possible that 

California school districts are not suffering from as much of a shortage of bilingual or ESL teachers 

now as they did in the past. This is not because there is less of a need for these teachers, but rather 

that more and more teacher preparation programs in California are including training in ESL within 

their curricula. In addition, many districts in California have begun requiring that their teachers hold 

a bilingual/ESL credential such as a Bilingual Crosscultural Language and Academic Development 

(BCLAD) certificate, and as such there is no additional compensation offered to teachers who hold 

one since all teachers do. Last, it is likely that there is simply less resistance to the implementation of 

fiscal rewards that are more in line with traditional aspects of teacher compensation ð education 

(doctorates and NBPTS certification) and experience. Teachers' associations have historically been 

opposed to elements of compensation structures that differentially reward teachers with the same 

levels of experience and education based on their subject expertise. As such, it may be particularly 

difficult to implement incentive policies that reward teachers in hard-to-staff subjects given 

traditional union pushback against such policies (National Education Association, 2003; Sawchuck, 

2009a; Weaver, 2007). 

Whatever the motivation, if districts provide certain categories of incentives at higher rates 

than others for reasons that are not aligned with their specific needs, the incentive policies may fail 

to achieve their intended goals. As discussed in Section II, the success of economic incentive 

policies rests on the basic assumption that districts correctly analyze their district staffing needs and 

implement specific incentives targeted at recruiting teachers to fill those needs. Although many 

districts might appreciate having more teachers with doctorates, high levels of experience, and/or 

NBPTS certifications, these teachers do not address the shortage of teachers with math, science, 

special education or ESL credentials. This does not mean, however, that districts are not strategically 

aligning their incentives with their needs. The next two sections explore which kinds of districts are 

using economic incentives, and whether districts with particular staffing patterns and student 

characteristics do in fact implement economic incentive policies that are aligned with their specific 

needs. 
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IV.   What Kinds of Districts Implement Specific Types of Economic Incentives? 

 

 To examine the types of districts that use economic incentive policies, we combine our 

economic incentive data with district-level student and district demographic data taken from the 

National Center for Education Statistics (NCES) Common Core of Data (CCD) and with California 

district staffing information available from the Professional Assignment Information Form (PAIF) 

dataset from the California Basic Education Data System (CBEDS). We focus these first descriptive 

analyses on assessing the characteristics of districts that use incentives in each of our two years of 

data ð 2005-6 and 2008-9. These analyses are intended simply to illustrate who is using these policy 

tools. The next section will begin to address why districts may be implementing incentive policies, 

focusing on the staffing needs of the district. In this section we run simple logistic regressions to 

explore associations between district characteristics and the provision of incentives. We cannot 

examine districts' use of incentives for math or science teachers or for teachers willing to teach in 

geographically challenging locations given the scarcity of districts in our sample that implement such 

policies. As such, we limit our discussion to economic incentives targeted at bilingual/ESL or special 

education teachers and teachers with National Board of Professional Teaching Standards 

certifications, doctorates, or extensive in-district teaching experience. 

 We estimate a series of logistic regressions of the following form using economic incentive 

data from both the 2005-6 and 2008-9 contracts: 

 

Pr ὭὲὧὩὲὸὭὺὩὲὨὸ= 1 =
Ὡᾀ

1 + Ὡᾀ
 

where            (1) 

 

ᾀ= ‍0 + ‍1ὛὨὸ 1  + ‍2ὝὨὸ1  + ‍3ὈὨὸ 1 + ὺὨὸ 

            

where the probability of district d offering a targeted incentive of type n (n=bilingual/ESL, special 

education, NBPTS, doctorate or longevity) in year t (2005-6 or 2008-9) is a function of a set of 

student, teacher and district characteristics at time t-1. S, the vector of student characteristics, 

includes the proportion of students who receive free or reduced price lunch services (a proxy for 

poverty), student achievement (as indicated by the district-level Academic Performance Indicator 

(API) score), and the proportions of black students, Hispanic students and special education 
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students.  T, the vector of teacher characteristics, includes the mean experience level of teachers in 

the district, the proportion of teachers with masterõs degrees, masterõs degrees and 30 units of 

credits, and the proportion of teachers with doctorates, as well as the proportion of teachers who 

have special education and bilingual/ESL certifications. D, the vector of district characteristics, 

includes an indicator of district location (urban and rural, with suburban/town omitted), an indicator 

of district level (elementary and high school district, with unified omitted), the rate of enrollment 

change in the district, district size (in 1000s of students), district size, and total per pupil 

expenditures (in $1,000s). We execute these analyses separately using the 2005-6 and 2008-9 

incentive data and independent variables from the 2004-5 and 2007-8 school years, respectively. We 

use demographic variables taken from the year before the implementation of the incentive because 

contracts, and therefore economic incentives, are intended to be implemented before the beginning 

of the school year (year t). The preceding year's characteristics should influence the subsequent 

implementation (or elimination) of the incentive policy.  Table 4 shows summary statistics of each of 

the variables used to measure district workforce needs. All models use Huber-White adjusted 

standard errors.  

Two hypotheses guide these analyses. First, we expect that districts that historically have 

trouble attracting and retaining teachers, and specifically high quality teachers and "hard-to-staff" 

teachers (such as bilingual/ESL teachers and special education teachers) will be more likely to use 

economic incentives. Districts that face chronic teacher shortages tend to be those with higher 

proportions of minority, poor and low-performing students and those located in urban centers or 

rural areas (see Jacob (2007) for a more complete description of this problem). Second, we 

hypothesize that districts that have more special education or ELL students would be more likely to 

use incentives to target the teachers that can best meet their staffing needs. We also expect districts 

with higher rates of teacher attrition and/or lower rates of recruitment to be more likely to use 

economic incentives. However, because of the endogeneity concerns that would plague a cross-

sectional analysis of the relationship between teacher attrition or recruitment and the 

implementation of incentive policies, we leave the exploration of this relationship to Section V. 

 Table 5 depicts the results from equation (1) for each incentive type in the 2005-6 and 2008-

9 school years. We separate the incentives into two main types: those that target certain kinds of 

hard-to-staff teachers (bilingual/ ESL and special education teachers), shown in the first panel of 

Table 5; and those that target teachers with signals of enhanced teacher quality, as defined by the 
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rough proxies of NBPTS certification, doctoral degrees, and experience (longevity) and shown in the 

second panel.   

We find some evidence to support each of our hypotheses, although not a great amount. 

Although there is some evidence that districts with more black and Hispanic students use economic 

incentives, the relationship between minority populations and the use of incentives is not 

consistently significant across incentive categories or years. Similarly, results indicate that urban 

districts are more likely to implement incentives that seek teachers with possible signals of quality, 

but they do not use incentives targeting specialized teachers. For instance, in 2008-9, the average 

urban district is approximately 10.3 percent more likely to use an NBPTS incentive than a suburban 

district, all else equal. In addition, results suggest that districts with higher proportions of poor 

students may be less likely to use incentives, even when controlling for district expenditures, 

although this relationship is only significant in the case of incentives for teachers with doctorates. In 

2008-9, the average district with ½ a standard deviation more than the mean proportion of students 

eligible for free- or reduced-price lunch (FRPL) has a 15.5 percent lower probability of using 

doctorate incentives than does a district with ½ a standard deviation lower than the mean 

proportion of poor students. Districts with lower API scores are not consistently significantly more 

likely to use incentives.  

Table 5 provides substantiation for a part of our second hypotheses. The first panel of Table 

5 shows that districts with higher proportions of Hispanic students are more likely to use incentives 

that target bilingual/ESL. For instance, in 2008-9, a district with a proportion of Hispanic students 

½ a standard deviation above the mean is 12.5 percent more likely to use a bilingual/ESL incentive 

and 11.5 percent more likely to use a special education incentive than a district with ½ a standard 

deviation fewer Hispanic students, holding all other predictors at their means. These results are 

similar in 2005-6. However, districts with high proportions of Hispanic students are also more likely 

to utilize special education incentives, whereas districts with high proportions of special education 

students are not.  

In general, these analyses indicate that particularly hard-to-staff districts are not consistently 

using fiscal incentives more than other districts. The clear exceptions to this are districts with high 

proportions of Hispanic students and urban districts. The next section explores if districts are 

perhaps judging their staffing needs by their specific workforce patterns instead of or in addition to 

their demographic characteristics. 
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V. Do Districts Strategically Implement Economic Incentives to Meet Staffing Needs? 

 

 In section IV, we estimate the probability of a district using a targeted economic incentive as 

a function of district characteristics. This paints a descriptive picture of what kinds of districts are 

using specific types of economic incentives. We are also interested in whether districts with needs 

for specific kinds of teachers as indicated by their workforce patterns are more likely to use 

economic incentive policies. We conceive of workforce patterns in three ways. First, we consider the 

rate of teacher attrition, both of all teachers and of the specific kind of teachers targeted by an 

economic incentive. Second, we focus on the rate of novice teacher attrition, or the turnover rate of 

teachers in their first three years. Third, we are concerned with the proportion of specific types of 

teachers in a district relative to the populations they are needed to teach.  

Cross-sectional analyses of the sort described in equation (1) are insufficient to address this 

problem because of the likely endogeneity inherent in the model. A cross-sectional relationship 

between workforce need ð variously defined ð and the use of an economic incentive may be 

interpreted as evidence of the alignment of need with policy, or as the success of the policy in 

addressing the need. We attempt to correct for this by utilizing lagged indicators of need: turnover, 

novice turnover, and the proportion of teachers of a given type in the year previous to the contract. 

Unfortunately, this still does not entirely address the problem because it is impossible with cross-

sectional models to know if districts implemented incentive policies earlier than the contract from 

which we retrieved our data. In fact, Table 2 suggests that this is the case, as the far majority of 

districts do not change their incentive policies between the 2005-6 and 2008-9 school years. It is 

therefore entirely possible that districts' workforce characteristics at least in part are caused by the 

implementation of economic incentives targeting a specific group of teachers, and raises 

fundamental concerns about endogeneity in these models.  

To alleviate this concern, we use the overlapping dataset of 428 districts to estimate a series 

of first-differenced logistic regressions where the dependant variable is the probability of a district 

implementing an incentive (Y=1) relative to remaining without the incentive (Y=0) or as the 

probability of a district eliminating an incentive (Y=1) relative to retaining the incentive (Y=0). Only 

districts that did not have the incentive policy in 2005-6 are included in predictions of 

implementation, and only districts that had the incentive policy in 2005-6 are included in predictions 

of elimination. Only the longevity and bilingual/ESL incentive policies were eliminated by enough 

districts between 2005-6 and 2008-9 to provide sufficient power to predict the likelihood of districts 
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eliminating the policy. This allows us to identify the likelihood of a district implementing or 

eliminating a targeted economic incentive policy between the 2005-6 and 2008-9 school years as a 

result of changing district characteristics. In this case, it is unlikely that changes in incentive policies 

change district workforce characteristics in the years preceding the change in policy context. Here, the 

probability of a change in targeted economic incentive policy is predicted by the same set of 

variables used in equation (1), but first-differenced such that any time-invariant variables fall out of 

the model. In addition, we incorporate two new sets of variables into our analyses in order to more 

completely capture districts' workforce needs: rates of overall and of novice teacher attrition.  

In this set of first-differenced analyses, then, we explore whether districts with greater need 

implement specific economic incentives or districts with less need eliminate incentives. We define 

districts' overall workforce needs in four ways: 1) changes in student characteristics; 2) changes in 

teacher characteristics; 3) changes in districts' overall attrition rates; and 4) changes in districts' 

novice attrition rates. We specifically consider the particular characteristics of students and teachers 

that may indicate district staffing needs for specific kinds of hard-to-staff or "high quality" teachers.  

 

Figure 2: Included Measures of District Workforce  
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¶ % with PhDs 

¶ Overall 

 

As is outlined in Figure 2, we focus on the proportions of Hispanic and special education 

students, ESL, bilingual and special education teachers, and the attrition and recruitment rates of 

ESL, bilingual and special education teachers in our study of incentives that target "hard-to-staff" 
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teachers. We concentrate on measures of student achievement (California district-level API scores8) 

and "teacher quality" (as defined by mean teacher experience, the proportion of teachers with 

Masters degrees or Masters degrees and 30 additional units of credit, and the proportion of teachers 

with doctorate degrees) in our analyses of the provision of "quality" incentives.9 We also consider 

the attrition rates of all teachers and teachers with masterõs degrees as indicators of workforce needs 

in these analyses. We cannot explore the attrition rates of teachers with doctorates (there are too 

few) or National Board certifications (the California Department of Education does not collect this 

information). Table 4 shows summary statistics of each of the variables used to measure district 

workforce needs.  

We estimate the change in incentive policy of type n from 2005-6 to 2008-9: 

    

Pr ЎὭὲὧὩὲὸὭὺὩὲὨ= 1 =
Ὡᾀ

1 + Ὡᾀ
 

where            (2) 

zὲὨ= ‍1 Ў% ὛὸόὨὩὲὸίὲὨ +  ‍2 Ў% ὝὩὥὧὬὩὶίὲὨ + ‍3 ЎὃὸὸὶὭὸὭέὲὲὨ +‍4 Ў% ὙὩὧὶόὭὸίὲὨ

+ ЎὛὨ• + ЎὝὨ— + ЎὈὨ‏+ †+ ὺὨ 

         

as a function of the change in the proportion of students of type n in district d between 2005-6 and 

2008-9,  the change in the proportion of teachers of type n in district d between 2004-5 and 2007-8, 

and the change in the rate of attrition of type n in district d between 2004-5 and 2007-8. We control 

for changes in the same set of student characteristics S, teacher characteristics T and district 

characteristics D as in equation (1). Because district location and level do not change over the time 

period, they are not included in the regression. Again, all models use Huber-White adjusted standard 

errors.10  

                                                           
8 California API scores are difficult to compare over time as the tests are not structured for longitudinal use. However, 
the scores are used in both state and national accountability programs and serve as signals to districts of their students' 
achievement. As such, we use them here to underscore how districts evaluate their student performance. We are aware 
of the psychometric properties of the test that distinguish a "gain" from a "value-add." 
9 We note that extant research provides little evidence that many higher education credentials or experience beyond a 
certain point indicate teacher quality (see, for example Aaronson et al., 2007; Hanushek, Kain, O'Brien, & Rivkin, 2005; 
Koedel & Betts, 2007). However, these are the only quality indicators available in the California data, and are frequently 
used by districts themselves as well as many researchers to proxy for teacher quality. 
10 Both of the two models outlined above address inter-district variation in personnel needs. However, evidence suggests 
that intra-district variation in the distribution of students and teachers is equally or more important when considering 
teachers' staffing needs. Given the limitations of our turnover data, we cannot examine how district economic incentive 
policies impact the retention of teachers at various schools within districts. 
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Student demographic characteristics are readily available from the CCD for the 2003-4 to 2007-8 

school years. The second, third and fourth factors that make up districts' workforce needs are taken 

from the PAIF dataset. The PAIF data provide cross-sections of teacher characteristics for every 

teacher in the California public school system. We can therefore generate measures of the 

proportion of teachers in each district and in each year who are certified to teach ELL or special 

education students. However, California does not collect consistent teacher identification numbers, 

making it impossible to follow specific teachers over time. As a result, we cannot directly observe 

teacher attrition by examining which teachers leave their districts. Instead, we measure teacher 

turnover by calculating the difference in the number of teachers who are in their xth year of in-

district experience in year t and in their x+1th year of in-district experience in year t+1. In this way 

we obtain a measure of the absolute number of teachers who are no longer in a district in year t+1 

who were in the district in year t. Specifically, we calculate districts' aggregate teacher attrition as: 

 

ὃὸὸὶὭὸὭέὲὨ,ὸ ὸέ ὸ+ 1  =  
В #ὸὩὥὧὬὨὼ+ 1 ὸ+ 1 #ὸὩὥὧὬὨὼὸ

#ὸὩὥὧὬὨὼὸ
        if  #ὸὩὥὧὬὨὼ+ 1 (ὸ+ 1) #ὸὩὥὧὬὨὼὸ< 0  

 

We take into account the likelihood that many of the older teachers who leave the district do so to 

retire, and not in response to any district policies or characteristics, by removing the teachers who 

leave after thirty or more years in the district from our measure of teacher loss. We also record the 

turnover of teachers within their first three years of in-district experience, labeling such teachers 

ònoviceó teachers. We examine teacher attrition specifically for teachers who are certified to teach 

ELLs or bilingual education (teachers with a BCC, SDAIE, or ELD certification), teachers who are 

certified to teach special education, and teachers with higher education credentials (PhDs, masterõs 

and masterõs plus an additional 30 units of credit). The PAIF dataset allows us to generate measures 

of teacher attrition between the 2003-4 to 2004-5 school years through the 2007-8 to 2008-9 school 

years, as well as to calculate the proportions of teachers with specific degrees and certifications in 

each school year from 2003-4 to 2008-9. These measures suffer from some inherent imprecision 

because we cannot follow individual teachers over time and because not all teachers report their 

experience level in the district each year. To avoid biasing the results due to unconfirmed missing 

experience measures, we do not include in our sample districts in which experience information is 

missing for more than five percent of teachers. In addition, we cannot track teachers that receive 

additional credentials or certifications over time. For instance, if a teacher who did not have a 
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masterõs degree in year t received one before year t+1, our measure will consider that the district lost 

a teacher without a masterõs degree and gained one with a masterõs degree. We hypothesize that this 

may be more of a problem in the case of teachers with and without masterõs degrees and masterõs 

degrees and 30 units of credit, and less so for teachers with doctoral degrees, or bilingual/ESL or 

special education credentials.  

Our analyses are again guided by three hypotheses that are intended to test the first two 

assumptions of the theory of action outlined in section II, which presume that districts accurately 

assess their personnel needs and match incentive policies to these needs. First, we would still expect 

that districts that historically have trouble attracting and retaining teachers, and specifically high 

quality teachers and teachers with high-demand credentials, would be more likely to implement 

incentives and less likely to eliminate them. Although the results shown in Table 5 indicate that this 

is not necessarily the case, it is possible that districts respond to changes in characteristics over time 

by implementing incentives to attract and retain targeted teachers. Second, we again hypothesize that 

districts that have more students that need teachers with specific credentials would be more likely to 

use incentives to target the teachers that can best meet their staffing needs. Given the results from 

section IV, we especially expect districts with increasing proportions of Hispanic students to be 

more likely to implement bilingual/ESL teacher incentives and less likely to eliminate them over 

time. Third, we anticipate that districts with increasing rates of attrition will be more likely to 

implement and less likely to eliminate incentive policies aligned with their workforce needs.  

Table 6a shows the results from estimating equation (2), the first-differenced estimates 

predicting districts' likelihood of districts implementing their bilingual/ESL teacher incentive 

policies due to changes in district needs. Table 6b shows results from the model predicting districts 

likelihood of eliminating these incentives.  Tables 7 through 10 show the results for equation (2) 

predicting districts' use of economic incentives targeting special education teachers, teachers with 

National Board of Professional Teaching Standards certifications, teachers with doctorates, and 

teachers with high levels of experience (longevity incentives), respectively. Table 10b provides results 

from the model predicting districts likelihood of eliminating longevity incentives.   

 We again find little evidence to support our first hypothesis, that hard-to-staff districts are 

more likely to implement economic incentives. As the proportions of black, Hispanic, and poor 

students increase and as API scores lower, districts are for the most part no more likely to 

implement economic incentives between 2005-6 and 2008-9. There are however, three notable 

exceptions. First, districts with increasing proportions of black students that did not have incentives 
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for teachers with doctorates in 2005-6 are significantly more likely to implement doctoral incentives 

in 2008-9 (Table 9) and less likely to eliminate longevity incentives (Table 10b), all else equal.  The 

average district that has a one standard deviation change around the mean in the proportion of black 

students is 5.2 percent more likely to implement a doctoral incentive, and is 4.1 percent less likely to 

eliminate a longevity incentive.  In addition, districts with decreasing API scores are more likely to 

implement doctoral incentives in 2008-9 when controlling for turnover of teachers with doctorate 

degrees. However, we find no significant impact of other characteristics of hard-to-staff districts on 

districts' likelihoods of implementing new economic incentive policies. 

 We find limited support for our second hypothesis ð that districts will align their incentives 

with their specific workforce needs as expressed by their changing student populations. Based on 

results shown in Table 5, we would expect that districts with increasing proportions of Hispanic 

students would be more likely to implement economic incentives targeted at bilingual/ESL teachers. 

Table 6a shows that this is indeed the case, regardless of model specification. Model 5, which does 

not include the changes in the turnover or recruitment rates of bilingual/ESL teachers, indicates that 

an average district that has a standard deviation change in the proportion of Hispanic students has a 

four percent greater probability of implementing an bilingual/ESL incentive. A district that has the 

greatest positive change in the proportion of Hispanic students (+19 percent) has a 38 percent  

greater probability of implementing an bilingual/ESL incentive than a district with the most negative 

change in the proportion of Hispanic students (-7 percent), all else equal. It does not appear, 

however, that a decreasing proportion of Hispanic students in a district is associated with a districts' 

likelihood eliminating bilingual/ESL incentives.  In addition, Table 6b shows that districts with 

increasing proportions of special education students are more likely to eliminate bilingual/ESL 

incentives.  Taken together, these findings suggest that districts with greater need for bilingual/ESL 

teachers, at least as expressed by increasing proportions of Hispanic students when controlling for 

turnover and proportion of bilingual/ESL teachers, are implementing incentives targeted at 

attracting and retaining these teachers. In addition, we find suggestive evidence that districts that do 

not need more bilingual/ESL teachers may be more likely to eliminate incentives that would target 

them.   

We would also expect that districts with decreasing student achievement scores would be 

more likely to implement incentives that target "high quality" teachers. Table 9 provides evidence 

that districts with diminishing API scores are indeed more likely to implement incentives for 

teachers with doctorates. Models 5 and 8 indicate that average districts that did not have incentives 
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targeting teachers with doctorates in 2005-6 are less likely to implement such incentives in 2008-9 if 

student achievement increased in that time. Although this result is not always significant in every 

specification, model 8 suggests that a district with the largest increase in API scores (110 points) has 

a 36 percent lower probability of implementing a PhD incentive than a similar district (all other 

variables held at their means) with the largest decline in API scores (-25 points). In other words, a 

district that has a standard deviation change in API over the time period is 6.5 percent less likely to 

implement a PhD incentive, all else equal. This might be interpreted in two ways ð first, that hard-

to-staff districts (as evidenced by decreasing student achievement over time), are more likely to 

implement such incentives in an effort to attract and retain particularly high quality teachers for 

which a doctorate may be a proxy. Additionally, it is possible that, in general, districts with 

decreasing student achievement, regardless of whether or not they are "hard to staff," specifically 

target incentives to teachers with doctorates to address a specific concern about low student 

achievement.  

Although we might also expect that districts with increasing proportions of special education 

students would be more likely to implement special education teacher incentives, or that districts 

with decreasing student achievement would be more likely to implement incentives targeting 

teachers with NBPTS-certifications or extensive teaching experience, we do not find this to be the 

case. Tables 7, 8 and 10 indicate that there is no significant relationship between changes in specific 

student characteristics and districts' use of aligned economic incentives. 

Our last hypotheses posits that districts with increasing rates of teacher attrition will be more 

likely to implement and less likely to eliminate incentive policies, and specifically that growing 

attrition rates of specific kinds of teachers will be associated with districts' implementation of aligned 

incentives. We again find very little to support this theory: Tables 6a and 6b show that districts with 

higher proportions of bilingual/ESL teachers or with higher rates of turnover of these teachers are 

no more likely to implement or eliminate bilingual/ESL incentives. Although we find no impact of 

changes in attrition rates of either all or novice teachers with bilingual/ESL certifications on 

districts' likelihood of implementing or eliminating bilingual/ESL teacher incentives, once we 

control for turnover we do find that increases in the proportion of teachers who are bilingual/ESL-

certified enhances districts' likelihood of eliminating incentives that target those kinds of teachers. 

This may indicate that districts that now have sufficient number of bilingual/ESL teachers remove 

extra incentives to attract or retain them.  
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Table 7, which outlines results from equation (2) predicting the likelihood that districts 

would implement a special education incentive between 2005-6 and 2008-9 shows that no workplace 

characteristics appear to impact districts' likelihoods of implementing special education incentives.  

Surprisingly, the results in models 6-10 suggest that districts with increasing attrition rates are 

actually less likely to implement special education incentives, although none of these relationships are 

significant at conventional levels.   

 The strategy of aligning incentive policies that target "high quality" teachers with workforce 

characteristics is harder to assess than that of districts that need more of a specific type of teacher ð 

bilingual/ESL or special education. As shown in Figure 2, above, we hypothesize that districts with 

decreasing teacher experience or general teacher turnover may be more likely to implement 

incentives directed at teachers with signals of higher quality ð those that have greater experience, 

doctorates or National Board of Professional Teachers Standards certifications. Tables 8 and 10 

indicate that none of these variables actually predict a districtõs likelihood of implementing NBPTS 

or longevity incentives. However, districts do appear to be responding to specific workforce needs 

in their implementation of incentives that target teachers with doctorates (Table 9). Districts that did 

not have doctoral incentives in 2005-6 were more likely to implement such incentives if their 

attrition rates of teachers with doctorates increased over the period.  An average district that had a 

one standard deviation greater increase around the mean in the rate of turnover of teachers with 

doctorates is 11.7 percent more likely to implement a doctoral incentive. Interestingly, model 6 of 

Table 9 indicates that districts with growing proportions of teachers with doctorates also are 

significantly more likely to implement doctoral incentives, but this loses significance when turnover 

of teachers with doctorates is included in the model. Together, these findings indicate that districts 

may indeed be strategically considering their staffing needs to a certain extent when they implement 

incentives targeting teachers with doctorates. 11  

 Overall, the implications of these results are disappointing. They indicate that for the most 

part districts do not appear to be aligning their economic incentive policies with their staffing needs, 

changes in their student or teacher populations, or the attrition rates of their teachers. If this is the 

case, then the theory of action upon which the use of economic incentives is predicated is called into 

                                                           
11 Although not shown, we also find that districts with high rates of teacher recruitment are less likely to offer doctorate 
incentives. Holding all other predictors at their means, we find that a district without a doctorate incentive in 2005-6 that 
has a standard deviation larger increase in the proportion of its first year teaching force that is recruited away from other 
districts is 6.2 percent less likely to offer such an incentive in 2008-9. This might indicate that districts that do not see a 
great need to attract a greater quantity of teachers with doctorates, as may be evidenced by high "recruitment" rates 
(recruiting teachers with experience from other districts), then they are less likely to implement such an incentive. 
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question: how can districts expect economic incentives to succeed in decreasing attrition, increasing 

recruitment of teachers with the specific attributes targeted by the incentives, and ultimately raising 

student achievement if the policies themselves are not accurately aligned with district staffing needs? 

Section VI begins to address this question. 

  

VI . Do California Districts with Economic Incentives Have Lower Attrition and Higher 

Recruitment Rates of Targeted Teachers? 

 

 Theoretically, districts use targeted economic incentives to recruit and retain high-need 

teachers. If they appropriately assess their personnel needs based on teacher staffing patterns in 

addition to student composition and other district characteristics, then the incentives will target the 

teachers that the district has the most trouble attracting and retaining. The results highlighted in 

sections III through V, however, show that although districts use a variety of economic incentive 

policies, they may implement incentives that are aimed to reward teachers with experience or 

increased levels of education rather than those who are certified to teach in specific hard-to-staff 

areas.  Those that do implement targeted economic incentives do not appear to align their policies 

with staffing needs expressed by changing student composition within the district or changes in 

teacher staffing patterns. These findings suggest that, on average, there is not a strong link between 

district workforce needs and the use of economic incentive policies, making it unlikely that we will 

find evidence that economic incentive policies are successful in reducing attrition and increasing 

recruitment of high need teachers. 

We explore the relationship between districtsõ use of economic incentive policies and their 

rates of recruitment and attrition of the high-need teachers the policies target by estimating a series 

of equations of the following forms:  

 

ὃὸὸὶὭὸὭέὲὲὨὸ+ 1 = ‍0 + ‍1 ὍὲὧὩὲὸὭὺὩὲὨὸ) + ‍2(% ὛὸόὨὩὲὸίὲὨὸ +  ‍3 % ὝὩὥὧὬὩὶίὲὨὸ  

                                                 +ὛὨὸ• + ὝὨὸ— + ὈὨὸ‏+ ὺὨὸ  

or             (3) 

% ὙὩὧὶόὭὸάὩὲὸὲὨὸ+ 1 = ‍0 + ‍1 ὍὲὧὩὲὸὭὺὩὲὨὸ) + ‍2(% ὛὸόὨὩὲὸίὲὨὸ +  ‍3 % ὝὩὥὧὬὩὶίὲὨὸ  

                                                       +ὛὨὸ• + ὝὨὸ— + ὈὨὸ‏+ ὺὨὸ  
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where the rate of teacher attrition or proportion of recruits of type n is estimated as a function of the 

district's use of an economic incentive policy targeting teachers of type n and the set of student, 

teacher and district demographic variables. We define attrition in the same manner as described in 

section V, but rather than using a lagged attrition measure we now predict attrition in the year after 

the incentive was implemented. We define teacher recruits as teachers overall or with a specific 

credential (masterõs, masterõs + 30 units, or PhDs) or certification (bilingual/ESL or special 

education) who are in their first year teaching in the district, but who have more experience teaching 

outside of the district. We are attempting to measure the rate at which districts recruit teachers away 

from other districts. Because we do not know why teachers left their previous district or came to 

their current district, this measure is likely an overestimate of districts' attractiveness, as teachers may 

have left their old district for reasons unrelated to their new districts' policies or context.  

Given that our recruitment and attrition data extend only to the 2008-9 and 2007-8 to 2008-

9 school years, respectively, we cannot assess the impact of changing incentive policies on changes 

in staffing patterns. As such, equation (3) reflects the same endogeneity concerns highlighted in 

equation (1). In addition, these data limitations constrain us from utilizing economic incentive data 

from 2008-9 in regressions predicting turnover from 2008-9 to 2009-10 and recruitment rates in 

2009-10. When these data become available we will be able to extend the analysis. In the interim, 

however, we predict teacher turnover from 2005-6 to 2007-8 and teacher recruitment in 2007-8 as a 

function of districts' use of incentives in 2005-6.  

 Tables 11a and 11b show the results from equation (3) predicting teacher turnover as a 

function of the provision of economic incentives and a host of other district variables. We find that 

the provision of hard-to-staff incentives in 2005-6 is not significantly associated with turnover rates 

of targeted bilingual/ESL or special education teachers between 2005-6 and 2006-7. In addition, the 

provision of "high quality" incentives is not significantly associated with overall teacher turnover. 

Districts that provide incentives for teachers with NBPTS certifications do have lower rates of 

overall teacher turnover, although this relationship is no longer significant once we add district 

controls.12   

Although these analyses suggest that districts that utilize economic incentives do not see 

decreases in turnover rates, there are other interesting findings. Districts with higher proportions of 

bilingual/ESL teachers have lower attrition rates for both bilingual/ESL and special education 

                                                           
12 We find substantially the same results when examining novice teacher turnover (turnover of teachers with three years 
of experience or fewer). Results are available from the authors upon request. 
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teachers, but not for teacher attrition overall.  In addition, districts with higher proportions of 

Hispanic students have higher attrition rates for bilingual/ESL teachers, but not for special 

education teachers or for all teachers in the district.  In addition, districts with higher proportions of 

teachers with masterõs degrees or masterõs degrees and an additional 30 units of credit have lower 

attrition rates overall, although not for hard-to-staff teachers, whereas districts with higher 

proportions of teachers with doctorates have higher attrition rates overall (again, not for specialized 

teachers).  

 Tables 12a and 12b outline the results from equation (3) predicting the proportion of 

teachers in their first year who are recruited from other districts ð i.e., those teachers who come in to 

the district with previous teaching experience. We see that districts that offer bilingual/ESL 

incentives in 2005-6 have higher rates of bilingual/ESL teacher recruitment in 2006-7, although not 

once we control for important district characteristics. We see no significant association between 

special education teacher recruitment and the provision of special education incentives. Similar to 

our findings in Table 11b, we see that districts that implement incentives to attract teachers with 

NBPTS certifications have higher rates of overall teacher recruitment, but this finding also loses 

significance when we control for district covariates. Longevity incentives also do not appear to be 

significantly associated with teacher recruitment. We do, however, find that districts that provide 

incentives for teachers with doctorates have lower rates of overall teacher recruitment.  

 Although it does not appear that districts' use of economic incentives is associated with their 

recruitment rates, it is again interesting to assess which district characteristics are associated with 

attrition and recruitment.  First we see that districts with more bilingual/ESL teachers have higher 

proportions of new special education teachers with out-of-district experience, and districts with 

higher proportions of special education teachers have higher rates of recruitment for both special 

education and bilingual/ESL teachers. In addition, districts with higher proportions of Hispanic and 

special education students have higher recruitment rates of bilingual/ESL and special education 

teachers, respectively. These findings indicate that districts with greater need, as expressed by 

student characteristics, are having greater success in recruiting teachers to their district with the 

necessary credentials. However, Table 12b shows us that districts with higher proportions of special 

education teachers have lower rates of overall recruitment, whereas districts with higher proportions 

of teachers with doctorates have higher rates of teacher recruitment. In addition, districts with 

higher average teacher experience have higher recruitment rates, as do districts with greater per pupil 

expenditures. Interestingly, districts with higher proportions of black students have higher 
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recruitment rates, whereas districts with greater proportions of poor students have lower 

recruitment rates, all else equal.  

These exploratory findings suggest that a strong link may not exist between districts' use of 

economic incentives that target special education or bilingual/ESL teachers in 2005-6 and 

reductions in attrition or increases in recruitment of those types of teachers. Given earlier results 

that indicate that incentive policies are not well-aligned with district staffing needs, these results are 

not surprising. We do find, however, a significant and positive association between the proportion 

of special education teachers and students in a district and rates of recruitment of special education 

teachers, and between the proportion of bilingual/ESL teachers and Hispanic students and rates of 

recruitment of bilingual/ESL teachers.   

 

VI I . Discussion & Conclusion 

 

 The results from our analyses raise some important policy concerns. First, although much of 

the research and media attention has focused on districts' and states' use of financial incentives that 

fundamentally change the reward structure of traditional salary schedules by differentially 

compensating teachers who teach in hard-to-staff subjects or locations, our results imply that the far 

majority of districts are in fact implementing incentive policies that target teachers with credentials 

that may signal to districts that they are of particularly high quality. It is possible that as districts feel 

a pressing need to raise student achievement, they are implementing economic incentives targeted at 

recruiting and retaining teachers who they believe will be of particularly high quality. Alternately, 

although NBPTS certifications, doctoral degrees and teaching experience may be used by districts to 

proxy for teacher quality, they may also serve to simply extend the conventional salary structure by 

universally rewarding teachers for experience or prestigious educational certifications. This second 

explanation would imply that there is more "business-as-usual" than innovative practice inherent in 

the use of economic incentives. It is important that state and federal policies such as Race to the Top 

or the reauthorization of the Elementary and Secondary Education Act encourage the use of 

innovative and targeted compensation reforms rather than simply any general incentive policies, 

given that the characteristics targeted by such policies ð teachers' education and experience ð have 

only questionable correlations with gains in student achievement. 

It is not surprising that more districts use economic incentives that reward teachers for 

experience and education -- these are safe policies for districts because they are to some extent 
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already ingrained in the salary schedule and show teachers who prove loyalty to the district or take 

steps to further their education that their efforts are appreciated. It is also not surprising because 

such rewards are generally accepted by the teachers' unions (Weaver, 2007). As such, the 

predominance of traditional reward structures in the provision of economic incentives may reflect 

the influence of teachers' unions on district policy. It is possible that unionsõ support of uniform 

salary schedules constrains districts from being able to implement incentive policies that provide 

funds, and sufficient funds, to targeted types of teachers. The National Education Associationõs 

(NEA) 2003 guidebook directly states the NEAõs opposition to the use of targeted financial 

incentives or adjustments to the pay scale (National Education Association, 2003). A brief review of 

the literature finds that unions and union policies are among the most noted barriers to the 

development and implementation of effective financial incentive programs (Ballou & Podgursky, 

1998; Figlio, 2002; Figlio & Kenny, 2007; Ingersoll, 2001; Levin & Quinn, 2003). For example, Figlio 

(2002) finds that unionized schools do not attract high-quality teachers through increased salaries 

compared to nonunion schools, suggesting that union requirements inhibit this process. In their 

comparison of teacher recruitment and retention in public and private schools, Ballou and 

Podgursky (1998) find that collectively-bargained hiring and dismissal procedures severely limit 

public schoolsõ ability to recruit, retain, and develop strong teaching staffs. These and other 

empirical analyses suggest that teachers unions and their policies may restrict districtsõ recruitment 

and retention of high-quality teachers by limiting the use of innovative incentive policies. District 

administrators who wish to employ economic incentives to address their workforce needs will need 

to collaborate with their local teachers' associations to ensure that the appropriate economic 

incentives, not just any economic incentives, are instituted. 

Regardless of whether districts are using more education and experience-based incentives to 

simply cast a wide net to increase teacher quality or if they are falling in line with union-supported 

additions to the salary schedule, these patterns support the findings reported in sections IV and V; 

we should not expect to see a relationship between specific district characteristics and the 

implementation of such incentives. However, this still does not explain the lack of a relationship 

between districtsõ needs for bilingual/ESL or special education teachers and their likelihood of 

implementing incentives that target these teachers. Section III shows us that a sizable proportion of 

California school districts utilize economic incentives to target bilingual/ESL and special education 

teachers (30 percent and 22 percent, respectively), and the proportion of districts who use economic 

incentives to target special education teachers is growing. Although it is clear that districts with high 
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and increasing proportions of Hispanic students are more likely to implement incentives to recruit 

and retain bilingual/ESL teachers, we do not find similar support for the implementation of special 

education incentives. Nor do we find evidence that districts with high rates of attrition of these 

kinds of teachers are more likely to use targeted economic incentives to keep them there.  

These results imply that accurate and careful implementation is paramount, and districts 

must carefully execute their incentive policies. We know these economic incentives can work when 

implemented at the state level: analyses of state economic incentive policies from North Carolina 

and California have shown that economic incentive policies that target National Board Certified or 

other "high quality" teachers significantly increase teacher placement and reduce teacher attrition, 

even at low-performing schools (Clotfelter et al., 2008; Reed et al., 2006; Steele et al., 2009).  

However, our study implies that if districts do not correctly align their economic incentive policies 

with their workforce needs, we cannot expect what incentives they do implement to succeed at 

recruiting and retaining the most-needed teachers. District policymakers would be well-served to 

undertake a strategic and data-based needs assessment that evaluates their staffing patterns before 

implementing costly policies. Alternatively, state and federal governments may be better-suited for 

the role of incentive-provider.  These more centralized forms of government may have more 

bandwidth with which to enact policies that provide non-traditional financial assistance, through 

loan repayment or housing subsidies, to teachers in high-need schools or subject areas. Californiaõs 

APLE program serves as an example of a state's use of economic incentives targeted at math and 

science teachers willing to teach in high need schools. Similarly, states can play a role in providing 

scholarships or paid internships to undergraduates in high-need fields who promise to teach for a 

certain amount of time in the statesõ public school system. 

Findings from this study suggest that economic incentives are important district policies and 

worthy of further study due to their relative prevalence and the costs associated with them. A back-

of-the-envelope calculation suggests that a district of average size (approximately 300 teachers) that 

implemented an economic incentive of average value ($1,320 in 2008-9) for its ESL teachers (on 

average, 64 percent of teachers in a district), for teachers' entire careers (assume 30 years of 

teaching), would spend approximately $7.6 million dollars on economic incentives for bilingual/ESL 

teachers alone, not including retirement pay for teachers calculated based on the maximum amount 

teachers earn in their time teaching in their districts. 

Given the prevalence and cost of certain economic incentive policies in California, it is 

worrisome that our analyses suggest that the assumptions upon which the success of economic 
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incentive policies is based do not hold up. The first step of the theory of action behind economic 

incentives requires districts to accurately assess their workforce needs, and the second step assumes 

that districts then target economic incentive policies at teachers who will meet those needs. Given 

the predominance of experience- and education-based economic incentives discussed in section III, 

and the lack of an apparent relationship between the characteristics of students and teachers in a 

district, the attrition rates of these teachers, and the provision of economic incentives targeted at 

specific kinds of teachers shown in sections IV and V, it is clear that districts are either not 

accurately assessing their needs or are not aligning their incentive policies to those needs. It is not 

surprising, then, that we do not find evidence of a relationship between the use of targeted 

economic incentives and subsequent district staffing patterns.  

 Research on the use and efficacy of economic incentive policies is it its early stages, and we 

believe that there are many areas in need of further research. First, we hope that future work will 

examine why we do not find evidence of strong links between districts' workforce needs and their 

use of incentive policies, as well as between incentive policies and improved recruitment and 

retention of high-need teachers. We hope to begin to address this question by assessing intra-district 

variation in workforce needs and teacher distribution. It may be that districts assess their workforce 

needs when considering how teachers and students are distributed within their districts between 

their schools. We hesitate to make definitive statements about districts assessment of their 

workforce needs and staffing patterns without considering differences between districts with similar 

aggregate needs but different patterns of school needs. Second, it is likely that districts may be 

determining their needs and staffing patterns and making decisions among a number of possible 

incentive policies. For instance, districts may assess their need for higher quality teachers based on 

diminishing test scores and choose to implement either an incentive for NBPTS certified teachers, 

teachers with doctorates or teachers with extensive experience, rather than all three. Future research 

should consider districts' alignment of workforce needs with the provision of one of a set incentives 

that target high-need teachers. Third, researchers may wish to explore the prevalence of districts' 

usage of combinations of incentives to address a multitude of needs. Preliminary analysis suggests 

that districts use more than one incentive at a given time. Districts may be attempting to meet 

multiple staffing needs through the use of a set of incentives rather than through one-off incentive 

policies. Fourth, our data do not allow us to consider recruitment and retention practices that 

include policies other than economic incentives. Future research might explore how districts are 

using policies of multiple types to address specific staffing needs. Last, more research is necessary 
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that addresses possible differential impacts of incentives of varying magnitudes. In future iterations 

of this work we hope to explore how variations in the value of economic incentive policies may be 

differentially related to the recruitment and retention of high-need teachers.  
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Table 1: Prevalence and Type of Economic Incentive Policies Used by California School Districts 
 

 2005-6 School Year 2008-9 School Year 

District Offers an Incentive for Teachers of Type:   

National Board Certification 17.0% 21.7% 

Doctorate 44.9% 52.5% 

Longevity 72.9% 76.6% 

Bilingual Education/ ESL 29.9% 30.4% 

Special Education 13.5% 21.5% 

Math 1.1% 1.1% 

Science 1.1% 1.0% 

Geographically Challenging 0.4% 0.4% 

N  465 526 

 
Table 2: Change in Districts' Use of Economic Incentives from 2005-6 to 2008-9 
 

Incentive Type N   No bonus Retained bonus Gained Lost 

National Board Certification 415  73.5% 15.9% 8.9% 1.7% 

Doctorate 407  42.0% 44.7% 10.8% 2.5% 

Longevity 405  9.1% 66.4% 14.8% 9.6% 

Bilingual Education/ ESL 416  63.0% 23.6% 7.0% 6.5% 

Special Education 391  74.9% 11.0% 11.8% 2.3% 
In order to be included in the change-in-incentives sample, a district is a part ofmust be in both the 2005-06 and 2008-09 datasets and the 
district's complete agreement is must be availableñboth the body of the contract and the salary schedule.  For some districts, while we do not 
have both the contract text and the salary schedule, we have on or the other that outlines a particular incentive. We include these districts in the 
data set for the incentives that are explicitly given, and code as missing the incentives that are not specifically granted. 

 
Table 3: Compensation Amounts of Districts' Economic Incentive Policies 
 
 2005-6 Sample (N=465) 2008-9 Sample (N=526) 
Variable Mean Std. Dev. Min  Max Mean Std. Dev. Min  Max 
Incentive for National Board Certification 
Contract Amount  $1,600  $705  $500  $2,505  $1,691  $1,361  $400  $10,000  
CWI-adjusted $1,718 $738  $553 $2,793 $1,587 $1,115 $405 $8,956 
Incentive for Doctorate 
Contract Amount  $1,309  $745  $200  $3,844  $1,838  $2,291  $200    $19,731  
CWI-adjusted $1,507 $861 $245 $4,496 $1,947 $2,506 $222 $19,954 
Incentive for Longevity in District  
$/ Year $756  $458  $78  $3,492  $952  $697  $54  $5,033  
CWI-adjusted $910 $585 $89 $4,008 $1,034 $775 $59 $5,802 
Incentive for Bilingual/ ESL Certification 
Contract Amount  $1,266  $1,077  $150  $6,797  $1,232  $864  $200  $4,642  
CWI-adjusted $1,513 $1,268 $177 $8,329 $1,320 $893 $190 $4,526 

All 2005-6 CWI-adjusted dollar amounts have been inflation-adjusted and are reported in 2008 dollars. Summary statistics are calculated 
based on the maximum possible value of a particular bonus at any year of experience, and include both annual and one-time bonuses 
 
 
 
 
 
 
 



 
 

Table 4: Summary Statistics, Data for Analyses for Contract Samples 
 
 2005-6 Contracts Sample  2008-9 Contracts Sample  Change From 2005-6 to 2008-9 
 N  Mean Median St. Dev. N  Mean Median St. Dev N Mean Median St. Dev 
Student Variables             
% Free/ Reduced Price Lunch 465 0.435 0.419 0.249 525 0.478 0.478 0.255 428 0.037 0.032 0.079 
% Black 465 0.049 0.026 0.063 525 0.046 0.025 0.058 428 -0.001 -0.001 0.010 
% Hispanic 465 0.379 0.339 0.262 525 0.431 0.403 0.274 428 0.038 0.031 0.038 
% Special Education 465 0.104 0.104 0.032 525 0.102 0.100 0.052 425 0.001 0.001 0.014 
District Variables             
Total per pupil expenditures  461 $9,291 $8,344 $3,362 520 $10,894 $9,746 $4,076 420 $1,490 $1,488 $1,947 
Urban District 465 0.258 - - 525 0.265 - - - - - - 
Rural District 465 0.138 - - 525 0.133 - - - - - - 
High School District 465 0.108 - - 525 0.101 - - - - - - 
Elementary District 463 0.337 - - 521 0.340 - - - - - - 
% Enrollment Change  463 -0.004 -0.001 0.041 525 0.004 0.004 0.047 426 -0.007 0.015 0.126 
Enrollment (size) 465 11,509 5,330 36,357 525 11,153 5,344 32,359 427g -31.6 -56 1086 
Number of schools 465 16.23 9 38.88 525 16.59 9 40.16 428 -0.787 0.000 4.146 
Mean API score 462 738.3 732.5 74.12 521 763.6 754 67.45 425 27.53 27.00 17.04 
Teacher Variables             
Mean years of experience 465 13.95 13.79 2.292 525 13.76 13.75 2.308 428 0.083 -0.003 1.144 
% Special Education 465 0.104 0.104 0.032 525 0.102 0.100 0.052 428 -0.002 -0.003 0.049 
% ESL 465 0.424 0.446 0.256 525 0.642 0.725 0.279 428 0.216 0.181 0.262 
% MA, MA+30 465 0.299 0.278 0.133 525 0.322 0.294 0.152 428 0.025 0.021 0.069 
% PhD 465 0.009 0.005 0.028 525 0.007 0.005 0.008 428 -0.002 0.000 0.029 
% teacher turnover 463 0.115 0.098 0.075 525 0.127 0.103 0.078 428 -0.001 -0.009 0.078 
% novice teacher turnover 463 0.178 0.150 0.123 525 0.192 0.167 0.136 428 -0.002 -0.013 0.154 
% turnover, Sp. Ed.  457 0.180 0.143 0.159 521 0.225 0.172 0.188 423 0.001 0.000 0.207 
% novice turnover, Sp. Ed. 434 0.242 0.200 0.234 501 0.284 0.208 0.271 386 -0.024 0.000 0.301 
% turnover, ESL 458 0.171 0.063 0.285 508 0.138 0.069 0.216 386 0.000 0.002 0.178 
% novice turnover, ESL 445 0.199 0.063 0.304 495 0.158 0.073 0.235 374 0.013 0.004 0.247 
% turnover, PhD 316 0.250 0.080 0.327 356 0.256 0.069 0.340 265 -0.030 0.000 0.399 
% novice turnover, PhD 181 0.362 0.250 0.398 192 0.376 0.155 0.425 102 -0.049 0.000 0.549 

Data used in the models predicting the 2005-6 incentives are from 2004-5. Data used in the models predicting the 2008-9 incentives are from 2007-8. All expenditures are reported in CWI-
adjusted dollar amounts and have been inflation-adjusted to 2008 dollars. 
Enrollment change is percent change from previous school year; òTurnoveró indicates percentage change between the reported school year and the previous school year. 
Three districts were eliminated as outliers with |ǃppexp| > $10,000.  Including these districts, N = 423, mean=$1,527, sd = $2,318, min = -$12,118, max = $21,761 
 One district was eliminated as an outlier with |ǃenroll| > 47,000.  Including this district, N = 428, mean =-143, sd = 2646, min = -47,687, max = 5,771 

 



 
 
Table 5: Logistic Regressions Estimating the Likelihood of Districts Implementing Economic Incentives 
(2005-6 and 2008-9) 

 Bilingual /ESL  Special Education National Board Doctoral Longevity 
 (2005-6) (2008-9) (2005-6) (2008-9) (2005-6) (2008-9) (2005-6) (2008-9) (2005-6) (2008-9) 

%Hispanic students 1.92*** 2.25*** 4.28*** 2.56*** -0.96 -0.70 0.04 -1.01 -0.48 0.94 

 (0.74) (0.76) (1.10) (0.98) (1.09) (1.03) (0.77) (0.76) (0.75) (0.79) 

%Sp.Ed. Students 2.13 3.19 5.63 -0.87 -7.98 8.47 -0.88 2.58 -0.78 -0.84 

 (4.65) (4.62) (6.39) (5.15) (6.45) (5.15) (4.53) (5.30) (4.70) (5.64) 

%black students 0.07 0.58 6.62*** 0.21 1.73 5.71*** 4.24** 0.44 1.48 -1.26 

 (1.91) (1.93) (2.25) (2.30) (2.44) (2.07) (1.97) (2.09) (2.03) (2.10) 

%FRPL -0.06 -2.04** 0.20 -1.71 0.13 -1.53 -2.36** -2.49*** 1.62 -0.66 

 (1.09) (0.93) (1.40) (1.04) (1.42) (1.04) (1.08) (0.91) (1.12) (0.98) 

%Bi/ESL teachers 0.945* 0.20 0.55 0.20 0.37 0.60 -0.07 -0.19 -0.07 0.17 

 (0.50) (0.38) (0.59) (0.42) (0.57) (0.44) (0.43) (0.37) (0.48) (0.44) 

%Sp.Ed. teachers -1.69 -2.51 4.40 1.99 6.65 -0.87 0.50 6.83** -0.99 4.20 

 (4.07) (2.85) (5.59) (1.93) (5.04) (1.74) (3.70) (3.77) (3.82) (5.67) 

teachers w/ MA, 
MA+30 

-1.610* -0.07 -2.09 -0.49 1.853* 1.656* 0.14 1.08 -0.86 0.52 

 (0.94) (0.80) (1.27) (0.89) (1.01) (0.95) (0.84) (0.80) (0.91) (0.97) 

teachers w/PhD  -10.51 8.39 -10.73 -29.01 3.37 9.89 -3.35 51.27*** -1.20 -29.51** 

 (8.17) (14.43) (13.47) (18.59) (2.93) (14.51) (2.54) (16.55) (3.33) (14.49) 

avg. teacher 
experience 

0.06 -0.06 0.09 -0.04 -0.04 -0.03 -0.07 -0.01 -0.10** -0.03 

 (0.06) (0.05) (0.08) (0.07) (0.07) (0.06) (0.05) (0.06) (0.05) (0.06) 

urban -0.33 0.11 -0.36 -0.22 0.76** 0.63** 0.34 0.84*** 0.11 0.34 

 (0.28) (0.25) (0.37) (0.30) (0.30) (0.26) (0.24) (0.25) (0.27) (0.31) 

Rural 0.22 -0.54 -0.42 -0.61 0.57 -0.80 -0.44 -0.52 -0.06 -0.02 
 (0.36) (0.38) (0.61) (0.51) (0.48) (0.56) (0.34) (0.36) (0.33) (0.41) 
high school -0.37 -0.53 -0.92 -1.51** 0.13 -0.09 -0.06 -0.99** 1.01* 0.78 
 (0.54) (0.47) (0.86) (0.73) (0.58) (0.51) (0.43) (0.45) (0.53) (0.52) 
elementary -0.40 0.28 -0.28 0.58** 0.29 0.47 -0.25 -0.26 -0.57** 0.29 
 (0.29) (0.27) (0.36) (0.30) (0.34) (0.30) (0.25) (0.24) (0.28) (0.29) 
per-pupil exp. in 
$1000s 

-0.01 -0.01 -0.09 -0.04 -0.01 0.02 0.06 0.05 -0.093** -0.03 

 (0.04) (0.04) (0.09) (0.04) (0.06) (0.04) (0.04) (0.03) (0.04) (0.04) 

district API  -0.01 -0.01*** 0.01 0.00 0.01 0.00 0.00 -0.01** 0.01* 0.00 

 (0.00) (0.00) (0.01) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

district enrollment 0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 

 (0.00) (0.00) (0.00) (0.01) (0.01) (0.00) (0.00) (0.00) (0.00) (0.00) 

%change in 
enrollment 

-1.93 5.52** -4.38 2.78 -2.44 -4.30** 4.56* -6.69*** 3.02 5.73** 

 (2.78) (2.64) (4.17) (3.22) (2.95) (2.26) (2.65) (2.47) (2.90) (3.19) 

Constant 1.49 7.07** -9.95** 1.46 -6.61* -2.69 2.48 5.75** -1.37 0.66 
 (3.48) (3.17) (4.86) (3.53) (3.76) (3.68) (3.10) (3.25) (3.25) (3.61) 
N 459 494 459 463 459 492 459 484 459 482 
pseudo R-sq 0.13 0.12 0.13 0.11 0.11 0.11 0.06 0.13 0.04 0.04 

* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses. Lagged (2004-5 and 2007-8) variables are included in 
regressions predicting 2005-6 and 2008-9 incentives, respectively.  



 

Table 6a: First-Differenced Logistic Regressions Estimating the Likelihood of Districts Implementing Economic Incentives Policies for 
Bilingual/ ESL Teachers (2005-6 to 2008-9) 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

ǃ(%Hispanic students) 11.11** 

 

 

14.13**   14.16***  15.98***  15.44*** 

 (4.59) (5.67)   (5.47)  (6.02)  (5.95) 

 

 

 

 

ǃ(%Bi/ESL teachers)   0.51 0.49 0.79  0.66  0.60 

   (0.86) (0.93) (0.89)  (0.92)  (0.94) 

ǃ(%Bi/ESL teacher turnover)      -0.06 0.05   

      (1.45) (1.12)   

ǃ(%Bi/ESL novice turnover)        0.48 0.62 

        (1.02) (0.93) 

ǃ(%Sp.Ed. students)  -0.62   -0.74  1.19  7.35 

  (12.60)   (12.98)  (13.35)  (12.02) 

ǃ(%black students)  -20.23   -20.52  -11.70  -7.65 

  (20.11)   (21.56)  (22.73)  (22.73) 

ǃ(%FRPL)  -2.33   -2.37  -2.65  -2.43 

  (2.98)   (2.99)  (3.01)  (2.92) 

ǃ(%Sp.Ed. teachers)    -6.72 -4.74  -5.70  -5.54 

    (7.56) (7.68)  (8.50)  (8.44) 

ǃ(%teachers w/ MA, MA+30)    3.68 2.36  3.48  3.43 

    (2.90) (2.88)  (3.40)  (3.38) 

ǃ(%teachers w/PhD)    17.44 21.56  28.39  42.94 

    (24.08) (33.00)  (35.14)  (54.82) 

ǃ(avg. teacher experience)  0.10  0.18 0.10  0.06  0.07 

  (0.16)  (0.16) (0.16)  (0.17)  (0.17) 

ǃ(per-pupil exp. in $1000s)  -0.11  -0.14* -0.11  -0.10  -0.12 

  (0.07)  (0.08) (0.08)  (0.08)  (0.09) 

ǃ(district API)  0.01  0.01 0.01  0.01  0.01 

  (0.01)  (0.01) (0.01)  (0.01)  (0.01) 

ǃ(district enrollment)   5.16  6.10 4.53  3.23  3.25 

  (4.68)  (4.63) (4.46)  (5.58)  (5.23) 

Constant -2.71*** -2.90*** -2.33*** -2.69*** -3.16*** -2.13*** -3.19*** -2.10*** -3.14*** 
 (0.32) (0.46) (0.30) (0.41) (0.48) (0.20) (0.52) (0.20) (0.53) 
N 291 286 291 287 286 263 259 255 251 
pseudo R-sq 0.04 0.07 0.00 0.05 0.09 0.00 0.09 0.00 0.10 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
All change variables are lagged from 2004-5 to 2007-8 school years. 
  



 

Table 6b: First-Differenced Logistic Regressions Estimating the Likelihood of Districts Eliminating  Economic Incentives Policies for 
Biling ual/ ESL Teachers (2005-6 to 2008-9) 
 (1) (2) (3) (4) (5) (6) (7) (8) (9)  

ǃ(%Hispanic students) 6.52 1.54   -3.65  -6.25  -5.75  

 (6.39) (6.61)   (6.63)  (6.16)  (7.04)  

ǃ(%Bi/ESL teachers)   0.75 0.53 0.80  2.46**  1.66  

   (0.69) (0.73) (0.79)  (1.12)  (1.06)  

ǃ(%Bi/ESL teacher turnover)      -0.20 -2.38    

      (0.91) (1.58)    

ǃ(%Bi/ESL novice turnover)        0.56 0.01  

        (0.85) (0.99)  

ǃ(%Sp.Ed. students)  61.36**   67.52**  81.32***  76.45**  

  (26.00)   (26.71)  (31.47)  (30.53)  

ǃ(%black students)  -11.88   -21.33  -21.17  -18.12  

  (21.35)   (22.93)  (21.81)  (22.40)  

ǃ(%FRPL)  5.04*   5.09  5.23  5.22  

  (3.02)   (3.62)  (3.46)  (3.48)  

ǃ(%Sp.Ed. teachers)    -16.44 -21.54  -19.18  -21.75  

    (13.14) (15.11)  (15.20)  (15.89)  

ǃ(%teachers w/ MA, MA+30)    -4.96 -4.67  -7.17**  -5.93  

    (3.36) (3.42)  (3.62)  (3.67)  

ǃ(%teachers w/PhD)    -0.83 -31.79  -36.81  -29.84  

    (56.16) (64.11)  (67.67)  (68.39)  

ǃ(avg. teacher experience)  -0.04  0.07 -0.01  -0.12  -0.18  

  (0.31)  (0.29) (0.34)  (0.36)  (0.36)  

ǃ(per-pupil exp. in $1000s)  0.26**  0.20** 0.26**  0.22**  0.19*  

  (0.11)  (0.09) (0.12)  (0.11)  (0.10)  

ǃ(district API)  0.01  0.00 0.00  0.00  0.01  

  (0.02)  (0.02) (0.01)  (0.01)  (0.02)  

ǃ(district enrollment)   9.21  13.03* 10.61  14.89**  15.26**  

  (7.21)  (6.71) (6.80)  (6.83)  (6.97)  

Constant -1.55*** -2.35*** -1.44*** -1.97*** -2.35*** -1.19*** -2.34*** -1.27*** -2.38***  
 (0.35) (0.75) (0.26) (0.58) (0.74) (0.22) (0.74) (0.23) (0.78)  
N 125 121 125 123 121 116 112 112 108  
pseudo R-sq 0.01 0.14 0.01 0.11 0.18 0.00 0.23 0.00 0.21  
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
All change variables are lagged from 2004-5 to 2007-8 school years. 
  



 

Table 7: First-Differenced Logistic Regressions Estimating the Likelihood of Districts Implementing Economic Incentives Policies for 
Special Education Teachers (2005-6 to 2008-9) 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

ǃ(%Sp.Ed. students) 9.91 7.06   7.06  6.17  4.87 

 (11.85) (10.95)   (11.55)  (11.56)  (14.34) 

ǃ(%Sp.Ed. teachers)   0.16 0.54 -0.02  0.90  0.80 

   (1.61) (1.79) (1.78)  (1.85)  (1.88) 

ǃ(%Sp.Ed. teacher turnover)      -0.61 -1.02   

      (0.65) (0.82)   

ǃ(%Sp.Ed. novice turnover)        -0.65 -0.75 

        (0.55) (0.60) 

ǃ(%Hispanic students)  5.68   4.65  4.36  3.09 

  (4.46)   (4.48)  (4.33)  (4.59) 

ǃ(%black students)  4.48   8.02  7.26  4.33 

  (17.37)   (18.07)  (17.23)  (17.55) 

ǃ(%FRPL)  -4.45*   -3.87  -3.94  -3.53 

  (2.65)   (2.74)  (2.67)  (2.70) 

ǃ(%Bi/ESL teachers)    -0.33 -0.29  -0.31  -0.43 

    (0.58) (0.60)  (0.60)  (0.61) 

ǃ(%teachers w/ MA, MA+30)    4.62* 4.06*  4.12*  4.51* 

    (2.39) (2.41)  (2.37)  (2.47) 

ǃ(%teachers w/PhD)    3.71 4.25  5.08  4.87 

    (2.81) (3.01)  (3.29)  (3.51) 

ǃ(avg. teacher experience)  0.07  0.08 0.04  0.03  0.08 

  (0.17)  (0.15) (0.17)  (0.17)  (0.17) 

ǃ(per-pupil exp. in $1000s)  -0.08  -0.07 -0.07  -0.07  -0.04 

  (0.06)  (0.06) (0.07)  (0.07)  (0.06) 

ǃ(district API)  0.01  0.00 0.00  0.00  0.00 

  (0.01)  (0.01) (0.01)  (0.01)  (0.01) 

ǃ(district enrollment)   3.24  3.57 3.66  4.00  3.71 

  (3.89)  (4.46) (4.22)  (3.97)  (4.02) 

Constant -1.85*** -2.00*** -1.85*** -1.96*** -2.00*** -1.85*** -1.99*** -1.83*** -1.83*** 
 (0.16) (0.30) (0.16) (0.31) (0.33) (0.16) (0.33) (0.17) (0.36) 
N 336 330 339 333 330 336 328 310 303 
pseudo R-sq 0.00 0.02 0.00 0.03 0.04 0.00 0.04 0.01 0.04 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
All change variables are lagged from 2004-5 to 2007-8 school years. 
  



 

Table 8: First-Differenced Logistic Regressions Estimating the Likelihood of Districts Implementing Economic Incentives Policies for 
National Board of Professional Teaching Standards Certified Teachers (2005-6 to 2008-9) 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

ǃ(district API) -0.02  -0.02 -0.02 -0.02  -0.02  -0.02 

 (0.01)  (0.01) (0.01) (0.01)  (0.01)  (0.01) 

ǃ(avg. teacher experience)  -0.03 0.02 0.02 0.02  0.03  0.01 

  (0.13) (0.13) (0.14) (0.14)  (0.15)  (0.14) 

ǃ(%teacher turnover)      0.90 1.21   

      (1.83) (2.41)   

ǃ(%novice turnover)        -0.52 -0.33 

        (0.87) (0.89) 

ǃ(%Hispanic students)   -5.18  -5.06  -4.57  -5.22 

   (5.18)  (5.09)  (4.97)  (5.06) 

ǃ(%Sp.Ed. students)   6.93  6.44  6.88  6.35 

   (8.67)  (8.50)  (8.59)  (8.49) 

ǃ(%black students)   -13.32  -11.01  -10.28  -11.43 

   (23.67)  (24.22)  (24.55)  (24.05) 

ǃ(%FRPL)   2.06  2.16  2.08  2.19 

   (2.74)  (2.84)  (2.81)  (2.84) 

ǃ(%Bi/ESL teachers)    0.41 0.42  0.47  0.39 

    (0.64) (0.62)  (0.65)  (0.64) 

ǃ(%Sp.Ed. teachers)    -6.68 -6.49  -6.55  -6.40 

    (6.44) (6.41)  (6.53)  (6.29) 

ǃ(%teachers w/ MA, MA+30)    0.62 0.88  0.92  0.85 

    (1.88) (2.09)  (2.06)  (2.12) 

ǃ(%teachers w/PhD)    7.37 5.38  4.66  5.85 

    (7.11) (5.78)  (5.14)  (6.49) 

ǃ(per-pupil exp. in $1000s)   -0.08 -0.09 -0.09  -0.09  -0.09 

   (0.07) (0.07) (0.07)  (0.07)  (0.07) 

ǃ(district enrollment)    -4.84 -4.18 -4.38  -4.54  -4.25 

   (3.00) (3.23) (3.12)  (3.22)  (3.19) 

Constant -1.70*** -2.11*** -1.54*** -1.75*** -1.69*** -2.11*** -1.72*** -2.11*** -1.68*** 
 (0.33) (0.18) (0.38) (0.36) (0.40) (0.18) (0.42) (0.18) (0.40) 
N 342 342 337 339 337 342 337 342 337 
pseudo R-sq 0.01 0.00 0.03 0.03 0.04 0.00 0.04 0.00 0.04 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
All change variables are lagged from 2004-5 to 2007-8 school years. 
  



 

Table 9: First-Differenced Logistic Regressions Estimating the Likelihood of Districts Implementing Economic Incentives Policies for 
Teachers With PhDs (2005-6 to 2008-9) 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

ǃ(district API) -0.02**  -0.01  -0.02* -0.01  -0.04**  0.01 

 (0.01)  (0.01)  (0.01) (0.01)  (0.02)  (0.03) 

ǃ(avg. teacher experience)  0.01 0.08  -0.01 0.07  -0.07  0.76 

  (0.16) (0.18)  (0.16) (0.19)  (0.36)  (0.78) 

ǃ(%teachers w/PhD)    6.39 5.33* 7.21**  12.12  26.34 

    (4.11) (3.09) (3.64)  (10.35)  (22.95) 

ǃ(%teachers w/ PhD turnover)       1.23** 2.13***   

       (0.55) (0.74)   

ǃ(%novice teachers w/ PhD turnover)         0.59 2.29 

         (0.55) (1.55) 

ǃ(%Hispanic students)   -7.51   -7.02  -4.12  -32.73 

   (4.73)   (4.77)  (7.63)  (23.43) 

ǃ(%Sp.Ed. students)   -9.14   -9.62  51.34*  68.73 

   (17.65)   (18.46)  (29.97)  (73.69) 

ǃ(%black students)   39.18**   36.89**  145.23***  417.65 

   (16.94)   (17.95)  (38.77)  (311.20) 

ǃ(%FRPL)   -0.01   -0.80  -4.71  -10.34 

   (3.03)   (2.96)  (4.40)  (10.39) 

ǃ(%Bi/ESL teachers)     1.26* 1.11  2.70**  2.13 

     (0.70) (0.74)  (1.10)  (1.90) 

ǃ(%Sp.Ed. teachers)     11.13 9.72  69.01***  4.08 

     (8.70) (8.88)  (24.26)  (32.81) 

ǃ(%teachers w/ MA, MA+30)     -0.50 -1.23  -1.88  15.73* 

     (2.00) (2.31)  (3.35)  (9.44) 

ǃ(per-pupil exp. in $1000s)   0.07  0.10 0.10  0.16  0.02 

   (0.07)  (0.07) (0.08)  (0.12)  (0.16) 

ǃ(district enrollment)    -3.71  -6.70 -6.10  -8.01  46.83 

   (4.52)  (4.62) (4.64)  (7.33)  (36.62) 

Constant -0.88*** -1.36*** -0.85** -1.35*** -1.21*** -0.99** -0.94*** 0.04 -0.58* -0.75 
 (0.28) (0.17) (0.36) (0.17) (0.35) (0.41) (0.21) (0.59) (0.32) (1.50) 
N 215 215 211 215 213 211 119 116 45 43 
pseudo R-sq 0.02 0.00 0.05 0.00 0.05 0.08 0.04 0.36 0.02 0.47 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
All change variables are lagged from 2004-5 to 2007-8 school years. 
  



 

Table 10a: First-Differenced Logistic Regressions Estimating the Likelihood of Districts Implementing Economic Incentives Policies 
Teachers with Longevity (2005-6 to 2008-9) 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

ǃ(district API) -0.01  0.00 -0.01 -0.01  -0.01  -0.01 

 (0.01)  (0.01) (0.01) (0.02)  (0.02)  (0.02) 

ǃ(avg. teacher experience)  0.06 -0.03 0.02 0.01  0.01  0.02 

  (0.17) (0.20) (0.19) (0.21)  (0.22)  (0.21) 

ǃ(%teacher turnover)      -0.15 -0.13   

      (3.32) (3.80)   

ǃ(%novice turnover)        0.81 0.36 

        (1.38) (1.61) 

ǃ(%Hispanic students)   -3.33  -5.90  -5.91  -5.46 

   (7.50)  (8.08)  (8.06)  (8.27) 

ǃ(%Sp.Ed. students)   21.41  13.95  13.99  13.64 

   (21.95)  (23.02)  (23.04)  (23.22) 

ǃ(%black students)   20.36  27.87  27.84  27.64 

   (24.86)  (29.45)  (29.59)  (29.21) 

ǃ(%FRPL)   3.26  6.34  6.34  6.19 

   (3.96)  (4.40)  (4.40)  (4.47) 

ǃ(%Bi/ESL teachers)    -1.44 -1.91*  -1.92*  -1.85 

    (1.02) (1.12)  (1.14)  (1.14) 

ǃ(%Sp.Ed. teachers)    3.27 2.90  2.89  2.82 

    (2.64) (1.90)  (1.91)  (1.85) 

ǃ(%teachers w/ MA, MA+30)    3.11 3.93  3.94  3.87 

    (3.58) (3.71)  (3.76)  (3.77) 

ǃ(%teachers w/PhD)    12.48 13.79*  13.80*  13.93* 

    (8.79) (8.24)  (8.27)  (8.46) 

ǃ(per-pupil exp. in $1000s)   0.03 0.06 0.06  0.06  0.06 

   (0.10) (0.11) (0.11)  (0.12)  (0.12) 

ǃ(district enrollment)    1.97 2.60 2.63  2.64  2.48 

   (3.44) (3.35) (3.58)  (3.65)  (3.72) 

Constant 0.80* 0.50** 0.61 1.15** 1.12** 0.48** 1.13** 0.47** 1.10** 
 (0.41) (0.21) (0.46) (0.53) (0.56) (0.21) (0.56) (0.21) (0.56) 
N 95 97 95 95 95 97 95 97 95 
pseudo R-sq 0.00 0.00 0.03 0.06 0.09 0.00 0.09 0.00 0.09 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
All change variables are lagged from 2004-5 to 2007-8 school years. 

  



 

Table 10b: First-Differenced Logistic Regressions Estimating the Likelihood of Districts Eliminating  Economic Incentives Policies 
Teachers with Longevity (2005-6 to 2008-9) 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

ǃ(district API) 0.00  0.00 0.00 0.00  0.00  0.00 

 (0.01)  (0.01) (0.01) (0.01)  (0.01)  (0.01) 

ǃ(avg. teacher experience)  -0.18 -0.25 -0.15 -0.20  -0.16  -0.19 

  (0.16) (0.17) (0.17) (0.18)  (0.19)  (0.19) 

ǃ(%teacher turnover)      2.64 3.92   

      (2.04) (2.52)   

ǃ(%novice turnover)        1.13 1.12 

        (1.24) (1.22) 

ǃ(%Hispanic students)   0.92  -1.30  -0.03  -1.01 

   (4.08)  (4.20)  (4.22)  (4.26) 

ǃ(%Sp.Ed. students)   12.31  14.17  15.63  15.31 

   (13.27)  (12.81)  (12.48)  (13.05) 

ǃ(%black students)   -32.14*  -43.36**  -45.26**  -42.79** 

   (18.06)  (17.91)  (18.27)  (18.06) 

ǃ(%FRPL)   2.24  2.05  2.26  2.14 

   (2.23)  (2.38)  (2.46)  (2.36) 

ǃ(%Bi/ESL teachers)    0.00 0.23  0.30  0.29 

    (0.66) (0.71)  (0.73)  (0.72) 

ǃ(%Sp.Ed. teachers)    6.27 6.40  7.39  7.07 

    (5.26) (4.84)  (5.09)  (5.05) 

ǃ(%teachers w/ MA, MA+30)    -5.16** -5.21**  -4.94*  -4.96** 

    (2.10) (2.30)  (2.58)  (2.47) 

ǃ(%teachers w/PhD)    -7.96** -9.92**  -10.64***  -10.14*** 

    (3.25) (3.94)  (3.79)  (3.85) 

ǃ(per-pupil exp. in $1000s)   0.04 0.05 0.06  0.06  0.06 

   (0.07) (0.06) (0.07)  (0.07)  (0.07) 

ǃ(district enrollment)    -6.15 -6.13 -6.12  -6.96  -6.92 

   (4.62) (4.56) (4.61)  (4.71)  (4.83) 

Constant -2.01*** -1.96*** -2.26*** -2.01*** -2.20*** -1.94*** -2.29*** -1.93*** -2.24*** 
 (0.37) (0.18) (0.47) (0.46) (0.57) (0.17) (0.56) (0.17) (0.58) 
N 307 308 300 303 300 308 300 308 300 
pseudo R-sq 0.00 0.01 0.04 0.06 0.09 0.01 0.10 0.00 0.09 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
All change variables are lagged from 2004-5 to 2007-8 school years. 

 
 



 

Table 11a: OLS Regressions Estimating Specialized-Credential Teacher Turnover (2005-6 to 2006-7) 
 Bilingual/ESL teacher turnover Special Education teacher turnover 

Bilingual/ESL incentive  0.03 0.01   

 (0.02) (0.02)   

Special Education incentive   -0.01 -0.01 

   (0.02) (0.03) 

%Bi/ESL teachers  -0.22***  -0.07* 

  (0.06)  (0.04) 

%Sp.Ed. teachers  -0.32  -0.45 

  (0.43)  (0.45) 

%teachers w/ MA, MA+30  0.00  -0.10 

  (0.10)  (0.08) 

%teachers w/PhD  2.44  4.28** 

  (1.81)  (1.78) 

avg. teacher experience  0.00  0.00 

  (0.00)  (0.01) 

%Hispanic students  0.15**  0.07 

  (0.08)  (0.07) 

%Sp.Ed. students  -0.39  0.56 

  (0.47)  (0.45) 

%black students  -0.22  0.03 

  (0.24)  (0.15) 

%FRPL students  0.08  0.04 
  (0.08)  (0.09) 
Urban  0.02  -0.01 
  (0.03)  (0.02) 
Rural  0.03  0.02 
  (0.04)  (0.03) 
high school  -0.02  -0.07** 

  (0.04)  (0.04) 

elementary  0.00  0.03 

  (0.03)  (0.02) 

per-pupil exp. in $1000s  0.00  0.00 

  (0.00)  (0.01) 

district API   0.00  0.00 

  0.00  0.00 

district enrollment, in 1000s  -0.00**  -0.00*** 

  0.00  0.00 

%change in enrollment  0.34  -0.19 

  (0.23)  (0.33) 

Constant 0.13*** 0.08 0.23*** 0.14 
 (0.01) (0.33) (0.01) (0.33) 
N 451 447 461 457 
pseudo R-sq 0.00 0.10 0.00 0.07 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
Variables are from the 2005-6 school year. 
 
 
  



 

Table 11b: OLS Regressions Estimating the Overall Teacher Turnover (2006-7 to 2007-8) 
 (1) (2) (3) (4) (5) (6) 

National Board incentive -0.02*** -0.02     

 (0.01) (0.01)     

Doctoral incentive   -0.01 -0.01   

   (0.01) (0.01)   

Longevity incentive     0.01 0.01 

     (0.01) (0.01) 

%teachers w/ MA, MA+30  -0.12***  -0.12***  -0.12*** 

  (0.04)  (0.05)  (0.05) 

%teachers w/PhD  2.48**  2.48**  2.44** 

  (1.10)  (1.12)  (1.09) 

%Bi/ESL teachers  -0.02  -0.02  -0.01 

  (0.02)  (0.02)  (0.02) 

%Sp.Ed. teachers  0.05  0.05  0.05 

  (0.20)  (0.20)  (0.20) 

avg. teacher experience  0.00  0.00  0.00 

  (0.00)  (0.00)  (0.00) 

%Hispanic students  0.04  0.04  0.04 

  (0.03)  (0.03)  (0.03) 

%Sp.Ed. students  -0.12  -0.11  -0.11 

  (0.17)  (0.17)  (0.17) 

%black students  0.07  0.07  0.06 

  (0.08)  (0.08)  (0.08) 

%FRPL students  0.07  0.07  0.07 
  (0.06)  (0.06)  (0.06) 
Urban  0.00  -0.01  -0.01 
  (0.01)  (0.01)  (0.01) 
Rural  0.04**  0.04**  0.04** 
  (0.02)  (0.02)  (0.02) 
high school  0.01  0.01  0.01 

  (0.02)  (0.02)  (0.02) 

elementary  -0.01  -0.01  -0.01 

  (0.01)  (0.01)  (0.01) 

per-pupil exp. in $1000s  0.00  0.00  0.00 

  (0.00)  (0.00)  (0.00) 

district API   0.00  0.00  0.00 

  (0.00)  (0.00)  (0.00) 

district enrollment, in 1000s  -0.00**  -0.00**  -0.00** 

  (0.00)  (0.00)  (0.00) 

%change in enrollment  0.19  0.19  0.19 

  (0.14)  (0.14)  (0.14) 

Constant 0.13*** -0.06 0.13*** -0.05 0.12*** -0.06 
 (0.01) (0.22) (0.01) (0.22) (0.01) (0.22) 
N 464 460 464 460 464 460 
pseudo R-sq 0.01 0.14 0.00 0.14 0.00 0.14 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
Variables are from the 2005-6 school year. 
 
  



 

Table 12a: OLS Regressions Estimating Specialized-Credential Teacher Recruits, 2006-7  
 Bilingual/ESL teacher recruits Special Education teacher recruits 
 (1) (2) (3) (4) 

Bilingual/ESL incentive  0.08*** 0.03   

 (0.03) (0.02)   

Special Education incentive   0.01 0.00 

   (0.01) (0.01) 

%Bi/ESL teachers  -0.23  0.73*** 

  (0.34)  (0.19) 

%Sp.Ed. teachers  0.68***  0.05*** 

  (0.04)  (0.02) 

%teachers w/ MA, MA+30  -0.07  0.075* 

  (0.08)  (0.04) 

%teachers w/PhD  -1.67  0.07 

  (1.26)  (0.57) 

avg. teacher experience  0.01  0.00 

  (0.01)  (0.00) 

%Hispanic students  0.14**  -0.04 

  (0.07)  (0.03) 

%Sp.Ed. students  -0.56  0.80*** 

  (0.42)  (0.22) 

%black students  0.03  0.00 

  (0.17)  (0.06) 

%FRPL students  0.02  0.03 
  (0.10)  (0.04) 
Urban  0.05**  0.00 
  (0.02)  (0.01) 
Rural  -0.01  -0.01 
  (0.03)  (0.02) 
high school  0.11***  0.00 

  (0.04)  (0.01) 

elementary  0.00  0.02 

  (0.03)  (0.01) 

per-pupil exp. in $1000s  0.00  0.00 

  (0.00)  (0.00) 

district API   0.00**  0.00 

  (0.00)  (0.00) 

district enrollment, in 1000s  0.00  -0.00*** 

  (0.00)  (0.00) 

%change in enrollment  -0.42  -0.10 

  (0.26)  (0.10) 

Constant 0.50*** -0.39 0.15*** 0.01 
 (0.02) (0.30) (0.01) (0.12) 
N 459 455 459 455 
pseudo R-sq 0.02 0.49 0.00 0.24 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
Variables are from the 2005-6 school year. 
 
 

  



 

Table 12b: OLS Regressions Estimating  Overall Teacher Recruits 2006-7  
 (1) (2) (3) (4) (5) (6) 

National Board incentive 0.04* 0.03     

 (0.02) (0.02)     

Doctoral incentive   -0.02 -0.04***   

   (0.02) (0.02)   

Longevity incentive     -0.03 -0.02 

     (0.02) (0.02) 

%teachers w/ MA, MA+30  -0.06  -0.06  -0.06 

  (0.06)  (0.06)  (0.06) 

%teachers w/PhD  2.67***  3.11***  2.75*** 

  (1.02)  (1.03)  (1.02) 

%Bi/ESL teachers  -0.01  -0.02  -0.02 

  (0.03)  (0.03)  (0.03) 

%Sp.Ed. teachers  -0.67**  -0.65**  -0.67** 

  (0.31)  (0.30)  (0.30) 

avg. teacher experience  0.03***  0.03***  0.03*** 

  (0.00)  (0.00)  (0.00) 

%Hispanic students  -0.03  -0.04  -0.04 

  (0.05)  (0.05)  (0.05) 

%Sp.Ed. students  -0.24  -0.26  -0.26 

  (0.35)  (0.34)  (0.35) 

%black students  0.24  0.27*  0.25* 

  (0.15)  (0.15)  (0.15) 

%FRPL students  -0.12*  -0.13**  -0.12* 
  (0.06)  (0.06)  (0.06) 
urban  -0.01  0.00  0.00 
  (0.02)  (0.02)  (0.02) 
rural  0.03  0.03  0.03 
  (0.02)  (0.02)  (0.02) 
high school  0.01  0.01  0.01 

  (0.03)  (0.03)  (0.03) 

elementary  0.00  -0.01  -0.01 

  (0.02)  (0.02)  (0.02) 

per-pupil exp. in $1000s  0.01**  0.01***  0.01** 

  (0.00)  (0.00)  (0.00) 

district API   0.00  0.00  0.00 

  (0.00)  (0.00)  (0.00) 

district enrollment, in 1000s  -0.001***  -0.001***  -0.001*** 

  (0.00)  (0.00)  (0.00) 

%change in enrollment  -0.50***  -0.52***  -0.50*** 

  (0.19)  (0.18)  (0.19) 

Constant 0.42*** 0.01 0.44*** 0.03 0.45*** 0.01 
 (0.01) (0.22) (0.01) (0.22) (0.02) (0.22) 
N 464 460 464 460 464 460 
pseudo R-sq 0.01 0.33 0.00 0.34 0.00 0.33 
* p<0.10, ** p<0.05, *** p<0.01. Huber-White adjusted standard errors in parentheses.  
Variables are from the 2005-6 school year. 
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