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ABSTRACT: 

In this paper, we use a unique dataset that includes a panel of all teachers in North 

Carolina over a four-year period (1996-97 through 1999-00) to describe the distribution 

of teachers certified by the National Board for Professional Teaching Standards (NBPTS) 

across classrooms, schools, and districts.  The sorting of National Board Certified 

Teachers (NBCTs) across students is an important equity issue both because these 

teachers are thought to be highly qualified, and because in North Carolina (and many 

other states) state-level financial incentives are provided to NBCTs, creating an implicit 

subsidy to those districts and schools where they are employed. Our findings on the 

sorting of NBCTs across districts, schools and students reflects the research on the 

distribution of teacher credentials across students: the most disadvantaged districts, 

schools, and students are least likely to have access to those teachers who are recognized 

by NBPTS as being highly qualified.  
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I. RESEARCH QUESTIONS AND POLICY SIGNIFICANCE 

The number of teachers certified by the National Board for Professional Teacher 

Standards (NBPTS) has grown rapidly over the last decade; as of December 2003 there 

are more than 32,000 teachers who have been certified by NBPTS as having advanced 

teaching skills.  Supporters of NBPTS believe the National Board has and will continue 

to play a dramatic role in professionalizing teaching, changing school culture in positive 

ways, and ultimately aiding students’ learning.  However, despite significant public and 

private investments in the NBPTS model, there has been relatively little rigorous 

quantitative evidence on the possible impacts of National Board Certified Teachers 

(NBCTs) on students or schools.  In particular, to our knowledge, no quantitative studies 

have been done on the effect of NBPTS certification on teachers’ career paths. 

Understanding whether and how NBPTS certification affects teachers’ career 

paths is essential, given mounting evidence of the importance of teacher quality in 

determining student outcomes, and strong theoretical reasons to believe that certification 

would affect the distribution of teachers across schools and districts.  Recent research on 

NBPTS (Goldhaber and Anthony, 2004) has shown NBCTs to produce larger learning 

gains among students, thus the sorting of teachers across students is an important teacher 

quality equity issue.  It is also a matter of financial equity, since many states explicitly 

promote NBPTS certification by financing the cost of the NBPTS assessment and 

providing additional compensation to those who become certified.  Consequently, these 

state-level resources flow to those districts and schools employing NBCTs. 
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In this paper, we describe the results of a study of the distribution of NBCTs 

across classrooms, schools, and districts.  We use a unique dataset that includes a panel of 

all teachers in North Carolina over a four-year period (1996-97 through 1999-00).  This 

dataset encompasses practically the entire early lifespan of NBPTS certification in North 

Carolina, one of the first states to embrace the NBPTS model.1  Furthermore, the dataset 

permits the matching of teachers to schools and students (at the elementary level); it is 

therefore possible to determine not only how NBCTs sort across districts, but also their 

distribution across schools and students. 

The paper is laid out as follows:  Section II provides background on the 

distribution of teacher quality across schools and students, and discusses the possible 

ways in which NBPTS certification might affect this distribution; Section III discusses 

our data and analytic approach; Section IV presents our empirical results; and Section V 

offers concluding thoughts on the public policy implications of our findings. 

 

II. TEACHER QUALITY AND NBPTS CERTIFICATION2 

 Recent studies have shown teacher quality to be among the most important 

schooling factors explaining student achievement [Goldhaber et al., 1999; Hanushek et 

al., 2002], and NBPTS certification appears to be a predictor of teacher effectiveness: 

new research has found that NBCTs produce larger student learning gains [Goldhaber 

and Anthony, 2004].  However, at least judging by the districts in which NBCTs are 

“born” – that is, where they are employed when they apply and are certified – we might 

expect an unequal distribution of NBCTs across students.  Recent research finds NBPTS-
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applicants, particularly those who are successfully certified, are more likely to be from 

schools with high achieving, affluent students [Goldhaber et al., 2003].   

 Research on the teacher labor market suggests that, by almost any measure, highly 

qualified teachers are inequitably distributed across districts, schools, and classrooms 

[Betts et al., 2000; Kain and Singleton, 1996; Loeb, 2000].  For example, recent work 

using a panel dataset from New York shows nonwhite, poor, and low-performing 

students are more likely to be taught by less qualified teachers, as measured by 

experience and degree levels, licensure status and exam performance, and college 

selectivity [Lankford et al., 2002].  This sorting pattern occurs both within and between 

districts, and the movement of experienced teachers between schools and districts tends 

to worsen inequities, as the more qualified teachers are found more likely to leave poor, 

urban schools to teach in higher performing, more affluent schools.3 

 While there are several potential explanations for these sorting patterns, it is 

difficult to directly determine the cause because teachers end up in particular districts and 

schools as a function of both their own preferences and job-search efforts, and the 

preferences, hiring, and placement practices of school districts.4  These sorting patterns 

are not terribly surprising, however, given the prevailing salary structure in teaching and 

existing evidence that teachers, all else equal, prefer to teach more affluent, high-

achieving students.  There is little variation in teacher salaries within school districts 

when controlling for degree and experience levels, however the non-pecuniary aspects of 

teaching jobs do vary considerably [Loeb and Page, 2000; Hanushek, Kain, and Rivkin, 

2001].  Both Levinson (1988) and Hanushek, Kain, and Rivkin (2001) find that students’ 
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socio-economic status and achievement level play an important role in explaining the 

schools in which teachers choose to be employed.  In the absence of compensating salary 

differentials, it appears that more credentialed, experienced teachers are primarily 

rewarded with the opportunity to teach more academically proficient students (e.g., they 

get to teach the honors class).5  As a result of this dynamic, there are significant 

disparities - both within and between districts - in the characteristics of teachers who 

teach students from various backgrounds. 

 While it is a stated goal of NBPTS to “[c]ontribute to the equitable distribution of 

resources by making the placement of accomplished teachers a more overt process”6, 

depending on state and local policies, we might actually observe that NBPTS certification 

exacerbates existing inequalities in the distribution of teachers across districts, schools, 

and classrooms.  According to NBPTS, becoming a NBCT “improves teaching like no 

other professional development opportunity by setting high and rigorous standards for 

what teachers should know and be able to do.” 7  They also state that NBCTs have the 

potential to affect not only the classroom environment, but also the school and district 

atmosphere, by influencing the current model of schooling and becoming more influential 

in the creation of school and district policies.  “[W]hen such changes in American 

education are taken together, National Board Certification holds the promise of 

significant improvement in student learning,” and consequently student achievement.8 

 To date, there is little quantitative evidence on the relative effectiveness of 

NBCTs, though Goldhaber et al. (2003) do find that NBCTs are likely to have done well 

on standardized tests, an often-found correlate to student achievement [Ferguson and 
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Ladd, 1996; Goldhaber, 2002; Greenwald et al., 1996], and Goldhaber and Anthony 

(2004) find they tend to produce slightly larger student learning gains.  NBCTs are 

certainly celebrated and promoted as highly skilled teachers by both prominent education 

organizations and the press9.  And, regardless of whether NBCTs actually are more 

effective, if they are perceived to be highly effective teachers, districts and schools would 

be expected to recruit them, and these teachers would therefore have greater leverage 

over their placements. 

In effect, the very act of labeling of teachers as highly effective may change 

teacher labor market dynamics.  The “NBPTS label effect” reduces search costs 

associated with finding “highly effective teachers.”  More affluent districts would 

presumably be in a better position to target NBCTs for recruitment than less affluent 

districts, and may in fact craft financial incentives explicitly designed to encourage the 

growth of NBCTs within the district, or aid in the recruitment of NBCTs from other 

districts.  Goldhaber et al. (2003), in fact, do find that teachers in more affluent, high 

achieving districts are more likely to apply to and be certified by NBPTS. 

The use of incentives to encourage NBPTS certification is widespread:  as of 

January 2004, all 50 states and 535 school districts, including Washington D.C., offer 

some form of compensation for applying for NBPTS certification and/or becoming 

NBPTS-certified.10  North Carolina provides substantial state-level incentives – the state 

pays the full $2,300 cost of the NBPTS application process and a 12 percent pay 

premium to those who are certified – as well as additional incentives in some localities 

within the state.  Given research showing that teachers do respond to salary incentives 
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[Murnane et al., 1991], and the probability that the districts offering incentives are more 

affluent, one would expect affluent districts to have a greater share of their teachers be 

NBPTS certified. 

 

III. DATA AND ANALYTIC APPROACH 

North Carolina is an ideal state for our study.  The former governor, James Hunt, 

was the founding chairman of NBPTS, so it is not surprising that the state is at the 

forefront of the NBPTS movement and among the most generous of states in providing 

financial incentives to encourage teachers to become certified.11  The state pays the full 

cost of the NBPTS application fee ($2,300) for any teacher wishing to attempt 

certification, and a 12 percent salary supplement to those who succeed.  This supplement 

was worth over $4,000 for an average NBCT in the year 2000; based on the pool of 

approximately 2,000 NBPTS applicants and 1,000 new NBCTs in that year, the estimated 

annual outlay was more than $9 million simply for those certified in 2000 [Goldhaber et 

al., 2003]. 

North Carolina has both the most NBCTs of any state and the highest 

concentration of NBCTs in the teacher workforce: as of December 2003 about 1 in 17 

teachers in North Carolina was NBPTS-certified.12  Thus, our sample size of NBCTs is 

large enough to estimate meaningful statistical relationships.  Furthermore, two-thirds of 

North Carolina’s districts offer some type of additional incentive beyond those provided 

to NBCTs by the state, and a number of them offer explicit financial incentives.13  This 
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within-state variation of incentives allows us to explore the extent to which teachers 

appear to be clustered in districts that provide incentives. 

A crucially important aspect of the North Carolina data is that it permits the 

matching of students and teachers, and the tracking of teachers (and students to that 

teacher) over time, as long as the teacher remains employed by the state and the students 

remain in the state’s public school system.  This matching allows us to follow teachers as 

they progress in their careers, and determine how NBCTs compare to non-NBCTs in 

terms of their district and school of employment.  Because we are able to link students to 

teachers (at the elementary level), we can also explore the sorting of NBCTs across 

classrooms within schools.  Finally, we can track the characteristics of districts and 

schools to examine how the characteristics of the students and communities of 

employment change as NBCTs move from one district to another or one school to 

another. 

The study’s primary data are from administrative records of teachers and students 

maintained by the Department of Public Instruction of North Carolina (NCDPI). These 

data include detailed teacher characteristics - such as degree level, salary, current 

assignment and certification status - for over 70,000 teachers per year, as well as student 

information - such as race, gender, limited-English-proficiency status, free-and-reduced 

lunch status, test exemptions and performance - for approximately one million students 

per year.  The student and teacher records were linked together and matched with data 

from the Educational Testing Service (ETS) that includes information on which teachers 

applied to and which were certified by NBPTS.14  The resulting dataset was then merged 
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with the Department of Education’s Common Core of Data to obtain school and district-

level characteristics.  In addition to these data sources, we conducted a survey (for 1997 

to 2000) of local school district officials to determine whether they offer incentives to 

NBCTs, and, if so, the specific financial and non-monetary incentives offered. 

Because we are interested in the labeling-effect of a teacher being a NBCT, it is 

important to explain when we consider teachers to be National Board Certified.  We label 

teachers as NBCTs in the school year they receive their certification.  For example, 

teachers who began the certification process in the 1996-1997 school year would receive 

their certification in November of 1997, and thus, are labeled as NBCTs in the 1997-1998 

school year.15  There are two primary reasons for labeling teachers as certified in the 

school year in which they are notified of their NBPTS status.  First, the data we have 

about districts, schools, teachers, and students is collected in May of a given school year 

(for instance, May 1997 for the 1996-1997 school year) and would therefore reflect the 

teachers’ teaching environment after receiving notice of their certification.  Second, the 

timing of this label reflects the fact that the salaries and other monetary benefits for 

NBCTs are raised retrospectively from the beginning of the academic year, and that 

National Board Certification could have an immediate impact on teachers’ recruitment 

and job options.16  

In the first stage of our analyses, we examine the distribution of NBCTs across 

students over time to determine the degree to which they cluster in particular districts or 

schools.  We employ the Gini Coefficient as an indicator of the concentration of NBCTs 

in particular schools and districts in North Carolina in each year of the data.  The Gini 
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Coefficient is a measure of inequality; in this case, it measures the degree to which the 

distributions of NBCTs in districts and schools differ from complete equality (which 

would be if each district and school had the same proportion of NBCTs to students).  The 

Gini Coefficient considers every point in the distribution of NBCTs and has a lower 

bound of 0, representing perfect equality, and an upper bound of 1, representing perfect 

inequality. Figure 1 is a graphical depiction of the calculation of the Gini Coefficient. 

We are also interested in the source of inequities in the distribution.  Variance 

decomposition allows us to compare the distribution of NBCTs between and within 

districts and schools.  Observing changes in the share of the variation in the distribution 

that is within-district inequality versus between-district inequality provides some insight 

into whether observed sorting patterns appear to be driven by district or school factors.  

For example, the sorting patterns we observe may result from district policies, such as the 

decision to offer pay incentives; be driven more by factors that vary within districts, such 

as school demographics; or they may result from teaching assignment within schools.17  

In the next stage of the analyses we focus more closely on the characteristics of 

districts, schools, and classrooms where NBCTs are employed, and how these compare to 

the same set of characteristics for non-NBCTs.  As we discussed in the previous section, 

there are reasons to believe that the application of the NBCT label to teachers will lead to 

differences in the distributions of NBCTs and non-NBCTs across districts, schools, and 

classrooms.  We test for differences using various measures.  For example, at the district 

level we examine the role of district incentives, and whether NBCTs tend to be employed 

disproportionately in various types of districts (for example, more affluent, well educated 
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districts, or those offering financial incentives) or schools (such as those with high 

achieving student populations).  We also examine various types of classrooms in terms of 

students’ achievement levels, socioeconomic backgrounds, and racial/ethnic composition, 

to determine students’ access to NBCTs. 

In the final stage of the analyses, we focus on teachers who move from one school 

to another or one district to another.  Research has shown that teacher movers tend to go 

from lower achieving, lower socio-economic status (SES) schools to higher achieving, 

higher SES schools [see Betts et al., 2000; Hanusheck et al., 2001; Lankford et al., 2002].  

We would expect similar patterns for NBCTs, but based on the discussion of the “NBPTS 

labeling effect”, we might expect any differential between original and new district or 

school to be greater for NBCTs than non-NBCTs.  Hence, we employ a difference-in-

differences approach, by examining the differences between NBCTs and non-NBCTs in 

the differences in the average characteristics of original and new school positions.  

 

IV. RESULTS 

A.  Distribution of the NBCT Workforce Over Time 

 Table 1 reports the Gini Coefficient for districts and schools in each year, as well 

as the percent change in inequality from one year to the next.  As might be expected, the 

Gini Coefficient shows a sizable initial increase in the equity of the distribution of 

NBCTs across students as the number of NBCTs in the state increased over time.  At the 

district level, the Gini Coefficient falls by almost 48 percent from 1996-97 to 1997-98, 

however, from that point forward it largely levels off.  The decrease in inequality 
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measured at the school level is far lower in the early years, ranging from a decrease of 

about one percent per year from 1996-97 to 1998-99, to almost ten percent from 1998-99 

to 1999-00. 

 An analysis of the variance in where NBCTs are teaching explains the degree to 

which NBCTs are sorted between and within districts.  Table 2 reports the breakdown in 

the variance between districts and between schools within districts, and shows that the 

overwhelming proportion of the variation in the distribution of NBCTs lies between 

schools within districts.  Although the distribution of variation between and within 

districts changes somewhat over time, roughly 90 percent is variation between schools 

within districts, suggesting that the sorting of NBCTs is driven more by differences in 

school characteristics than district characteristics.  These findings are broadly consistent 

with those of Lankford et al. (2002), who explore the distribution of variance in variety of 

other teacher characteristics (such as experience, degree level, college quality, etc.). 

B.  Districts, Schools, and Classrooms 

To examine how the NBCT label affects teacher sorting, we begin with a 

descriptive analysis of how NBCTs compare to non-NBCTs.18  As described earlier, the 

data contains information on teachers from 1996-97 through 1999-00, and on students 

from 1996-97 through 1998-99.  For the purpose of these analyses, we use data repeated 

across years.  Table 3 reports the mean characteristics of districts, schools, and students 

for NBCTs (column 1) and non-NBCTs19  (column 2), as well as the differences in means 

(column 3). 
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Not surprisingly, there appears to be a positive relationship between teachers 

being NBPTS certified and the presence of incentives (financial or otherwise) offered by 

their districts.  There are several interesting differences in the type of districts in which 

NBCTs and non-NBCTs are employed.  In general, NBCTs are found in more affluent, 

higher spending and paying districts.  For example, on average, NBCTs teach in districts 

with an average per-pupil expenditure that is almost $290 higher than those in which non-

NBCTs teach, and the starting salary in districts where NBCTs teach is approximately 

$980 higher than those where non-NBCTs are employed.   

Also of note is the much higher proportion of districts in which NBCTs are 

teaching that offer some type of incentive for NBPTS certification, compared to those 

where non-NBCTs are teaching: 51 percent of districts employing NBCTs have some 

type of incentive versus 35 percent of those employing non-NBCTs, and 21 percent of 

districts employing NBCTs offer explicit financial rewards for NBPTS certification 

versus 14 percent of those employing non-NBCTs.  These differences offer at least 

cursory evidence that the presence of incentives may help a district to either encourage its 

own teachers to apply to NBPTS, as is suggested by Goldhaber et al. (2003), or recruit 

teachers from other districts.  The latter possibility is discussed in more detail below. 

Students’ achievement and demographics also differ between districts employing 

NBCTs versus non-NBCTs.  Overall, NBCTs are more likely to teach in districts where 

students achieve high academic performance on math and reading tests, and where a 

larger portion of students perform at or above grade-level.  In addition, districts where 
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NBCTs teach appear to have fewer minority students, students with learning disabilities, 

and students who are eligible for free or reduced price lunch. 

 Although we have a different set of school-level variables, they largely reflect the 

district-level finding that NBCTs tend to be employed in schools with more favorable 

working conditions.  Schools where NBCTs are employed have fewer students receiving 

free or reduced price lunch, fewer minority students and a greater proportion of students 

performing at or above grade-level compared to schools employing non-NBCTs.  Also, 

students in schools employing NBCTs tend to show higher academic achievement both in 

math and reading than students in schools where non-NBCTs teach.  Somewhat 

surprisingly, however, we find that schools employing NBCTs have slightly higher 

student/teacher ratios than those employing non-NBCTs.   

 The classroom-level variables also reflect these same trends: NBCTs are far more 

likely than non-NBCTs to be teaching higher achieving, non-minority students.  In fact, 

the differential in the average test scores of students taught by NBCTs and non-NBCTs 

represents a full standard deviation of the math and reading test scores. 

Another important finding is that the teacher sorting we observe becomes more 

pronounced as we move from the district to the classroom.  For example, the difference 

in the average of students’ math scores between NBCTs and non-NBCTs rises from 1.2 

at the district level to 1.9 at the school level, and further to 5.0 at the classroom level.  A 

similar pattern is observed for the proportion of minority students: NBCTs, on average, 

have only 1.5 percent fewer minority students at the district level, but this widens to 4.9 

percent fewer at the school level, and further to 6.7 percent fewer at the classroom level.   
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 Table 4 shows the exposure to NBCTs by student background. Each cell reports 

the percentage of students who have at least one NBCT in their district, school, or 

classroom.  More than 70 percent of students are exposed to at least one NBCT in their 

district, just 10 percent are exposed to at least one NBCT in their school, and only about 

one-half of a percent of elementary students have an NBCT in their classroom.  While 

white students are more likely to be exposed to NBCTs at any level, it is at the classroom 

level that we observe the most striking difference: white students are approximately 30 

percent more likely than minority students to have an NBCT as a teacher. 

 Table 5 reports the proportion of NBCTs teaching students by math and reading 

achievement quartile, and illustrates the stark differences in the types of students taught 

by NBCTs and non-NBCTs: a far higher proportion of districts and schools in the top 

quartiles are likely exposed to NBCTs than those in the bottom (a finding confirmed by 

Chi squared tests).20  The same pattern appears at the classroom level, where top 

performing students are far more likely to be exposed to an NBCT: almost half of NBCTs 

teach students in the top quartile in both math and reading, while less than10 percent of 

NBCTs teach students in the bottom quartiles in these subjects. 

As we have already noted, the distribution of NBCTs is not only an equity issue 

because of the importance of teacher quality, but also a financial equity issue because of 

state funding for the costs of the $2300 NBPTS assessment for teacher applicants and the 

salary supplement distributed to those who are certified.  In effect, state-level educational 

resources are flowing to those districts, schools, and classroom where NBCTs are 

teaching.  Table 6 shows state funds that flow to schools of varying levels of student 
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achievement.21  Here we see the financial consequences of the unequal distribution of 

NBPTS applicants and NBCTs across students.  From 1997 to 2000, schools with 

students performing in the bottom quartile in achievement received only $3.28 million in 

state funds (20.6 percent of the state’s total NBPTS spending), while schools with 

students performing in the top quartile in achievement were provided $5.37 million in 

state funds (33.8 percent of the state’s total NBPTS spending). 

While far more money was spent over this period in support of the assessment fee 

than for the salary supplement, the results from the table clearly show that the inequitable 

distribution of state funds for NBPTS results primarily from inequity in the schools that 

have NBCTs, rather than inequity in those that have NBPTS applicants.  For example, 

there is relatively little difference in the percent of state spending on assessment fees 

between schools with the highest-performing students ($2.75 million and 30 percent of 

the total) and schools with the lowest-performing schools (2.17 million dollars and 23 

percent of the total); however the state salary supplement for the highest-performing 

schools ($2.62 million and 39 percent of the total) is more than twice that for the lowest-

performing schools ($1.1l million and 17 percent of total).  This finding reflects the 

influence of school and student characteristics on the probability of NBPTS certification 

(given application), with teachers of higher performing students far more likely to be 

certified than those who teach lower performing students [Goldhaber et al., 2003].  It may 

also reflect employment decisions that are made after a teacher has become certified.  For 

instance, if NBCTs move from schools with lower performing students schools with 
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higher performing students, we would expect the inequity in the state support for NBCTs’ 

salaries to grow over time, an issue explored in the next sub-section. 

C.  Analyses of Movers 

The preceding analyses give a snapshot of the distribution of NBCTs across 

districts, schools, and classrooms.  In this section, we focus on the career paths of NBCTs 

relative to non-NBCTs, and more specifically, whether there are important differences in 

the types of schools and communities (both “sending”, i.e. where teachers move from) 

and “receiving”, i.e., where teachers move to) employing NBCTs and those employing 

non-NBCTs.  Such a comparison provides a clue as to whether the NBCT label 

influences the movement of NBCTs. As we described in Section II, there are strong 

theoretical reasons to believe the NBPTS label would influence teacher mobility, given 

that NBPTS certification provides districts and schools with information that may be used 

in teacher selection and recruitment, and that it might also provide NBCTs with an 

advantage in obtaining favorable teaching jobs. 

Table 7 reports differences in the mean characteristics of “sending” and 

“receiving” schools for NBCT (column 1) and non-NBCT (column 2) teachers who move 

from one school to another, and the difference in differences in the means for NBCTs and 

non-NBCTs (column 3).  In each case the differences are calculated as the receiving 

mean less the sending mean.  Over the 1997-2000 period, we observe 70 school moves in 

total for NBCTs (4.2 percent of the 1,664 cross-year NBCT observations) and 22,565 

moves for non-NBCTs (7.3 percent of the 307,827 non-NBCT observations).  One 

possible explanation for the lower mobility rates of NBCTs is that they are already more 
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likely to be teaching in schools with favorable working conditions than non-NBCTs, at 

least in terms of where they were employed at the time they attained certification 

[Goldhaber et. al., 2004]. 

The table shows that NBCTs who switch schools or districts tend to move into 

positions in more affluent communities, with more favorable working conditions.  For 

example, compared to the “sending” districts, the districts to which NBCTs move (see 

column 1) have higher median housing prices, higher per pupil expenditures, higher 

starting salaries, a higher likelihood of incentives for NBPTS certification, and fewer 

students in poverty.  NBCTs also appear to gain in school attributes when making a 

move, although many of these gains are not statistically significant.    

Many of these differences in means are also true for non-NBCTs who move (see 

column 2), which is consistent with teacher labor market literature that shows teachers 

who move from one school or district to another tend to improve their work environment 

[Hanushek et al., 2001; Lankford et al., 2002].22  Surprisingly, the ‘difference in 

differences’ shown in Column 3 do not appear to confirm the hypothesis that when 

making a move, NBCTs can improve their working conditions by a greater degree than 

non-NBCTs.  This is because none of the relative changes in school and district 

environment for NBCTs and non-NBCTs are statistically significant at the conventional 

level (which is not surprising given the relatively small sample of NBCT movers).23 
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V. CONCLUSIONS AND PUBLIC POLICY IMPLICATIONS 

 Supporters of the NBPTS model hope that the National Board will serve as a 

catalyst for improving education by providing a means of formal recognition for teachers 

who demonstrate advanced skills.  If NBPTS is indeed successful in identifying teachers 

who effectively promote positive student outcomes, we might expect such recognition to 

influence teachers’ career paths by making it easier for districts to “cherry-pick” the 

“best” teachers and by providing a credential that gives teachers an advantage in 

choosing the district and school where they will be employed. 

 The distribution of NBCTs is important because of teacher equity issues, but also 

because, at least based on North Carolina’s current NPBTS incentive program, 

substantial state-level funds are invested in those districts and schools in which NBCTs 

are employed.  Our findings on the sorting of NBCTs across districts, schools and 

students reflects the research on the distribution of teacher credentials across students: the 

most disadvantaged districts, schools, and students are least likely to have access to those 

teachers who are recognized by NBPTS as being highly qualified.  This finding is true 

whether we take a snapshot of where NBPTS teachers are employed or focus on the type 

of trends that are likely to emerge in the future as a result of the flow of teacher movers 

from one district or school to another.  Consequently, in North Carolina, state-level 

educational resources (the 12 percent pay incentive provided by the state to those who 

obtain NBCT status and the $2,300 assessment fee) tend to be flowing to more affluent 

districts and schools that have higher achieving students. 
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 None of these findings are particularly surprising, but they do illustrate how state 

policies may interfere with at least one of the stated objectives of NBPTS: to contribute 

to a more equitable distribution of teacher resources.  The state-level incentive paid to 

NBCTs is the same regardless of where these teachers opt to teach, which means there 

are no explicit incentives to encourage the employment of NBCTs in especially needy 

schools and districts. Thus, one clear way for North Carolina, or any state, to encourage 

NBCTs to teach in disadvantaged settings would be to increase the financial incentives 

associated with such jobs.  This issue is properly addressed by Rotherham (2004) who 

calls for larger and better-targeted bonuses and differentials that will encourage NBCTs 

to teach in disadvantaged schools.  The extent to which such financial incentives might 

affect the decisions of NBCTs requires further investigation, but in their absence, these 

teachers tend to follow the general inequitable sorting patterns observed in the teacher 

labor market at large. 
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 Figure 1. Graphical Depiction of the Gini Coefficient 
 

 

Note: The horizontal axis is the cumulative percentage of students in the state, arranged 

from those who have the least exposure to NBCTs to those who have the most (for 

example, many students are in schools that do not employ NBCTs).  The vertical axis is 

the cumulative percentage of NBCTs corresponding to those students.  The 45-degree 

line represents perfect equality where each student (or school system) receives equal 

access to a NBCT (meaning the number of NBCTs per student is the same in each school 

or district, not necessarily that each student has a NBCT in the classroom).  The “Lorenz 

Curve” is the line representing the actual cumulative percent of NBCTs for a given 

percentage of students (where districts and schools are arranged from lowest proportion 

of NBCTs per student to highest proportion).  The Gini Coefficient is the shaded area 

between the 45-degree line and the Lorenz curve (area A) divided by the area below the 

45-degree line (the sum of areas A and B).24 
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Table 1.  Gini Coefficient Estimates 
 
 

District School 

  Gini Percent Change Gini Percent Change 

1997 0.83 - 0.99 - 

1998 0.43 - 47.8% 0.97 - 1.3% 

1999 0.44 2.6% 0.96 - 1.8% 

2000 0.43 -3.7% 0.87 - 9.6% 

Note: Years 1997-2000 correspond to academic year 1996-97, 1997-98, 1998-99, and 
1999-2000, respectively. 
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Table 2.  Sources of Variation in the Distribution of NBCTs 

 

  Between Districts 
Between Schools Within 

Districts 

1997 7.81% 92.19% 

1998 9.12% 90.88% 

1999 10.44% 89.56% 

2000 11.07% 88.93% 

Note: Years 1997-2000 correspond to academic year 1996-97, 1997-98, 1998-99, and 
1999-2000, respectively. 
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Table 3.  Sample Statistics for NBCTs and Non-NBCTs 
(Standard Error) 

 
 

 
NBCT Non-NBCT Difference 

Community and District Level Variables 

71,544 66,641 4,904 *** Median Housing Value  
(464.84) (30.66) (415.8) 
34,964 33,293 1,672 *** Mean Family Income  

(168.78) (11.72) (158.9) 
13.59 14.90 -1.31*** Percent Children Living in 

Poverty  (.17) (.01) (.19) 
24,251 23,270 981*** Starting Salary for Teachers 

with Bachelor's Degrees  (30.67) (2.58) (35.80) 
5,700 5,412 288*** Per-Pupil Expenditures  

(14.67) (1.03) (14.02) 
Percent District Budget Spent on 
Instruction  

63.12 
(.06) 

62.99 
(.00) 

.12** 
(.05) 

50.6 34.5 16.1*** Proportion Offering Any Type of 
Incentive (1.22) (.09) (1.17) 

21.22 13.65 7.57*** Proportion Offering Monetary 
Incentive (1.00) (.06) (.83) 
Percent Students with Learning 
Disability a) 

9.06 
(.10) 

8.48 
(.01) 

.58*** 
(.10) 

Percent Students with English as 
a Second Language a) 

1.86 
(.06) 

1.78 
(.00) 

.08 
(.07) 

Percent Free or Reduced Lunch 
Students b) 

33.24 
(.26) 

35.44 
(.02) 

-2.20*** 
(.29) 

Percent Minority Students b)  
37.49 
(.44) 

38.95 
(.04) 

-1.46*** 
(.48) 

Math Scoresa) 
150.66 
(.10) 

149.47 
(.00) 

1.19*** 
(.10) 

Reading Scores a) 
149.72 
(.09) 

148.70 
(.00) 

1.02*** 
(.08) 

Percent Students Performing at 
or above Grade-Level b) 

73.50 
(.15) 

70.59 
(.01) 

2.91*** 
(.16) 

School Level Variables 

14.96 14.49 0.47*** Student/Teacher Ratio 
(.08) (.01) (.14) 
32.92 37.80 -4.87* ** Percent Minority Students  
(.54) (.04) (.61) 

Percent Free or Reduced Lunch 27.45 31.86 -4.41*** 
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Students  (.46) (.04) (.48) 
Percent Students with Learning 
Disability a) 

9.10 
(.24) 

8.38 
(.01) 

.72*** 
(.27) 

Percent Students with English as 
a Second Language a) 

1.79 
(.19) 

1.83 
(.01) 

-0.05 
(.19) 

Math Scores a) 
151.45 
(.25) 

149.57 
(.01) 

1.88*** 
(.25) 

Reading Scores a) 
150.45 
(.20) 

148.76 
(.01) 

1.69*** 
(.20) 

74.63 70.36 4.27*** Percent Students Performing at 
or above Grade-Level (0.28) (.02) (.29) 

Classroom Level Variables 

31.42 38.15 -6.74*** Percent Minority Students 
(2.11) (.15) (2.25) 

Students with Learning 
Disability  

7.68 
(.54) 

8.33 
(.06) 

-0.65 
(.91) 

Students with English as a 
Second Language  

1.13 
(.23) 

1.77 
(.03) 

-0.64 
(.41) 

154.79 149.75 5.04*** Math Scores 
(.63) (.05) (.63) 

152.94 148.91 4.03*** Reading Scores 
(.42) (.03) (.42) 

Sample Size: District and School 
/ Student Variables 

1664/153 303,989/34,870  

a) For elementary students 
b) School level 
* Significant at 10% level. 
** Significant at 5% level. 
*** Significant at 1% level. 
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Table 4.  Percentage of Students with at least one NBCT by Student Type 

 

Student Characteristics 

  All Students White Black  Other  

District 71.70 71.53 72.26 70.80 

School 8.71 9.22 7.67 8.45 

Classroom 0.48 0.52 0.40 0.39 

Sample Size 771,298 488,439 230,488 52,371 
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Table 5.  Distribution of NBCTs by Student Achievement 
 
 

District Level Percent of Students Scoring at or above Grade Level 

 Quartile 1 Quartile 2 Quartile 3 Quartile 4 

NBCT 11.51 24.82 23.44 40.23 

Non-NBCT 25.20 24.97 25.21 24.62 

School Level Percent of Students Scoring at or above Grade Level 

NBCT 16.87 19.37 24.33 39.44 

Non-NBCT 25.15 25.11 24.91 24.83 

Classroom Level Student Achievement on State Math and Reading Assessment 
Tests 

Math Scores Reading Scores 
  

Quart. 1 Quart. 2 Quart. 3 Quart. 4 Quart. 1 Quart. 2 Quart. 3 Quart. 4 

NBCT 9.87 19.74 23.68 46.71 5.92 18.42 26.97 48.68 

Non-NBCT 25.06 25.03 25.00 24.90 25.09 25.05 24.97 24.89 
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Table 6. Distribution of 97-00 State NBPTS Funds by  
School-level Student Characteristics (in millions) 

 

Percent of Students Scoring at or above Grade Level 

 
Quartile 1 
(Bottom) 

Quartile 2 
 

Quartile 3 
 

Quartile 4 
(Top) 

Total 
 

Assessment Fee 2.17 2.06 2.27 2.75 9.25 

12 percent Salary 
Supplement 1.11 1.28 1.63 2.62 6.64 

Total State Funds 
(Percent of Total) 

3.28 
(20.6) 

3.34 
(21.0) 

3.90 
(24.5) 

5.37 
(33.8) 

15.89 
(100) 

Note: The 12 percent salary supplement is calculated based on the state salary schedule.   
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 Table 7.  Changes in School and District Attributes for Teacher Movers 

(differences are calculated as the receiving mean less the sending mean) 

 

  NBCT Non-NBCT Difference 

District Attributes 

2,959** 1,588*** 1,371 Median Housing Value 
(1,415) (86) (1,417) 

943 543*** 400 Mean Family Income 
(543) (30) (544) 

-1.06** -0.47*** -0.58 Percent Children Living in 
Poverty 

(.58) (.04) (.58)  

235*** 279*** -44 Per-Pupil Expenditures 
(51) (3) (51)  

1,074*** 1,092*** -17 Starting Salary for 
Teachers with Bachelor’s 
Degrees (70) (5) (70)  

.21 .23*** -0.02 Percent District Budget 
Spent on Instruction (.24) (.01) (.24) 

11.43*** 15.11*** -3.68 Proportion Offering Any 
Type of Incentive (4.79) (.32) (4.80) 

2.86 7.60*** -4.75* Proportion Offering 
Monetary Incentive (2.86) (.23) (2.87) 

School Attributes 

1.09 0.86*** .23 Student/Teacher Ratio 
(1.04) (.10)  (1.04) 

-2.92 -2.77*** -0.15 Percent Minority Students  
(2.65) (.17)  (2.66) 

-3.35 -3.17*** -0.19 Percent Free or Reduced 
Lunch 

(2.96) (.16)  (2.97) 

Percent Students with -2.78 .08 -2.86 
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Learning Disabilitya) (1.80) (.08) (1.81) 

1.06 .11** .95 Percent Students with 
English as a Second 
Language a (.87) (.06) (1.15) 

-0.12 1.72*** -1.84 
Math Scores a 

(1.29) (.07) (1.29) 

.57 1.42*** -0.86 
Reading Scores a 

(.90) (.06) (.90) 

3.37*** 3.94*** -0.57 Percent Students 
Performing at or Above 
Grade Level (1.47) (.11) (1.48) 

Sample Sizes 70 22,487  

a) For elementary students 
*significant at 10 percent level.  
** significant at 5 percent level.  
*** significant at 1 percent level.
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Endnotes 
                                                
1 We have NBPTS certification information for all teachers in North Carolina since the first teacher was certified in 
1994-95, through the 2000-01 school year. 
2  
3 Research also shows inequity in the distribution when a more direct measure of teacher quality is used in the 
assessment: African-American students are more likely to be assigned to teachers that produce low value-added 
[Sanders and Rivers, 1996]. 
4 For a more complete description of these issues, see Lankford et al. (2002). 
5 A great deal of research suggests that teachers tend to favor jobs teaching higher achieving students in high-income 
areas with low minority student populations (Lankford et al., 2002; Hanushek et al., 2001; Loeb (2001). 
6 http://www.nbpts.org./ 
7 http://www.nbpts.org/nbct/recruit.cfm 
8 http://www.nbpts.org/edreform/why.cfm 
9 For example: National Education Association: http://www.nea.org/nationalboard/; American Federation of 
Teachers: http://www.aft.org/publications/american_teacher/may_june04/classnotes.html.; 
The Southeast Center for Teaching Quality: http://www.teachingquality.org/resources/html/NBPTS_Goldhaber.htm; 
NBPTS: http://www.nbpts.org/news/article2.cfm?id=499; Atlanta Journal Constitution: 
http://www.ajc.com/opinion/content/opinion/wooten/2004/032304.html 
 
10 http://www.nbpts.org/about/state.cfm 
11 Although we do not focus on this here, policymakers in North Carolina also appear to have been quite active in 
encouraging teachers to become NBPTS certified using non-financial incentives such as support programs to help 
with the assessment process and significant recognition of those who become certified. 
12 As of December 2003, North Carolina had a total of 6,641 NBCTs, with 1,523 of them newly certified in 2003.  
North Carolina has nearly 2,000 more NBCTs than Florida, the state ranked second for number of NBCTs 
(www.nbpts.org, www.ncpublicshools.org/nbpts). 
13 In 2002-03, 78 of the 117 districts in the state offered NBPTS incentives such as formal recognition, new laptops, 
and monetary rewards ranging from a $500 one-time bonus to $1,000 annual raises. 
14 The number of NBCTs in North Carolina have increased dramatically, from 131 in 1997 to 5,137 in 2003, with 1 
in 17 teachers in NC currently certified by NBPTS. 
15 In our data, there are 1,093 unique teachers who are NBCTs out of a total of 104,572 unique teachers.  Many of 
these teachers appear in multiple years. 
16 We also experimented with labeling teachers NBCTs one year after they are notified of their certification status.  
The results are qualitatively similar.  
17 And, as described above, Goldhaber et al. (2003) find that school and district context variables help explain both 
the decision to attempt NBPTS certification, and the likelihood of success among applicants. 
18 Because the dataset we use includes almost the whole population of (public school) teachers in North Carolina, 
any hypothesis testing may not be required.  However, if the purpose is to draw inferences about NBPTS sorting 
effects at the national level or for other time periods, it is reasonable to regard the North Carolina teachers as a set of 
samples randomly drawn from the entire nation or the universe and do relevant hypothesis tests.   
19 “Non-NBCTs” includes both unsuccessful NBPTS-applicants and non-applicants.  While the results are not 
reported here, we wanted to assess the possibility that underlying characteristics, such as motivation toward 
teaching, may differ between applicants and non-applicants.  For this, we made the same comparisons in Table 3, 
but limited the sample to only those teachers who have ever applied for NBPTS certification.  The results for 
applicants only were similar to those found for all teachers, so we can be confident that the differences in the 
distributions of NBCTs and non-NBCTs are attributable to the NBCT label effect.  We also compared NBCTs with 
applicants who are not yet certified.  In this analysis, the sample was restricted to those who become certified by the 
1999-2000 school year.  This comparison aimed to control for factors or effects that are unique to teachers who are 
or will ultimately become certified throughout their career.  The results remained the same in qualitative aspects, 
suggesting that NBPTS labeling does have an impact on teacher sorting even after controlling for possible group-
specific effects. 
20 The quartiles are based on the percent of students at each school scoring at or above grade level. 
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21 This corresponds to the teacher distribution described by the middle panel of Table 4. 
22 One surprising finding, for both NBCTs and non-NBCTs, which is consistent with Lankford et al. (2002), is that 
school movers tend to go to schools with slightly higher student-teacher ratios than the schools they left. 
23 We also examined the same characteristics of movers by focusing only on NBPTS applicants, in order to remove 
some of the confounding effects that may be unique to applicants (for instance, the career path of those who are 
motivated enough to apply to NBPTS may be quite different from that of non-applicants); however, the qualitative 
results remained the same.  The results from NBPTS applicants are available upon request. 
24 Complete equality (Gini = 0) occurs if each district and school has the same proportion of NBCTs per student, so 
the Lorenz Curve lies directly on top of the 45-degree line.  At the opposite end of the spectrum, a state with a 
perfectly unequal distribution would have a Gini value of 1.  This would be the case if all NBCTs resided in the 
same district and/or in the same school.  The formula for the Gini coefficient is:  

! 

G =1" (
i+1Y

i= 0

k"1

# +
iY )(

i+1X "
iX )  

where X = cumulative percent of students, Y = cumulative percent of the proportion of NBCTs per student, and k is 
either the number of schools or districts. 


