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*** 
 

We investigate the male–female gap in principal compensation in state and national data: 

detailed longitudinal personnel records from the state of Missouri and repeated cross-sections 

from the nationally representative Schools and Staffing Survey (SASS). In both data sets, we 

estimate substantively important compensation gaps for school leaders. In Missouri, female 

principals make approximately $1,400 less annually than their male colleagues with similar 

characteristics leading the same school in different years. SASS analyses show that women make 

about $900 less than men nationally, on average. These gaps are only partially explained by 

sorting, career paths, and other labor supply-side mechanisms, suggesting that gender 

discrimination contributes to male–female pay differences in school leadership.  
 

*** 

Wage gaps between men and women in the American workforce are well-documented. 

Among all full-time workers, women made about 83 cents per dollar of weekly male earnings as 

recently as 2014 (Blau & Khan, 2017). Researchers have established a number of reasons for this 

disparity. Historically, sex differences in human capital investments like educational attainment 

and accumulated years of experience have been big contributors, though those gaps have 

disappeared in recent years (Goldin, 2014), suggesting subtler mechanisms explain present-day 

wage differences. For example, men tend to sort into higher paying, “male-dominated” 

professions (Babcock, Recalde, Vesterlund, & Weingart, 2017; Blau & Kahn, 2007) and 

workplaces (Cohen, 2013). Women are penalized for making work choices that prioritize the 

time flexibility associated with responsibilities for caring for dependents and other household 

work (Goldin, 2014), and men are much more likely than women to work in more lucrative 

management positions (Haveman & Beresford, 2012). Yet even when limiting analysis to 
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samples of employees in the same occupation and accounting for individual and workplace 

characteristics, researchers typically still estimate wage differences in the range of 10 percent 

(see Blau & Kahn, 2017). These differences often are interpreted as evidence of gender-based 

discrimination or other mechanisms, such as gender differences in negotiation over 

compensation (e.g., Babcock & Laschever, 2003), that produce unequal pay for equal work.  

Our study similarly investigates male–female compensation gaps among workers in the 

same occupation in a data-rich context that permits measurement of many potential explanations 

for such differences. We explore gender-based compensation gaps in the education sector—

specifically among school principals, for whom such gaps have been studied less extensively 

than for teachers. Research on teacher compensation has documented inequality in pay between 

men and women (e.g., Baugh & Stone, 1982; Player, 2009; Taylor, 2008), which scholars have 

attributed to unofficial wage premiums offered to attract male applicants (Chambers, 1985), 

clustering of teachers into higher- versus lower-paying districts or job types (Marchitello, 2018), 

and sorting by gender into subjects and school levels that are differently compensated (Sadler & 

Carter, 2019). These wage differentials persist despite standardization in compensation 

associated with widespread unionization among teachers and existence of teacher salary 

schedules in the vast majority of districts (Grissom & Strunk, 2012; Cowen & Strunk, 2015).  

If such wage differentials exist in teaching, there are even stronger reasons to suspect that 

they exist for school leaders. Almost all principals are former teachers, and their patterns of 

sorting across districts and school levels by gender, for example, are likely to be similar. 

Moreover, principals are less likely to be unionized, and salary schedules are used less often for 

leadership positions, potentially making pay less standardized across schools and creating 

opportunities for district leaders to exercise discretion in setting compensation, or to negotiate 
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pay with individual school leaders, which may lead systematically to different outcomes for men 

and women. The presence of such gaps may help explain why—despite increases in the last three 

decades (Hill, Ottem, & DeRoche, 2016)—women remain vastly underrepresented in leadership 

relative to proportion of women in teaching (Riehl & Byrd, 1997; Marchitello, 2018). Salary is a 

key factor in attracting and retaining principals (Pijanowski & Brady, 2009), and under-

rewarding women for work relative to men may reduce women’s (including future women’s) 

motivation to pursue or remain in leadership (Blau & Winkler, 2018).   

The few published studies exploring pay differentials for men and women in the 

principalship arrive at mixed conclusions about whether such gaps exist, particularly once 

contextual factors are taken into account, with some studies concluding that substantively 

important gaps exist (e.g., Pounder, 1988) and others concluding that they do not (Stone, 1985; 

Young, Reimer, & Young, 2010). This mixed set of conclusions may result from the non-

representative, cross-sectional samples of principals examined in these studies and from 

differences in other factors considered in their models.  

We aim to provide a more comprehensive analysis of gender wage gaps in school 

leadership than available in prior studies. We examine these gaps in two data sets. First, we make 

use of a longitudinal administrative data set from Missouri spanning 1991 to 2016. 

Administrative data have an advantage of not relying on the self-reports of salary used in other 

studies of principal pay gaps (e.g., Young, Reimer, & Young, 2010), important given studies 

showing that misreporting of salaries is influenced by both satisfaction with wages (Prati, 2017) 

and gendered social norms (Murray-Close & Heggeness, 2018). Because the Missouri data are 

longitudinal, they permit in-depth investigation of changes in salary gaps as administrators move 

through their careers, facilitating additional insights into the dynamics of administrator wage 
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gaps. We answer three research questions. First, does a salary gap exist, on average, between 

female and male principals? Second, how has this gap changed over time? Third, to what degree 

is the gap explained by the characteristics of female and male principals, such as experience and 

education, and the characteristics of the schools and districts that employ them? That is, when 

comparing otherwise similar principals in similar school environments, and potentially even in 

the same school district, do we find that a salary gap between women and men remains? And 

where a gap appears, to what extent can it be explained by job mobility and other labor supply-

side factors that prior research suggests may be important drivers? 

To extend and gauge the generalizability of these state-level findings, we supplement our 

answers to these questions with additional analysis of principal salaries from four waves of the 

nationally representative Schools and Staffing Survey (SASS), which span the period from 1999-

–2000 to 2011–12, and one wave of the National Teacher and Principal Survey (NTPS), 

conducted in 2015-16. SASS/NTPS includes a principal questionnaire that asks principals in 

sampled schools to report their annual salary before taxes and deductions. It also provides rich 

information about the schools and districts in which principals work, which we can use to probe 

some explanations for gender wage gaps that we cannot address with the administrative data.  

Principal Compensation in Context 

Trends in the broader labor market show that while the gender pay gap among full-time 

workers has decreased over time, progress slowed in the 1990s. Calculations from the Panel 

Study of Income Dynamics (PSID) show that women made significant gains in relative wages in 

the 1980s, rising from a female/male hourly pay ratio of 63% in 1979 to 75% in to 1989 (Blau & 

Kahn, 2006). Data from the Current Population Survey shows the female-to-male ratio in median 

annual salaries changed from 60% in 1980 to 80% in 2015 (Hegewisch & DuMonthier, 2016). 
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This gap closure is due in part to women increasing their educational attainment—in fact 

surpassing men—and narrowing experience gaps from 7 to 1.4 years between 1981 and 2011 

(Blau & Winkler, 2018). However, Blau and Khan’s (2017) analysis of 2010 PSID data finds 

that experience differences still explain 14% of the gender wage differential. In addition, it finds 

that 38% of the differential remains unexplained by worker qualifications and other observable 

labor supply-side factors; such unexplained variation may indicate discrimination.  

The structure of wages in education differs from other industries in ways that may mean 

that pay differences by gender are less likely than elsewhere in the labor market. For example, 

the temporal inflexibility of work in education (i.e., school hours are fixed) differentiates it from 

other professions, potentially leveling the playing field by mitigating the costs of flexibility that 

often negatively affect women’s pay (Goldin, 2014). More relevant, a primary difference in the 

education sector is that teachers are usually paid according to a salary schedule. Indeed, salary 

schedules were widely adopted for teachers in the mid-20th century to combat economic and 

social pressures that had led White male teachers to out-earn their female colleagues (Hansen & 

Quintero, 2017; Kelley & Odden, 1995). Eighty-nine percent of districts nationwide use a set 

schedule for paying teachers according to their years of experience and level of education 

(Hansen & Quintero, 2017). The rigidity in teacher pay created by salary schedules ostensibly 

leaves little room for gender differences in base pay for teachers in the same district and job 

category, though differences may exist between elementary and secondary teachers, for example, 

or in pay for extra duties outside the salary schedule (Baugh & Stone, 1982).  

Principals, however, are much less likely to be paid according to a salary schedule. 

Calculations from the 2011-12 Schools and Staffing Survey show that just 47% of districts 

employ a salary schedule for administrators (National Center for Education Statistics, n.d.). The 
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less common use of salary schedules presumably creates opportunities for more district 

discretion in setting principal pay, which may make gender gaps in compensation more likely.  

Explanations for Gender Pay Gaps 

In the literature on gender and labor markets, there are two prevailing groups of 

explanations for why gender pay gaps exist. The first might be classified as labor supply-side 

explanations, such as differences in men’s and women’s qualifications, choices over the number 

and flexibility of hours worked, and differences in job mobility and career paths. In contrast, 

labor demand-side explanations focus primarily on labor market discrimination: employers 

valuing the work of women less than that of comparable men. We explore such explanations in 

general and in the context of school leadership. 

Human Capital Differences 

A traditional explanation for male–female earnings differences is that men and women 

make different choices about their own human capital investments, resulting in education and 

experience differences that lead to pay differences (Becker, 1993). In education, traditional 

salary schedules explicitly reflect a human capital theory perspective, rewarding individuals’ 

investments in education and experience by making pay contingent on these two factors.  

Across the labor force, educational differences between men and women hold less 

explanatory power as gender differences in educational attainment close, though differences may 

still be present in specific occupations, and in fact men remain more likely to enroll in 

professional graduate programs and complete graduate coursework (Baum & Steele, 2017). If 

male principals are more likely than female principals to seek educational specialist or doctoral 

degrees, they will see higher pay in districts that give incentives to higher degrees. Similarly, 

districts likely reward principals who have more years in public schools, or more years in school 
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leadership, which may lead to higher average pay for men. Women are more likely to see breaks 

in experience from stepping out of the labor force for childrearing, for example (Bianchi, 2011). 

Also, marked increases in women in school leadership have occurred just in the last two decades, 

meaning that, on average, men tend to have more administrative experience than women (7.0 

years as a principal vs. 6.2 years, as of 2015-16, according to calculations from the NTPS).  

Choices of Hours Worked 

Differences in hours worked—including both how many and when—may help to explain 

salary differences between men and women. Among American full-time workers, men report 

working 0.5 more paid hours per day than women (U.S. Bureau of Labor Statistics, 2018). Men 

are more likely to choose time-intensive occupations, which strongly explains the hours–wages 

relationship, rather than men simply choosing to work more hours within an occupation 

(Denning et al., 2019). If male principals work longer hours, perhaps because they choose 

leadership jobs that require longer hours, school districts may compensate them more for this 

greater time investment. Leading a high school, for example, may require longer hours because 

principals are expected to be present for athletics and other afterschool activities.  

Timing of work hours may also matter. Moreover, men tend to choose fixed or 

undesirable hours (e.g., long evening hours) for higher pay, while women tend to choose 

temporal flexibility for lower pay, choices that are a main driver of gender pay gaps among 

similarly skilled workers (Goldin, 2014). Studies of professions such as bus and train operators 

suggest that earnings gaps can emerge from women’s choices to work fewer overtime and 

weekend hours (Bolotnyy & Emanuel, 2018). If male principals exercise greater time flexibility 

and thus can take on additional duties outside the regular school day, districts may compensate 

them, including through supplements to their base salaries. 
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Career Paths and Mobility 

In the broader labor market, pay differences by gender start early in workers’ careers 

(Corbett & Hill, 2012) and grow over time (see Goldin, Kerr, Olivetti, & Barth, 2017). These 

differences can arise from job mobility. Men move between workplaces more often than women 

(Barth et al., 2017), given them more opportunities to seek or negotiate higher salaries (Artz et 

al., 2018; Card et al., 2018; see also Kronberg, 2018). Men are more likely to sort into higher-

paying workplaces (Card, Cardoso, & Kline, 2015). Barth et al. (2017) find that movement 

differences between men and women explain 27% of the earnings gap.  

For principals, changing school districts may similarly offer opportunities to seek or 

negotiate higher compensation where they start on the salary schedule in ways that advantage 

men (Tran & Buckman, 2017). This observation suggests the importance of considering both the 

frequency of moves of men and women and patterns in compensation that follow such moves.  

Discrimination 

Scholars have concluded that as much as 40% of pay differences between male and 

female workers within occupations may be explained by labor market discrimination (Blau & 

Winkler, 2018). Discrimination is difficult to observe directly; instead, evidence of 

discrimination often comes by process of elimination when gaps remain after accounting for 

plausible labor supply-side factors.  

Labor market discrimination can manifest through various mechanisms. One is taste-

based discrimination, or preference for one gender in a given work role; employers may view 

some work as falling outside the socially appropriate role for women (Becker, 1957), or may 

value women’s contributions less in the workplace, offering male workers a pay premium as a 

result. To this point, scholars have long noted biases against women accessing school leadership 
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positions because they are stereotyped as having fewer of the “masculine” characteristics 

traditionally associated with leadership and face sexism that constrains their opportunities (e.g., 

Mahitivanichcha & Rorrer, 2006; Rusch & Marshall, 2006; Sanchez & Thornton, 2010). These 

barriers may also be reflected in pay, if school district leaders make decisions about what kinds 

of behaviors should be compensated based on sexist beliefs. Another is statistical discrimination, 

which may occur if district leaders observe that female principals are, on average, less effective 

or less likely to invest long hours, so they offer them lower wages. 

Discrimination may intersect with other mechanisms, such as sorting across workplaces. 

Research shows that where women are more concentrated in an occupation, salaries are lower 

(e.g., Levanon, England, & Allison, 2009). Sociologists argue that society devalues work labeled 

as “women’s work,” such as care work and working with young children (England, Herbert, 

Kilbourne, Reid, & Megdal, 1994). Even within the same occupational category, sex segregation 

across workplace establishments can have a negative impact on women’s wages (Bayard, 

Hellerstein, Neumark, & Troske, 2003; Webber, 2016). To both points, elementary schools 

employ many more female educators, and representation of women in the principalship is 

greatest at the elementary level and lowest in high schools (e.g., Young, Reimer, & Young, 

2010). Paralleling this pattern, elementary school principals are paid less, on average, than 

middle and high school principals (Marchitello, 2018; Young, Reimer, & Young, 2010).  

Organizational conditions may moderate discrimination. Greater representation of 

women in an organization’s upper leadership may reduce male–female compensation gaps, 

potentially because male leaders are more likely to hold discriminatory views that favor male 

employees. For example, Rabovsky and Lee (2017) find that salary gaps between male and 

female assistant professors were smaller at private universities with female presidents.  
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Contribution 

Our analysis of compensation gaps brings new evidence to a small, mixed research base. 

A few existing studies show evidence consistent with the existence of such gaps. For example, 

Pounder (1988) finds gender differences in pay in a sample of 108 elementary principals from 11 

districts in the Midwest, though the study did not have data on factors such as the size of the 

principal’s school that might be expected to affect compensation. More recently, in cross-

sectional data from Pennsylvania, a working paper by Sadler and Carter (2018) identifies pay 

disparities between male and female principals even after accounting for education, experience, 

district context, and school level. Other studies have concluded that similarly situated men and 

women are paid similarly. Stone’s (1985) analysis of principal and vice principal compensation 

in Oregon finds no significant differences in the 1970s and early 1980s. Similarly, Young et al.’s 

(2010) study of middle school principals’ salaries in California uncovers no evidence of pay 

differences for men and women, and an Oaxaca decomposition analysis concludes that there is 

no evidence of sex discrimination in this population. Our analysis draws on richer data than those 

employed in prior studies, considers a broader set of explanations for pay gaps, and also provides 

the first nationally representative look at gender differences in principal compensation. The next 

section describes these data sources. 

Data and Methods 

 We use two primary sources of data for this study: longitudinal administrative data on 

school principals from the state of Missouri, and nationally representative data from multiple 

waves of SASS and the NTPS. Our main analysis uses the Missouri data; we describe those data 

and the methods we used to analyze those data below. We then describe the SASS/NTPS data 

and the supplemental analyses we conducted using those data.  
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Predicting Principals’ Salaries in Missouri Administrative Data 

We analyze longitudinal administrative data from Missouri spanning the 1990-91 to 

2015-16 school years. These data were obtained from a records request to the Missouri 

Department of Elementary and Secondary Education (DESE). For each educator working in a 

public school in the state in each of those years, the data set includes detailed information on 

position, background characteristics, and salary. We use position information to identify the 

principal of each school each year. We also use position information to identify roles principals 

held (e.g., teacher, assistant principal) prior to becoming a principal. 

Background characteristics for each principal include gender, race/ethnicity, years of 

experience in the public schools, and highest degree (i.e., Master’s, educational specialist, or 

doctoral degree attainment). As shown in Table 1, 52% of principals in the average year in 

Missouri are female. The average principal has 18 years of experience as an educator in public 

schools. Twenty-eight percent hold educational specialist degrees, and 11% hold doctorates. The 

data do not record the number of years worked as a principal, though for principals entering after 

the 1991-92 school year, we can observe this value. We top-code principal experience at eight 

years; approximately a quarter of the principal observations for which we can observe experience 

fall into this category, with another quarter falling into their first or second year in the role.  

Salary data include base salary, extra duty salary (e.g., for coaching responsibilities), and 

total salary for each year. As in most states, decisions about principal compensation are made by 

school districts, who can choose to follow (or not) a local salary schedule for school leaders. We 

adjust salary numbers by the consumer price index (CPI), provided by the U.S. Bureau of Labor 

Statistics, each year to account for inflation; all numbers are reported in 2016 dollars. The 
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average principal salary is $84,716. We restrict our sample to principals whose salaries are 

within four standard deviations of the mean, which excludes implausibly low values. 

School-level characteristics are obtained from the Common Core of Data (CCD) as 

compiled by the National Center for Education Statistics (NCES). This information includes total 

school enrollment as well as the proportion of students identifying as Black, Hispanic, or white, 

and those qualifying for free or reduced-price lunch (FRPL); school level (elementary, middle, 

high school, or other); and locale type (urban, suburban, or rural). Average school math and 

reading achievement scores from the state’s testing program for the years 1999 to 2016 are also 

gathered from files provided by DESE. We standardize school average scale scores by year. 

Summary statistics for school characteristics are shown in Table 1. 

We model principal salaries as a function of principal and school characteristics, plus 

year and school or district fixed effects, as shown in in equation 1.  

𝑠𝑎𝑙𝑎𝑟𝑦𝑖𝑠𝑑𝑡 = 𝛼 + 𝜓𝑓𝑒𝑚𝑎𝑙𝑒𝑖 + 𝜷𝑿𝒊𝒔𝒅𝒕 + 𝜽𝑺𝒔𝒅𝒕 + 𝛾𝑡 + 𝛿𝑑 + 휀𝑖𝑠𝑑𝑡   (1) 

Here, salary is the CPI-adjusted salary for principal i in school s in district d at time t; female is 

an indicator for whether the principal is identified as female; X is a vector of principal 

characteristics, such as race/ethnicity, highest degree, and experience level; and S is a vector of 

school characteristics. We include a year fixed effect (𝛾) in all models. We also include a district 

fixed effect, 𝛿, to account for unobserved district heterogeneity in compensation policies; we 

replace this term with a school fixed effect in some models. All regression models are restricted 

to 1999 to 2016, the years for which all covariates are available. We estimate all models using 

ordinary least squares regression with standard errors clustered at the district level. 

Predicting Principals’ Salaries Using the Schools and Staffing Survey 
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The Schools and Staffing Survey (SASS), administered by the National Center for 

Education Statistics, contains information from surveys of a nationally representative sample of 

public school principals and schools approximately every four years. We use data from the 1999-

00, 2003-04, 2007-08, and 2011-12 waves, as well as the 2015-16 National Teacher and 

Principal Survey, the redesigned SASS. For simplicity, we refer to all surveys as “SASS” in the 

remainder of this article. In each wave, schools are sampled independently, meaning that, unlike 

the Missouri administrative data, SASS data are repeated cross-sections rather than longitudinal 

(for detail on the SASS sampling strategy, see Tourkin et al., 2010). From the principal survey, 

we gathered information on principals’ personal characteristics, including whether the principal 

identified as female, whether the principal identified as Black or Hispanic, and their reported 

years of experience as a principal, years of teaching experience, and highest educational degree 

earned. School information included total student enrollment; the percentage of students 

identified as Black, Hispanic, and FRPL-eligible; school level; and locale type.  

SASS does not include an objective measure of principal effectiveness. Therefore, we 

constructed a measure from the accompanying teacher survey to capture aspects of principal 

performance like clear communication and staff support (see Appendix Table A1). A similar 

approach has been used in previous research (see Grissom, 2011); for this study, we included 

only items that were administered in all waves of the survey, resulting in a four-item scale. In 

each year, factor analysis identified one latent factor, and Cronbach’s alpha suggests high levels 

of reliability (all 𝛼 ≥ .83; see Appendix Table A1). 

For supplemental analyses conducted with the 2011-12 data, we also make use of self-

reported weekly hours worked and whether the principal had previous experience as a 

department head, curriculum specialist or coordinator, or assistant principal or program director. 
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We also include whether the school was a charter school, the presence of a bargaining agreement 

between the district and a principal’s union, and whether the district employed a salary schedule 

for principals. Many of these characteristics were not available in other waves. Summary 

statistics for the SASS sample can be found in Table 2.  

We perform similar analyses using the SASS data to those conducted using the Missouri 

data. For most analyses, we pool principals from the five waves and estimate a version of 

equation 1 that includes a year fixed effect. We also include district fixed effects in some models. 

School fixed effects are not feasible given the SASS sampling strategy.  

Describing Gender Gaps in Principal Salaries in Missouri 

Our main analysis capitalizes on longitudinal administrative data from Missouri to 

investigate whether a gender pay gap exists between male and female principals and assess 

supply- and demand-side explanations for any observed gaps. We begin with descriptive patterns 

in principal salary by gender over time in Missouri.  

Figure 1 shows mean (CPI-adjusted) principal salary for women and men over each year 

of our data. For both men and women, salary generally has been increasing over time. Men’s 

salaries are higher than women’s in nearly all years. The large gap of about $4,000 in 1991 

narrowed and then closed by 2005, to just under $300. Women actually slightly out-earned men 

each year between 2006 and 2009, but the gap favoring men re-emerged in 2011, after the Great 

Recession, at almost $1,500, and it subsequently grew to about $3,000 each year from 2013 to 

2016. As shown in Table 1, the average difference in total pay favored men by about $150 over 

the time span of the data. 

Investigating Explanations for the Gender Pay Gap 

Differences in Human Capital Accumulation and Where Principals Work 
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Research in other professions suggests that differences in human capital accumulation 

help explain gender pay gaps (Becker, 1993). Table 1, however, suggests that such a prediction 

for Missouri principals may not hold. The comparison in Table 1 shows that women, in fact, are 

more likely than men to hold higher degrees, and the two groups have similar number of years of 

experience, on average, as an educator, though women have slightly more years in the 

principalship, on average. This finding is consistent with research suggesting that between 1980 

and 2010, human capital differences between men and women workers declined and thus ceased 

to be major drivers of gender wage gaps (Blau & Khan, 2017). 

 Table 3 assesses how human capital differences inform pay differences, modeling total 

salary as a function of principal gender and year fixed effects (column 1), then successively 

adding human capital measures and other covariates in subsequent columns. Column 1 shows a 

baseline gap between men and women of $1,170, on average. Column 2 adds race/ethnicity, plus 

three measures of human capital accumulation: degree attainment, total years of experience as an 

educator, and years of experience as a principal. Accounting for these differences in Table 3, 

column 2, makes the gap between men and women grow larger—in fact, it more than doubles, to 

$2,818. Adding school characteristics (column 3) and district fixed effects (column 4) reduces 

the estimated gap, however, suggesting that some of the gap is explained by sorting of men and 

women into schools with different characteristics (which are themselves associated with pay) 

and, to a lesser extent, across higher- and lower-paying districts.  

Yet even in column 5, which shows results of a model that includes school fixed effects, 

the estimated gap is substantial, favoring men by $1,424. In other words, compared to observably 

similar principals in the same school in other years, female principals can be expected to make 
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approximately $1,400 less than a male principal. This difference is about 2% of the average 

principal’s salary in the sample. 

Figure 2 shows the prediction for men’s and women’s salaries from a model similar to 

that in column 5, over time.1 Similar to the raw differences shown in Figure 1, gaps narrowed 

from a high of over $4,000 in 1999 (the first year of the data set for which all covariates are 

available) to a low of only $330 in 2009. However, the gaps subsequently grew, reaching over 

$1,100 by 2016, the final year of the data set.  

Next, we turn attention to how gender pay gaps change throughout principals’ careers. A 

preliminary question here is whether these gaps are present when men and women enter the 

principalship or whether they emerge later in the career. Figure 3 shows estimates for men’s and 

women’s compensation in their first year as a principal, holding other factors constant (see also 

Appendix Table A2). The gaps are large. In 1999, male first-year teachers were paid more than 

$3,600 more than their female colleagues, a gap that slowly decreased to just over $2,600 by 

2006. The gap narrowed dramatically in 2007, to just under $1,600, a difference that has 

remained generally stable since. Figure 4 shows estimated gaps across principals’ time in the 

position, based on a model including an interaction between gender and years of principal 

experience. On average, women are paid $1,320 less in the year of hire, a difference that remains 

throughout the first four years of the principalship, narrowing to $860 when principals reach 

their fifth year on the job, before shrinking to only $20 at those with eight or more years of 

experience.  

To further examine how human capital investments might be reflected in salaries, we also 

look specifically at principals who have earned advanced degrees (e.g., education specialist, 

doctorate). Results show significant gaps amongst this subgroup of about $1,832 when 
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comparing observationally similar principals in the same school, suggesting women are 

undercompensated for educational attainment (see Appendix Table A3). Together, results from 

Table 3 and Figures 1 through 4 show that a gender pay gap appears from the very beginning of 

the principalship and is evident throughout principals’ careers regardless of individual 

educational attainment.   

Another observation from Table 3 concerns the hypothesis regarding sex segregation 

across workplaces. Women make up 63% of principals at the elementary level, but only 35% at 

the middle school level and 16% at the high school level. Previous research on sex segregation 

suggests that women are paid less in workplaces dominated by women (Bayard et al., 2003; 

Cohen, 2013), and indeed, when comparing schools within the same district, elementary 

principals make less, on average than middle ($3,398) or high school ($6,150) principals 

(column 4). Moreover, these gaps grow even larger if principal gender is excluded from the 

model (not shown), consistent with the hypothesis that a portion of the average difference 

between elementary and secondary principal salaries is attributable to the higher likelihood that 

women occupy elementary leadership roles.2 Nevertheless, female–male gaps are large even 

after accounting for school level. 

Extra Duty Pay 

Next we consider differential time investments or requirements as an explanation for pay 

gaps. If men work longer or less desirable hours, either by choice or because they are assigned 

additional responsibilities that require greater time, higher compensation may result. Although 

we do not have access to a direct measure of time investments in the Missouri data, we can 

distinguish base salary (i.e., principals’ contract salary) from “extra duty” salary (i.e., wages for 
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additional work beyond those base contracted hours). We ask whether additional compensation 

for men is primarily associated with greater extra duty pay. 

Table 4 shows the results of separate models of base salary (left panel) and extra duty 

salary (right panel). Across models, salaries of both types show estimated gender gaps. In the 

base salary model with only year fixed effects (column 1), women earned almost $900 less than 

men, on average. Accounting for individual and contextual characteristics makes the estimated 

gap much larger. Even with school fixed effects (column 5), the estimated gap is $1,321 per year.   

Men also receive more extra duty pay, though in absolute terms, the gaps are much 

smaller. In the model with only year fixed effects (column 6), the estimated gap is $261 per year, 

and shrinks to $138 in the most saturated specification (column 10). So, although men do earn 

higher pay linked to extra duties, the much more substantial driver of the male–female principal 

pay gap is the higher base salaries men receive.   

Career Paths and Mobility 

 Differences in career trajectories may also be a source of principal salary differences 

between males and females. We next focus on differences in prior salary and prior position 

coming into the principalship as well as the relationship between mobility and salary.  

Figure 3 showed that men earn more that women even at entry into the principalship. 

This finding raises the question of whether these first-year gaps reflect gaps in what men and 

women were paid in the position they held prior to becoming a principal. For example, districts 

may simply offer new principals a percentage raise over what they were making in their prior 

job. If men systematically come from higher-paying roles—which may occur if men are more 

likely to have been assistant principals, while women come to the principalship more often 
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directly from the classroom, for instance—pay gaps between men and women may arise from 

these differential trajectories.  

In Appendix Tables A4 and A5, we focus on determinants of teacher pay and assistant 

principal pay, respectively. We model these effects on three salary outcome measures: base 

salary, extra duty pay, and total salary. Appendix Table A4 shows that female teachers see 

marginally lower base salaries than male teachers (column 1), but this difference is driven by 

sorting across districts; it disappears once district fixed effects are added in column 2. This 

finding makes sense given the widespread use of uniform salary schedules for teachers that leave 

little room for gender-based discretion in setting base pay. However, we see pronounced 

differences in extra duty salary that are present even with school fixed effects (column 6). We 

estimate that male teachers with similar experience and education levels earn, on average, $1,654 

more in extra duty pay than their female colleagues in the same school. Moreover, these 

differences translate into gaps in total salary (columns 7–9), which we estimate to be 

approximately $1,800 within the same school once all sources of salary are considered together.  

The patterns look somewhat different for assistant principals. Appendix Table A5 shows 

that, particularly once comparisons are made within districts or schools (columns 2 and 3), male 

APs out-earn female APs even in base salary, with column 3 estimating a difference of $720. 

Differences are also present in extra-duty salary, with column 6 showing a within-school 

difference of $110. Our preferred estimate of total salary differences (column 9) shows that male 

APs earn, on average, $894 more than observably similar female APs working in the same 

school.  

Thus, along both of the most common pathways into the principalship, it appears that 

women are likely to enter a new principal role making less than men in their prior job. If this 
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prior salary is a baseline for new principal salary negotiations, it might explain why male 

principals are paid more. To test this proposition, we include prior salary and an indicator for 

whether the prior position was an AP role in the base, extra duty, and total salary models. Results 

are shown in Table 5. In each case, prior salary does predict later salary, with each dollar of prior 

salary translating into about 18 cents in total principal salary in column 9. Coming into the 

principalship from an AP position is not associated with significantly higher pay, conditional on 

prior salary.  

Importantly, estimated gender gaps also shrink relative to those shown in Tables 3 and 4. 

Based on a comparison of the school fixed effects models, including prior salary and a proxy for 

pathway in reduces the estimated gender gap in total salary by 26%, a reduction driven 

completely by a reduction in the base salary gap. Combined with the results in Appendix Table 

A5, this finding suggests that gaps women experience in pay in roles prior to entering the 

principalship partially—but far from fully—explain the gap they see in salary as a principal.  

 Next, we turn to how differences in mobility after they enter the principalship may drive 

the gender pay gap. We consider whether differences in how men and women move, particularly 

across districts, may affect pay gaps, under the assumption n that moves to new jobs typically are 

associated with pay increases.  

For simplicity, we restrict our sample to principals in either their first or second principal 

position, which include 93% of principals in the data set. We compare salaries before and after a 

move. The outcome of interest is total salary. We first conduct a descriptive analysis of the 

unadjusted change in salary associated with movement across schools and districts by gender 

(not tabulated). Moving is associated with a higher salary, especially for women. Amongst this 

subgroup, non-movers have an average salary increase of just under $1,800 per year, while 
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movers gain just over $4,300 in the year of the move, suggesting an average “movement 

premium” of about $2,500. These differences vary by the type of move, however, with within-

district moves associated with a gain of only about $3,300, compared to a $6,400 increase for 

principals who change districts. In all types of moves, women make more (about $500 on 

average; $350 more for within-district moves and $1,000 more for cross-district moves).3 

These raw differences between movers and non-movers do not take into account 

principal, school, or district characteristics. Estimates in Table 6 do. Within this group of first- or 

second-job principals, women are paid more than $2,800 less when accounting for individual 

characteristics (see column 1). Column 2 shows that principals make more after a move than they 

would have if they had stayed in the same school, particularly 2 or more years afterward; this 

pattern generally holds for both within- and cross-district moves (columns 5 and 8). However, 

when we include an interaction between years after a move and gender, we find that there 

generally is no differential gain for men and women from a move, particularly once we account 

for differences in the schools in which the principals work, regardless of the type of move (see 

columns 4, 7, and 10). Importantly, we also see that accounting for these characteristics has two 

additional effects: it makes the coefficients on the move variables indistinguishable from zero 

(even making some of them negative), and it reduces the estimated gender gap by about $1,000. 

In other words, it appears that the pay increases principals receive from moves are primarily 

explained by differences in the school contexts in which they work before and after moving. 

Also, accounting for mobility and the characteristics of the schools that principals work in pre- 

and post-move, we still see that men out-earn women by $1,800–1,900 in this sample, suggesting 

that mobility differences are a partial but not a primary driver of the gender gap. 
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To summarize, we analyze several explanations for gender gaps among principals in 

Missouri and find that they explain some but not all of the gaps we observe. Remaining gaps are 

attributable to something unmeasured, potentially including discrimination. Based on what we 

can observe about principals’ qualifications, job characteristics, and career paths, it appears that 

Missouri school districts are paying men and women unequally for equal work.  

If districts are implementing pay structures or processes that discriminate against female 

principals, we might expect that the presence of a female superintendent is associated with less 

discriminatory behavior. Studies suggest that female managers may produce more positive job 

outcomes for female employees (e.g., Grissom, Nicholson-Crotty, & Keiser, 2012). We test 

whether the pay gap between men and women closes under female superintendents in Table 7. 

Columns 1–3 suggest that female principals indeed make higher salaries in the presence of a 

female superintendent. However, this relationship disappears when district fixed effects are 

included (column 4), suggesting that the difference may be explained by district-specific factors 

(e.g., a local propensity both to hire a female superintendent and pay women more). Columns 4 

and 5 show that female principals are paid less even after adjusting for the gender of the 

superintendent (see also Figure 5). In models not shown, we narrow the comparison just to men 

and women in their year of hire to test the hypothesis that superintendent gender may matter for 

setting initial pay. We again find no evidence of an interaction between principal and 

superintendent gender in any of these models. 

Gender Gaps in Principal Salaries Nationally 

 Despite the strengths of the Missouri data set—including objectively reported salary 

information, the ability to consider longitudinal trends, and the capacity to examine patterns in 

salary over individuals’ careers—we cannot know if our findings generalize beyond the state. To 
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address this concern, we conduct parallel analyses (to the extent feasible) using data from the 

Schools and Staffing Survey. We first describe the results from all five years of the survey before 

turning to supplemental analyses conducted with the 2012 survey wave only. 

Findings from analysis of the repeated cross-sections of SASS data generally are 

consistent with results from Missouri. Figure 6 shows large gaps in average salary across five 

cross-sections of SASS data. In 1999-00, men earned an average of $937 more than women per 

year (in 2016 dollars). This gap grew in subsequent years, with a gap of $1,073 in 2003-04, 

$1,340 in 2007-08, $2,157 in 2011-12, and $3,026 in 2015-16.  

Table 8 reports models of principal salaries pooled across the five waves, with models 

controlling for individual characteristics (column 2) and school characteristics (column 3), 

adding principal performance as measured by teacher ratings (column 4), and including district 

fixed effects (column 5). The results show that, on average, women make $1,016 less than men 

per year, a statistically and substantively significant difference, before accounting for covariates. 

Inclusion of individual characteristics increases the gap to a difference of over $1,200, and it 

increases again with the inclusion of school and district characteristics, to almost $1,280. Note 

here that, as in the Missouri analysis, middle and high school principals earn more than 

principals in elementary schools where women are better represented, but accounting for school 

level does not explain male-female gaps. Column 4 shows that a one-point difference in teacher 

ratings of principal performance is associated with about a $850 difference in salary, suggesting 

that better-performing principals receiving higher pay; still, gender gaps remain at $1,235.  

Column 5, which includes district fixed effects, shows that the predicted gap is much 

smaller when comparing principals within the same district, at less than $200 per year. However, 
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given SASS sampling procedures, within-district comparisons should be interpreted with some 

caution, as they are typically based on a small number of schools within any one district. 

As illustrated in Figure 7, when plotting estimated male and female average salaries 

based on this model, gaps are evident across each survey year, with a slight narrowing in the two 

most recent waves. In the first wave in 1999-00, men out-earned women by $2,143, and this 

changed only slightly over the next two waves, with a slightly smaller difference of $2,022 in 

2003-04 and a slightly larger difference of $2,387 in 2007-08. In the 2011-12 wave, the predicted 

gap dropped to $1,473, and it was even smaller in 2015-16, at $1,135, though these differences 

are still both statistically significant. 

We next conduct supplemental analyses using only the 2012 wave of survey data, which 

includes a set of additional variables potentially affecting salary and wage gaps that are not 

included across all waves. In particular, the 2012 data contain information on additional roles 

principals may have held in the past (e.g., department head, curriculum coordinator) as well as 

self-reported estimates of weekly hours worked. In addition, the fact that accounting for districts 

changes the estimated gap coefficients suggests that something about district governance 

structures may matter for how men and women are compensated. Two good candidates are the 

presence of a principal’s union agreement and whether the district employs a salary schedule for 

principals. Indicators for both are available in the 2012 SASS data. 

Results for the 2012 models are shown in Table 9. On average, in 2012 female principals 

were paid about $1,600 less than male principals (column 1). Similar to the full results, the gap is 

larger when controlling for principal race/ethnicity, total teaching and principal experience, and 

education (column 2). Respondents who indicated whether they had prior experience as a 

department head, curriculum specialist/coordinator, or assistant principal are paid differently, 



 

25 

 

with former department heads making less and specialists and APs making more; including 

indicators for these prior leadership experiences results in a higher estimate of the gender gap, 

totaling about $2,170 (column 3). We then include school-level characteristics (column 4); again, 

school level and locale are significant contributors to salary, and the inclusion of these variables 

leads to an even larger gender gap estimate of $2,210.  

Next, we examine whether hours worked help explain pay gaps by gender, including self-

reported weekly hours worked as an additional individual characteristic in column 5. Indeed, 

reporting working more hours is associated with an increase in salary, with each weekly hour 

associated with approximately $95 in annual salary. However, women report working almost an 

hour and a half more per week than men, so work hours cannot explain the gap, and in fact, 

accounting for differences in reported hours increases the size of the gap by about $145.5  

 We include indicators for the presence of a principal’s union/collective bargaining 

agreement and whether the district employs a principal salary schedule these organizational 

characteristics in columns 6 and 7, respectively. The presence of a union agreement is associated 

with substantially higher salaries (almost $14,000 annually) and a smaller but still substantial 

gender gap of $1,244 (p=0.076). District salary schedules are associated with $2,436 more in 

pay, but again do not ameliorate the gender gap ($1,942). When both are included together 

(column 8), the gender gap is about $1,300 (p=0.077), and in fact the salary schedule coefficient 

becomes not statistically distinguishable from zero. The full model including district fixed 

effects (column 9) provides further evidence that these and other district-level differences 

account substantially for gender salary gaps; the gap is much smaller ($722), though again, given 

SASS sampling procedures, these within-district comparisons should be interpreted with caution.  

Discussion and Conclusions 
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As female representation in the principalship increases (Hill, Ottem, & DeRoche, 2016), 

the question of how women are compensated gains salience. Presumably, pay differentials by 

gender can stall progress in women’s representation in leadership if lower compensation 

discourages women’s aspirations to or retention in these roles. We find that a gender pay gap 

exists among principals in the state of Missouri and nationally. These gaps are substantively 

important. For instance, in Missouri, the average principal stays in the position for six years; over 

that tenure, the average man earns approximately $7,100 more than his female colleagues.  

 This gap persists and even increases in estimated magnitude once we account for 

principals’ qualifications and characteristics of where they work, including school level, student 

characteristics, and achievement. Even in models with school fixed effects, the estimated gap is 

more than $1,400 per year for men and women with similar experience and degree attainment. 

When we use supplemental data on base and extra duty salary, we estimate larger within-school 

salary differences for men and women ($2,260 per year), and marginal differences for extra duty 

pay as well ($140). We cannot account for these differences with differences in career mobility. 

We conclude that there is evidence for gender discrimination in wage-setting, as women appear 

to be paid unequally for equal work. This conclusion is bolstered by the SASS analysis, which 

while estimating smaller male–female gaps overall, finds no evidence that alternative 

explanations, such as differences in effectiveness (at least as reported by teachers) or hours 

worked (as reported by principals themselves) account for differences in salaries paid to male 

and female principals.  

 Supplemental analyses suggest that the pay disadvantage women experience extends 

throughout their careers in education. Accounting for a variety of characteristics, women are paid 

less than men in the same school as teachers (attributable to large differences in extra duty 
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salary) and as assistant principals (attributable to differences in both base and extra duty salary). 

These findings, which are consistent with conclusions from studies in other states (Marchitello, 

2018; Pounder, 1988; Sadler & Carter, 2018), highlight the need for greater attention to 

compensation decisions in school districts to ensure that men and women are treated equitably. 

 This inequitable treatment can have consequences. Higher salaries help attract and retain 

educators (Hendricks, 2014). Paying women less has the potential to discourage women from 

entering leadership or to push them out. Lower salaries may especially be a problem for women 

leading high-needs schools with more challenging working conditions, where leadership 

shortages are already acute (Pijanowski & Brady, 2009). Moreover, underrepresentation of 

women in leadership can hurt school performance, particularly if—as research has demonstrated 

in other sectors (Flabbi et al., 2016)—female leaders tend to increase productivity in female-

dominated workplaces.  

 Although we have the advantage of access to state and national data, our study is limited 

by the data elements contained in those two data sources. Additional information could allow for 

exploration of other potential drivers of gaps. An example of incidence of childbearing, which 

depresses wages for women (Budig, 2014). We might also investigate the role of pay-for-

performance plans. Our SASS analysis makes use of only a rough proxy for principal 

effectiveness, and the Missouri analysis includes no direct measure of principal performance. 

Although this analysis and evidence from other states that women in fact receive higher practice 

ratings form their supervisors than do men (Grissom, Blissett, & Mitani, 2017) suggest that we 

do not to be concerned about compensated performance differentials that drive gaps, information 

about pay-for-performance plans and their implementation would allow for research into how 

such programs may differentially affect men’s and women’s salaries. 
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Further analysis could explore the role of funding formulas, principal candidate 

negotiation behaviors, and how district leaders, such as superintendents and school board 

members, help set principal pay. Discretion in compensation appears important. Our analysis of 

the SASS data suggested that gaps are lower (though not eliminated) in districts with salary 

schedules for principals. This observation presents a puzzle, since presumably districts do not set 

different salary values for men and women. To investigate, we conducted an exploratory analysis 

of recent principal salary schedules we were able to obtain from three of the largest school 

districts in Missouri: St. Louis, Kansas City, and Columbia. We matched prescribed salaries 

according to each schedule with actual principal pay according to Missouri salary files. In two of 

the districts, we found that men and women appeared to be paid according to the prescribed 

schedules, which were based on combinations of school level, enrollment, and administrative 

experience. In the third district, however, we found evidence of sizable divergence from the 

schedule by gender. In that district, it appeared that male principals were “moved up” three steps 

on the pay schedule, on average, when compared to women leading schools at the same level 

with similar enrollments. Although merely suggestive, this analysis suggests that further probing 

discretion in the salary setting process would be a fruitful activity for future research.  

Discretion likely also is relevant to how extra duty pay is allocated. Future work might 

investigate how extra-pay decisions are made to better understand how those processes direct 

higher pay to men. For what activities are additional compensation allocated? What is the 

selection process? How do relationships between principals and other leaders inform extra duty 

pay considerations?  

  Finally, research might explore regional differences in compensation differentials in 

depth. Other researchers have found evidence that sexism is greater in some regions than others 
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(Charles et al., 2018) in ways that may affect labor market outcomes. Such regional differences 

may help to explain why pay gaps appear to be higher in our Missouri sample than the national 

SASS sample. Estimating pay gaps by region for both principals and teachers may help link this 

research to broader trends in the labor market for educated workers. 

 

 

 

ENDNOTES 

1 Patterns for a version of the figure based on a district fixed effects model are very similar to 

those shown in Figure 2. 

2 In a model excluding principal gender, middle school principals are predicted to earn 

approximately $3,288 more than elementary principals, and high school principals are predicted 

to earn approximately $6,500 more than elementary principals. 

3 We note that both men and women who move tend to stay within the same district locale type 

(i.e., urban, suburban, or rural setting), with women holding more principalships in urban areas 

than rural. While most elementary school principals’ first positions were also in elementary 

schools, this pattern holds more for female principals. Middle school principals were often high 

school principals in their first positions, and high school principals were often previously middle 

school principals, a pattern driven by male principals. 

4 In supplemental analyses, we also include years of principal experience in the district at the 

time of the move into the new position. The results are qualitatively unchanged.  

5 We also tested for an interaction between reported weekly hours worked and gender. We 

removed respondents who reported extremely low or high values (either fewer than 40 hours or 
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more than 100 hours per week), leaving us with a sample of N=6,920 principals. Each additional 

hour of work was associated with an additional $231 in earnings in this sample, and women 

earned $2,851 less than men when controlling for all individual characteristics including hours 

worked. When including an interaction between hours worked and gender, each additional hour 

of work was associated with an additional $222, with women earning an additional $15 per extra 

hour worked. 
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Figure 1: Raw gaps in total pay between female and male principals in Missouri from 1991 to 

2016 
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Figure 2: Predicted wage gaps in total pay between female and male principals in Missouri from 

1999 to 2016 
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Figure 3: Predicted wage gaps in total pay between female and male first-year principals in 

Missouri from 1999 to 2016 

 
 

  



 

40 

 

Figure 4. Predicted wage gaps in total pay between female and male principals in Missouri by 

principal experience 
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Figure 5: Predicted salaries for male and female principals and assistant principals by 

superintendent gender 
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Figure 6. Raw wage gaps between female and male principals, national SASS sample, over five 

cross-sections (2000-2016) 

 
SOURCE: U.S. Department of Education, National Center for Education Statistics, “Schools and 

Staffing Survey,” 2000-16. 
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Figure 7. Predicted wage gaps between female and male principals, national SASS sample, over 

five cross-sections (2000-2016). 

 
SOURCE: U.S. Department of Education, National Center for Education Statistics, “Schools and 

Staffing Survey,” 2000-16. 
 

 

 

 

Figure Notes 

 

All figures presented in 2016 US dollars. 

 

Figures 2, 3, and 4: Predicted gaps are based on the model as described in Table 3, model 5, 

including school-level fixed effects.
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Table 1: Missouri principal demographics, all years  
All Principals 

 
Female 

 
Male    

n=50,237 
 

n=23,184 
 

n=27,053   
 

Mean (SD) Range 
 

Mean (SD) Range 
 

Mean (SD) Range  Sig. 

Total salary (2016 dollars) 84012 (21015) (14045, 168192)  83932 (20911) (16444, 163303)  84081 (21104) (14045, 168192)   

Principal is female 0.46 (0.50)          

Principal is Black 0.10 (0.30)  
 

0.14 (0.35)  
 

0.06 (0.24)   *** 

Principal is Hispanic 0.00 (0.06)  
 

0.00 (0.07)  
 

0.00 (0.05)   *** 

Education Specialist degree 0.29 (0.45)  
 

0.29 (0.45)  
 

0.29 (0.45)    

Doctoral degree 0.11 (0.31)  
 

0.12 (0.32)  
 

0.10 (0.31)   *** 

Years of public school experience 18.80 (8.20) (0, 61) 
 

18.74 (8.14) (0, 61) 
 

18.86 (8.26) (0, 50)   

Years of principal experience 
        

  

0 years 0.13 (0.33)   0.14 (0.34)   0.12 (0.33)   *** 

1 year 0.11 (0.32)   0.12 (0.33)   0.10 (0.31)   *** 

2-3 years 0.18 (0.38)   0.19 (0.40)   0.16 (0.37)   *** 

4-5 years 0.13 (0.33)   0.14 (0.35)   0.11 (0.32)   *** 

6-7 years 0.09 (0.28)   0.10 (0.29)   0.08 (0.27)   *** 

8 or more years 0.19 (0.39)   0.20 (0.40)   0.19 (0.39)   *** 

School enrollment 447.04 (339.41) (0, 3090) 
 

410.09 (275.22) (0, 2655) 
 

478.70 (383.17) (0, 3090)  *** 

Proportion of Black students 0.16 (0.27) (0.00, 1.00) 
 

0.20 (0.31) (0.00, 1.00) 
 

0.12 (0.24) (0.00, 1.00)  *** 

Proportion of Hispanic students 0.03 (0.06) (0.00, 0.98) 
 

0.03 (0.07) (0.00, 0.98) 
 

0.02 (0.05) (0.00, 0.95)  *** 

Proportion of students receiving 

free/reduced price lunch 

0.46 (0.23) (0.00, 1.00) 
 

0.49 (0.24) (0.00, 1.00) 
 

0.43 (0.22) (0.00, 1.00)  *** 

Average math achievement 0.04 (0.93) (-7.04, 5.44) 
 

-0.02 (1.00) (-7.04, 4.77) 
 

0.10 (0.86) (-6.93, 5.44)  *** 

Average reading achievement 0.04 (0.93) (-8.32, 4.88) 
 

-0.01 (1.00) (-7.98, 4.88) 
 

0.09 (0.84) (-8.32, 4.54)  *** 

Elementary school 0.55 (0.50)   0.75 (0.43)   0.38 (0.49)   *** 

Middle school 0.18 (0.38)  
 

0.13 (0.34)  
 

0.21 (0.41)   *** 

High school 0.24 (0.43)  
 

0.08 (0.28)  
 

0.37 (0.48)   *** 

Other school 0.03 (0.18)  
 

0.03 (0.17)  
 

0.03 (0.18)   * 

Charter school 0.02 (0.13)   0.02 (0.14)   0.01 (0.11)   *** 

Urban location 0.18 (0.38)  
 

0.23 (0.42)  
 

0.13 (0.33)   *** 

Suburban location 0.26 (0.44)  
 

0.28 (0.45)  
 

0.24 (0.43)   *** 

Town or rural location 0.56 (0.50)  
 

0.48 (0.50)  
 

0.63 (0.48)   *** 

Note: Statistically significant differences between women and men principals are noted *** p<.001, ** p<.01, and * p<.05. Ranges are omitted for dichotomous 

variables.  
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Table 2. Pooled principal demographics, SASS Survey  
All Principals 

 
Female 

 
Male    

N=37,350  N=15,430  N=21,920   
 

Mean (SD) Range 
 

Mean (SD) Range 
 

Mean (SD) Range  Sig. 

Reported salary (2016 dollars) 95373.77 (22784.90) (20000, 260400)  94956.43 (22605.09) (22050, 260400)  95784.25 (22953.60) (20000, 250000)  *** 

Principal is female 0.50 (0.50)          

Principal is Black 0.11 (0.32)   0.14 (0.35)   0.08 (0.28)   *** 

Principal is Hispanic 0.06 (0.25)   0.07 (0.26)   0.06 (0.23)   *** 

Education Specialist degree 0.29 (0.45)   0.31 (0.46)   0.27 (0.44)   *** 

Doctoral degree 0.09 (0.29)   0.10 (0.31)   0.08 (0.28)   *** 

Years of principal experience 7.57 (6.86) (0, 67)  6.54 (5.75) (0, 40)  8.58 (7.67) (0, 67)  *** 

Years of teaching experience 12.34 (6.69) (0, 48)  13.59 (6.78) (0, 43)  11.12 (6.37) (0, 48)  *** 

Previous department head c e 0.38 (0.48)   0.38 (0.48)   0.38 (0.48)    

Previous curriculum specialist or 

coordinator c e 

0.25 (0.43)   0.34 (0.47)   0.16 (0.37)   *** 

Previous assistant principal or 

program director c 

0.72 (0.45)   0.71 (0.45)   0.72 (0.45)    

Weekly hours worked a 58.53 (12.59) (0, 168)  59.26 (12.98) (0, 168)  57.77 (12.13) (0, 160)  *** 

School enrollment 542.42 (442.08) (1, 14749)  512.08 (382.61) (2, 14749)  572.22 (491.75) (1, 9341)  *** 

Proportion of Black students 0.15 (0.24) (0, 1)  0.18 (0.26) (0, 1)  0.13 (0.22) (0, 1)  *** 

Proportion of Hispanic students 0.17 (0.25) (0, 1)  0.20 (0.27) (0, 1)  0.15 (0.23) (0, 1)  *** 

Proportion of students receiving 

free/reduced price lunch 

0.49 (0.30) (0, 1)  0.52 (0.31) (0, 1)  0.46 (0.30) (0, 1)  *** 

Teacher satisfaction with 

principal 

-0.05 (0.62) (-1, 3)  -0.07 (0.63) (-1, 3)  -0.03 (0.61) (-1, 3)  *** 

Elementary school 0.57 (0.50)   0.71 (0.45)   0.43 (0.50)   *** 

Middle school 0.15 (0.36)   0.12 (0.32)   0.18 (0.39)   *** 

High school 0.21 (0.40)   0.11 (0.32)   0.30 (0.46)   *** 

Other school 0.07 (0.26)   0.06 (0.23)   0.09 (0.28)   *** 

Charter school a 0.05 (0.21)   0.05 (0.22)   0.04 (0.20)   *** 

Urban location 0.25 (0.43)   0.30 (0.46)   0.20 (0.40)   *** 

Suburban location 0.39 (0.49)   0.40 (0.49)   0.39 (0.49)   ** 

Town or rural location 0.34 (0.47)   0.28 (0.45)   0.39 (0.49)   *** 

Principal union agreement a b 0.35 (0.48)   0.35 (0.48)   0.34 (0.47)    

Principal salary schedule a b e 0.71 (0.45)   0.76 (0.43)   0.67 (0.47)   *** 

Note: Statistically significant differences between women and men principals are noted *** p<.001, ** p<.01, and * p<.05. Ranges are omitted for dichotomous 

variables. Some items were not included on surveys in all waves; omitted years are noted a 2000, b 2004, c 2008, d 2012, e 2016.  

SOURCE: U.S. Department of Education, National Center for Education Statistics, “Schools and Staffing Survey,” 2000-16. 
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Table 3: Regression models of total salary differences for Missouri principals  
(1)  (2) (3) (4) (5) 

Female -1170.65 -2817.52*** -1724.89*** -1626.91*** -1424.21***  
(752.86) (629.19) (341.57) (191.33) (257.48) 

Black  12493.78*** -775.89 -359.31 -514.30  
 (2066.38) (927.11) (542.41) (991.76) 

Hispanic  13040.41*** 2403.65 1468.48 -423.76  
 (3038.69) (2437.99) (1918.26) (1580.61) 

Ed Specialist degree  -127.82 173.36 908.86*** 645.20**  
 (1282.09) (529.40) (281.84) (292.70) 

Doctoral degree  20176.22*** 6568.31*** 4594.00*** 4235.39***  
 (1550.73) (712.97) (381.57) (432.94) 

Total years of experience  470.64*** 304.49*** 272.13*** 261.16*** 

 (49.29) (25.37) (17.81) (20.20) 

1 year of principal 

experience 

 1933.78*** 2152.52*** 2085.66*** 2110.39*** 

 (186.93) (166.73) (131.06) (133.34) 

2-3 years of principal 

experience 

 4252.40*** 4370.38*** 4164.47*** 4203.76*** 

 (304.28) (250.79) (203.35) (206.56) 

4-5 years of principal 

experience 

 6729.69*** 6464.10*** 6226.57*** 6221.23*** 

 (468.38) (324.91) (279.82) (297.55) 

6-7 years of principal 

experience 

 8627.27*** 8351.36*** 8073.75*** 8096.95*** 

 (650.55) (400.45) (350.94) (393.75) 

8 or more years of principal 

experience 

 10053.14*** 10710.02*** 10618.93*** 10644.22*** 

 (912.47) (500.70) (424.06) (452.95) 

Total school enrollment   17.42*** 8.23*** 3.98** 

   (1.38) (0.70) (1.70) 

Proportion Black enrollment   21345.60*** 3597.02*** 3431.56 

  (3094.75) (1038.57) (4450.54) 

Proportion Hispanic 

enrollment 
  21622.54*** 1222.87 5398.38 

  (5658.93) (2240.93) (6215.22) 

Proportion FRPL enrollment   -15753.44*** -1548.69* -1574.76 

  (2704.74) (898.10) (1288.15) 

Average math achievement   700.52** 104.28 429.31*** 

  (314.30) (177.40) (159.87) 

Average reading 

achievement 
  1281.69*** 516.60*** 549.37*** 

  (348.67) (147.56) (155.94) 

Middle school   3263.33*** 3398.30***   
  (450.49) (352.84)  

High school   -203.39 6149.61***   
  (645.74) (335.12)  

Other school   -712.93 4603.68***   
  (1151.87) (757.55)  

Suburban    9495.18*** 11.18   
  (2056.05) (990.43)  

Town or rural   -10335.13*** -1644.45***   
  (1777.48) (584.22)  

Constant 83823.81*** 65726.02*** 67628.88*** 67039.36*** 69953.66***  
(1260.80) (1221.42) (2062.43) (1039.46) (1494.91) 

N 36,194 36,181 29,261 29,261 29,264 

School fixed effects N N N N Y 

District fixed effects N N N Y N 

Notes. Coefficients are presented with standard errors in parentheses. All models include year fixed effects.  

*** p<.001, ** p<.01, and * p<.05.  
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Table 4: Regression models of base and extra duty salary differences for Missouri principals 
 Base Salary  Extra Duty Salary  

(1) (2) (3) (4) (5)  (6) (7) (8) (9) (10) 

Female -896.13 -2536.51*** -1529.15*** -1524.66*** -1321.48***  -261.47*** -229.53*** -141.38*** -120.55*** -138.49**  
(764.66) (641.63) (349.35) (201.20) (269.96)  (41.62) (42.05) (41.66) (35.14) (42.06) 

Ed Specialist degree 
 

146.68 516.12 1169.12*** 850.76*   -1.27 -37.94 -41.52 -64.68   
(1313.55) (563.87) (334.73) (329.85)   (59.34) (49.97) (44.08) (49.78) 

Doctoral degree 
 

20378.26*** 6564.99*** 4547.77*** 4088.66***   -12.42 143.18 148.79 161.98   
(1550.14) (721.03) (391.56) (428.01)   (146.02) (94.47) (77.19) (94.78) 

Total years of 

experience 

 
465.40*** 290.89*** 262.44*** 246.64***   0.98 3.28 3.90 5.53  

(45.26) (26.15) (17.50) (19.46)   (2.36) (2.56) (2.32) (3.18) 

1 year of principal 

experience 

 
1899.66*** 2155.03*** 2105.81*** 2123.65***   -6.88 6.32 -2.30 5.38 

 (190.94) (172.35) (136.51) (138.88)   (22.06) (23.52) (23.27) (24.09) 

2-3 years of principal 

experience 

 
4168.55*** 4306.08*** 4105.66*** 4149.65***   22.54 47.54 39.49 50.44 

 (312.21) (255.61) (205.57) (209.57)   (28.81) (31.24) (33.18) (34.48) 

4-5 years of principal 

experience 

 
6718.42*** 6467.75*** 6205.26*** 6210.77***   2.03 32.30 27.88 31.50 

 (473.56) (326.55) (275.83) (298.35)   (36.34) (40.25) (40.21) (42.93) 

6-7 years of principal 

experience 

 
8597.03*** 8342.39*** 8017.21*** 8072.10***   -20.45 24.10 35.77 22.36  

(655.55) (405.75) (345.57) (397.19)   (44.71) (47.91) (45.87) (51.91) 

8 or more years of 

principal experience 

 
9979.93*** 10740.00*** 10567.05*** 10682.77***   29.19 43.81 47.02 39.06  

(923.12) (510.43) (430.71) (458.56)   (54.96) (52.26) (47.43) (54.32) 

Constant 82984.92*** 64945.25*** 67236.77*** 66673.51*** 69990.82***  409.49*** 409.98*** 599.05 -27.03 -61.42  
(1301.51) (1228.37) (1951.84) (978.09) (1399.50)  (48.59) (55.57) (361.05) (154.88) (288.68) 

N 36194 36181 29261 29261 29264  36194 36181 29261 29261 29264 

School characteristics N N Y Y Y  N N Y Y Y 

School fixed effects N N N N Y  N N N N Y 

District fixed effects N N N Y N  N N N Y N 

Notes. Coefficients are presented with standard errors in parentheses. All models include year fixed effects. Models 2–5 and 7–10 also include principal race and 

ethnicity. Time-invariant school characteristics are omitted from models 5 and 10. 

*** p<.001, ** p<.01, and * p<.05.
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Table 5: Regression models of salary differences for Missouri principals, including prior salary and prior position 
 Base Salary  Extra Duty Salary  Total Salary  

(1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

Female -478.15 -1060.11*** -964.25***  -191.50*** -150.38*** -151.14**  -706.60* -1188.25*** -1059.30***  
(345.32) (215.22) (249.69)  (49.55) (40.81) (49.13)  (336.04) (208.72) (238.58) 

Prior salary 0.39*** 0.17*** 0.17***  0.01* 0.01** 0.01*  0.40*** 0.18*** 0.18*** 

 (0.02) (0.01) (0.01)  (0.00) (0.00) (0.00)  (0.02) (0.01) (0.01) 
Prior position was  333.53 321.61 190.36  -78.39 -22.90 -26.35  326.60 297.13 77.00 

Asst. Principal (474.23) (293.40) (332.91)  (59.92) (52.24) (72.62)  (477.04) (291.58) (323.07) 
Ed Specialist degree -41.68 758.75* 678.76*  -6.25 -31.62 -31.38  -356.40 479.52 451.95  

(485.67) (329.40) (322.56)  (53.71) (46.94) (53.12)  (436.24) (271.90) (285.61) 
Doctoral degree 4039.11*** 3414.33*** 3272.74***  148.24 149.06* 152.75  4020.80*** 3435.23*** 3339.02***  

(788.53) (373.23) (396.90)  (88.35) (71.75) (87.60)  (781.69) (367.10) (407.77) 
Total years of experience -12.99 136.48*** 126.12***  0.29 0.59 2.15  0.58 143.18*** 137.87*** 

(41.35) (24.73) (24.72)  (3.78) (2.72) (4.00)  (34.95) (19.54) (21.92) 

1 year of principal 

experience 

2759.46*** 2392.75*** 2403.33***  5.68 5.65 6.90  2759.41*** 2392.89*** 2409.72*** 

(157.88) (134.59) (136.38)  (24.89) (24.66) (25.31)  (154.69) (131.68) (131.99) 

2-3 years of principal 

experience 

5766.72*** 4879.88*** 4815.02***  46.92 53.28 54.20  5840.25*** 4962.05*** 4886.26*** 

(268.57) (213.70) (208.90)  (33.61) (36.16) (35.12)  (261.37) (209.64) (202.70) 

4-5 years of principal 

experience 

9295.55*** 7684.33*** 7532.06***  33.07 46.50 39.47  9308.39*** 7738.38*** 7576.12*** 

(367.56) (280.54) (306.89)  (46.56) (46.54) (47.42)  (357.52) (283.32) (305.96) 

6-7 years of principal 

experience 

12374.15*** 10138.95*** 9961.08***  37.32 65.52 47.25  12424.57*** 10248.88*** 10035.26*** 

(508.63) (369.83) (413.43)  (54.26) (54.87) (64.21)  (470.48) (360.65) (405.86) 

8 or more years of 

principal experience 

17444.53*** 13903.14*** 13456.89***  47.98 128.07 94.53  17456.84*** 14066.14*** 13531.16*** 

(787.83) (536.01) (570.27)  (69.51) (68.76) (81.99)  (734.56) (507.59) (549.95) 
Constant 49222.62*** 59072.84*** 62063.99***  239.29 -213.36 -224.41  49072.06*** 59080.01*** 61683.66***  

(1998.43) (1184.04) (1479.86)  (246.57) (204.51) (274.08)  (2001.37) (1166.45) (1447.92) 

N 24383 24383 24386  24383 24383 24386  24383 24383 24386 

School characteristics Y Y Y  Y Y Y  Y Y Y 

School fixed effects N N Y  N N Y  N N Y 

District fixed effects N Y N  N Y N  N Y N 

Note. Coefficients are presented with standard errors in parentheses. All models include year fixed effects. All models include principal race and ethnicity. Time-

invariant school characteristics are omitted from models 3, 6, and 9.  

*** p<.001, ** p<.01, and * p<.05. 
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Table 6: Regression models of differences in the change of salary across years for Missouri principals in their first or second principal 

position    
Any Move 

 
Within-District Move 

 
Cross-District Move  

(1) 
 

(2) (3) (4) 
 

(5) (6) (7) 
 

(8) (9) (10) 

Female -2841.41***  -2881.18*** -2876.17*** -1908.19***  -2878.58*** -2888.92*** -1871.12***  -2989.54*** -2990.85*** -1962.55***  
(630.22)  (626.11) (647.30) (387.55)  (651.15) (647.68) (385.85)  (623.29) (648.94) (389.71) 

1 year post move   604.27 -361.26 -1191.63**  -340.48 -1460.75 -1589.40**  2276.00** 1348.06 -629.40  
  (854.70) (834.45) (572.16)  (1112.82) (1098.30) (778.81)  (1141.31) (1113.50) (746.07) 

2 years post move   1765.98** 1923.02** -340.87  1481.38 1685.28 -669.30  2274.07* 2309.61* 41.10  
  (841.99) (912.05) (610.46)  (1003.48) (1102.45) (818.27)  (1234.13) (1381.66) (827.27) 

3 years post move   2733.34*** 2934.38*** -565.99  2890.50*** 3579.44*** -579.77  2633.89** 2324.36 -586.23  
  (893.40) (1040.80) (703.41)  (996.52) (1221.09) (937.99)  (1319.93) (1562.63) (913.44) 

4+ years post move   3703.53*** 4031.03*** 100.61  3164.49** 3332.45** -340.39  4956.24*** 5402.40*** 804.11  
  (1132.02) (1406.50) (779.71)  (1356.16) (1563.13) (952.27)  (1476.46) (2051.83) (1046.51) 

Female x 1 year post 

move 

   1874.31* 833.22   2086.19 1291.75   1949.87 66.61 

   (1041.48) (703.96)   (1370.26) (862.16)   (1629.08) (1061.13) 

Female x 2 years post 

move 

   -299.54 -266.99   -369.14 182.86   -69.35 -889.25 

   (1083.43) (739.57)   (1284.52) (947.74)   (1814.30) (1071.29) 

Female x 3 years post 

move 

   -383.41 185.77   -1228.79 -67.27   660.33 586.67 

   (1158.91) (855.18)   (1319.19) (1161.00)   (2103.78) (1157.80) 

Female x 4+ years post 

move 

   -632.21 630.06   -306.99 786.49   -929.71 567.63 

   (1553.91) (988.47)   (1967.12) (1277.19)   (2590.24) (1370.03) 

Total years of 

experience 

506.59***  512.50*** 512.48*** 305.72***  510.07*** 509.89*** 303.50***  540.63*** 540.82*** 303.92*** 

(50.94)  (51.59) (51.63) (25.33)  (51.45) (51.54) (25.78)  (57.05) (57.09) (27.93) 

1 year of principal 

experience 

1895.36***  1844.87*** 1843.47*** 2204.09***  1897.64*** 1894.86*** 2179.01***  1962.24*** 1964.72*** 2268.54*** 

(184.39)  (210.80) (211.10) (177.99)  (211.22) (211.85) (172.42)  (220.14) (219.96) (191.14) 

2-3 years of principal 

experience 

4382.12***  4150.02*** 4152.70*** 4532.82***  4141.31*** 4146.57*** 4504.95***  4185.03*** 4184.62*** 4568.37*** 

(322.65)  (381.49) (380.97) (284.66)  (388.18) (387.61) (277.88)  (367.83) (366.49) (286.73) 

4-5 years of principal 

experience 

6927.53***  6328.25*** 6327.33*** 6664.68***  6313.42*** 6314.03*** 6708.36***  6113.25*** 6110.11*** 6691.19*** 

(515.82)  (593.83) (594.03) (387.06)  (604.82) (604.65) (391.85)  (582.74) (581.60) (395.01) 

6-7 years of principal 

experience 

8965.14***  8094.29*** 8089.69*** 8529.05***  8006.84*** 8004.27*** 8625.47***  7819.05*** 7812.28*** 8556.80*** 

(711.49)  (809.25) (810.34) (494.33)  (822.41) (822.22) (506.89)  (813.32) (812.49) (513.72) 

8 or more years of 

principal experience 

10110.06***  8928.57*** 8928.77*** 10576.32***  8686.90*** 8687.10*** 10561.23***  8303.99*** 8304.91*** 10323.09*** 

(1005.52)  (1078.90) (1079.80) (623.36)  (1127.75) (1127.82) (630.07)  (1060.17) (1062.97) (645.77) 

Constant 65280.22***  65278.52*** 65275.90*** 67994.78***  65297.41*** 65302.91*** 67778.61***  64724.40*** 64727.05*** 68526.26***  
(1230.80)  (1226.77) (1205.14) (2078.04)  (1253.34) (1238.79) (2138.74)  (1209.73) (1201.37) (2074.77) 

Observations 33428  33428 33428 27037  30962 30962 24999  29470 29470 23845 

Notes. Coefficients are presented with standard errors in parentheses. In each model, the dependent variable (DV) is coded as 0 for stayers. In columns 1 through 

4, the DV is coded as 1 for all movers. In columns 5 through 7, the DV is coded as 1 for within-district movers and missing for cross-district movers. In columns 

8 through 10, the DV is coded as 1 for cross-district movers and missing for within-district movers. All models include year fixed effects.  

*** p<.001, ** p<.01, and * p<.05. 

 

  



 

50 

 

Table 7: Regression models of salary with gender of superintendent  
(1) (2) (3) (4) (5) 

Female -1286.97 -2748.02*** -1820.57*** -1729.02*** -1450.18***  
(791.12) (673.71) (343.71) (198.48) (267.37) 

Female  -434.68 28.15 469.28 -276.75 9.08 

superintendent (2492.42) (2114.08) (806.68) (467.75) (495.91) 

Female x female 2673.85** 1730.66 1382.81* 602.42 -23.38 

superintendent (1286.79) (1150.32) (741.55) (467.99) (497.59) 

Black  12060.51*** -870.44 -472.52 -775.91  
 (2161.99) (923.63) (545.43) (1002.13) 

Hispanic  12986.05*** 1509.52 1470.59 -460.55  
 (3006.36) (2560.76) (2024.75) (1677.12) 

Ed Specialist degree  -319.33 60.37 870.06*** 613.75**  
 (1292.89) (525.50) (284.88) (295.61) 

Doctoral degree  20179.71*** 6573.95*** 4622.65*** 4279.95***  
 (1594.10) (710.41) (382.92) (434.25) 

Total years of 

experience 

 456.30*** 295.25*** 270.92*** 258.99*** 

 (48.28) (25.64) (18.10) (20.60) 

1 year of principal 

experience 

 1866.00*** 2043.37*** 2021.43*** 2061.24*** 

 (187.06) (163.07) (127.36) (132.52) 

2-3 years of principal 

experience 

 4159.54*** 4233.11*** 4086.72*** 4136.93*** 

 (330.33) (249.30) (206.41) (210.85) 

4-5 years of principal 

experience 

 6636.76*** 6381.24*** 6124.30*** 6122.50*** 

 (473.59) (330.23) (287.43) (305.50) 

6-7 years of principal 

experience 

 8633.65*** 8353.48*** 7980.80*** 8004.52*** 

 (659.91) (412.45) (359.44) (405.94) 

8 or more years of 

principal experience 

 10188.95*** 10720.55*** 10541.61*** 10570.18*** 

 (907.23) (509.25) (433.96) (463.89) 

Total school    17.07*** 8.16*** 3.96** 

enrollment   (1.38) (0.70) (1.74) 

Proportion Black    21373.52*** 3691.54*** 2564.52 

enrollment   (3133.20) (1019.46) (4429.80) 

Proportion Hispanic    20196.39*** 1735.26 8202.25 

enrollment   (5307.82) (2241.79) (6397.10) 

Proportion FRPL    -16307.60*** -1719.80* -1843.41 

enrollment   (2771.01) (891.27) (1251.32) 

Average math    690.65** 85.27 415.71*** 

achievement   (319.54) (180.07) (158.30) 

Average reading    1278.54*** 508.27*** 552.30*** 

achievement   (367.57) (150.04) (166.65) 

Middle school   3269.59*** 3404.19***   
  (450.84) (356.54)  

High school   -376.67 6156.67***   
  (649.51) (338.07)  

Other school   -597.78 4780.20***   
  (1156.13) (760.20)  

Suburban    9478.17*** -9.43   
  (2067.27) (1007.96)  

Town or rural   -10241.60*** -1616.63***   
  (1765.15) (591.90)  

Constant 83837.53*** 66370.60*** 68271.20*** 67241.67*** 70293.20***  
(1256.27) (1157.68) (2094.90) (1063.07) (1500.36) 

N 34,793 34,781 28,240 28,240 28,243 

School fixed effects N N N N Y 

District fixed effects N N N Y N 

Notes. Coefficients are presented with standard errors in parentheses. All models include year fixed effects.  

*** p<.001, ** p<.01, and * p<.05. 
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Table 8. Regression models of salary differences for national sample of principals (SASS)  
(1) (2) (3) (4) (5) 

Female -1015.60** -1208.79*** -1278.84*** -1234.61*** -197.46  
(368.36) (343.22) (335.31) (333.85) (340.81) 

Black  2787.48*** 1908.49** 2076.35*** 1197.26*  

 (717.88) (620.31) (624.08) (599.33) 

Hispanic  6995.08*** 960.95 -315.29 -597.90  

 (882.77) (868.60) (829.04) (767.23) 

Total principal experience  500.78*** 503.34*** 495.07*** 503.94*** 

  (28.15) (24.12) (24.39) (26.17) 

Total teacher experience  160.00*** 191.86*** 179.37*** 126.04*** 

  (29.43) (26.07) (25.90) (24.73) 

Ed Specialist degree  5540.12*** 5540.43*** 5665.08*** 4626.57***  

 (444.73) (383.27) (394.05) (361.71) 

Doctoral degree  13064.84*** 9321.38*** 9540.23*** 9249.20***  

 (619.21) (562.59) (584.82) (584.75) 

Total school enrollment   10.66*** 10.61*** 13.00*** 

   (0.40) (0.40) (0.46) 

Proportion Black enrollment   651.44 679.06 9215.28*** 

  (934.00) (947.25) (937.23) 

Proportion Hispanic 

enrollment 
  9962.45*** 10880.36*** 14266.61*** 

  (973.15) (977.33) (1028.67) 

Proportion FRPL enrollment   -10655.08*** -10797.91*** -13467.33*** 

  (771.53) (742.36) (751.62) 

Elementary school   1953.77** 1750.57** 3419.43***  

  (627.30) (618.70) (632.59) 

Middle school   3513.36*** 3399.83*** 5651.39***  

  (659.04) (653.23) (680.14) 

High school   6238.53*** 5891.75*** 6295.82***  

  (644.94) (636.80) (661.37) 

Urban    15534.92*** 15394.06***   

  (771.25) (728.51)  

Suburban   16195.92*** 16075.26***   

  (415.85) (410.12)  

Principal effectiveness 

(teacher rated) 

   855.98*** 28.29 

   (252.40) (250.65) 

Constant 93317.12*** 82981.08*** 67202.40*** 67488.97*** 75542.15***  
(504.36) (703.99) (927.16) (918.03) (915.65) 

N 35570 35570 34250 32910 32910 

District fixed effects N N N  Y 
Notes. Coefficients are presented with standard errors in parentheses. All models include year fixed effects.  

*** p<.001, ** p<.01, and * p<.05. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, “Schools and Staffing Survey,” 

2000-16. 
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Table 9. Regression models of salary differences among principals in 2012 in national sample (SASS), including prior position, weekly hours, and principal 

union and salary schedule participation  
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Female -1599.79 -1666.45* -2168.54** -2209.82** -2355.09** -1244.36 -1941.85* -1299.99 -722.03  
(998.63) (813.16) (766.78) (749.19) (741.14) (702.20) (758.55) (734.46) (952.51) 

Black  2930.11 1723.61 1633.19 1537.97 1062.58 2362.98 1244.12 -1391.51  

 (2483.51) (2364.13) (1695.14) (1666.01) (1408.95) (1836.90) (1481.43) (1684.10) 

Hispanic  6143.72** 3829.74* -278.28 -234.62 -1047.50 -1254.93 -1157.22 -2594.27  

 (1950.20) (1735.14) (1592.68) (1586.17) (1669.71) (1672.55) (1703.92) (1963.89) 

Total principal experience  533.22*** 639.97*** 547.28*** 557.60*** 551.47*** 567.42*** 563.57*** 627.48*** 

  (74.58) (75.89) (66.81) (66.26) (63.59) (72.71) (66.92) (96.91) 

Total teacher experience  47.39 71.09 105.84 107.13 126.77* 109.05 123.45 144.83* 

  (81.03) (71.85) (61.31) (60.50) (61.98) (71.91) (65.54) (67.81) 

Ed Specialist degree  6246.82*** 6065.76*** 5596.31*** 5450.19*** 4330.75*** 5225.93*** 4153.94*** 1161.55  

 (1098.73) (1005.82) (920.69) (915.67) (807.95) (970.27) (839.23) (1136.22) 

Doctoral degree  15087.47*** 13473.10*** 10276.23*** 10142.09*** 9359.04*** 10175.51*** 9342.55*** 4234.12*  

 (1462.65) (1379.48) (1325.06) (1290.03) (1301.18) (1468.92) (1352.69) (1911.08) 

Former department head   -3573.52*** -2876.90*** -2890.43*** -2532.88*** -2545.35*** -2389.48*** -585.34 

   (727.68) (642.92) (642.13) (638.71) (703.05) (665.20) (903.95) 

Former curriculum specialist/   4918.12*** 4035.20*** 3949.87*** 3265.95** 3874.74** 3448.25** -108.33 

coordinator   (1246.29) (1026.39) (1030.27) (1019.62) (1195.47) (1071.31) (1304.25) 

Former assistant principal   10817.37*** 3616.25*** 3529.50*** 3608.66*** 2589.57** 3409.71*** 2223.16 

   (930.69) (778.22) (770.21) (748.54) (850.16) (792.24) (1223.12) 

Total school enrollment    8.36*** 8.05*** 8.55*** 7.75*** 8.17*** 5.36*** 

    (0.79) (0.78) (0.78) (0.84) (0.82) (1.34) 

Proportion Black enrollment    1480.78 1322.72 2509.66 -1572.99 1435.05 979.55 

   (2346.27) (2321.32) (1755.56) (2217.97) (1884.91) (4064.01) 

Proportion Hispanic enrollment    9627.09*** 9607.17*** 11113.21*** 8736.11*** 10951.95*** 498.39 

   (2043.37) (2043.59) (2212.87) (2198.82) (2324.78) (4253.91) 

Proportion FRPL enrollment    -14633.20*** -14664.36*** -14177.56*** -15305.30*** -13936.88*** -3067.36 

   (1719.37) (1680.25) (1606.88) (1866.08) (1696.00) (2809.91) 

Elementary school    1361.82 1331.92 767.23 105.46 -138.23 -2543.65  

   (1421.39) (1413.99) (1354.83) (1898.50) (1728.87) (3061.95) 

Middle school    3004.27* 2958.87* 3212.06* 2470.18 2643.33 577.91  

   (1326.53) (1315.33) (1277.06) (1779.49) (1620.88) (3040.48) 

High school    7610.22*** 7399.46*** 6429.50*** 6556.49*** 5762.17*** 5603.15  

   (1324.95) (1320.20) (1277.00) (1750.60) (1613.99) (3052.12) 

Charter school    -8260.83*** -8391.39*** -5550.93** -6804.89** -8569.58**  

    (2118.93) (2110.23) (1954.87) (2514.87) (2710.66)  

Urban     14539.48*** 14489.16*** 9698.00*** 13274.64*** 9828.35***   

   (2171.34) (2150.81) (1760.54) (2553.70) (1833.94)  

Suburban    16551.85*** 16590.70*** 12973.53*** 15896.37*** 12925.94***   

   (946.30) (942.04) (1002.83) (1028.84) (1028.65)  

Principal effectiveness (teacher rated)    608.88 572.32 551.62 896.02 343.91 -193.59 
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   (484.71) (485.07) (471.72) (517.95) (485.32) (635.97) 

Weekly hours worked     95.04*** 102.41*** 93.32*** 96.72*** 8.33 

     (25.02) (24.95) (27.52) (25.76) (44.42) 

Principal union agreement      13882.51***  14222.09***  

      (1671.78)  (1728.67)  

Principal salary schedule       2435.69** -179.65  

       (909.11) (843.11)  

Constant 95848.08

*** 87629.04*** 79510.88*** 75950.93*** 70824.97*** 66342.90*** 71482.32*** 67799.28*** 85256.27***  
(710.89) (1185.76) (1585.67) (1872.33) (2495.64) (2524.19) (2936.81) (2776.61) (4166.00) 

N 7220 7220 7220 6590 6590 5900 5430 5430 5430 

District fixed effects N N N N N N N N Y 

Notes. Coefficients are presented with standard errors in parentheses. All models include year fixed effects.  

*** p<.001, ** p<.01, and * p<.05. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, “Schools and Staffing Survey,” 2012. 
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Appendix 

 

Appendix Table A1. Factor Loadings for Principal Effectiveness Factor, SASS 

 2000 2004 2008 2012 2016 

The school administration's behavior 

toward the staff is supportive and 

encouraging. 

0.75 0.75 0.75 0.75 0.75 

My principal enforces school rules 

for student conduct and backs me 

up when I need it. 

0.71 0.73 0.75 0.76 0.77 

The principal knows what kind of 

school he/she wants and has 

communicated it to the staff. 

0.73 0.75 0.75 0.76 0.76 

In this school, staff members are 

recognized for a job well done. 

0.69 0.69 0.69 0.71 0.73 

Eigenvalue 2.08 2.13 2.14 2.22 2.28 

Cronbach’s α 0.83 0.83 0.84 0.85 0.85 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Schools and 

Staffing Survey, 2000-12, and National Teacher and Principal Survey, 2016. 
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Appendix Table A2. Estimated wage gaps for first-year Missouri principals 
  (1) (2) (3) (4) (5) 

Female -515.78 -2666.66*** -1987.57*** -1768.46*** -1552.69***  
(686.87) (621.65) (400.75) (368.91) (490.86) 

Black  13779.67*** 42.61 -873.10 -657.05  

 (1790.27) (827.53) (634.96) (1162.59) 

Hispanic  12838.16*** 3622.77 2370.13 1681.42  

 (2340.54) (2949.23) (2443.22) (4825.99) 

Education Specialist 

degree 

 3409.51*** 1735.99*** 2340.12*** 2037.10** 

 (1113.17) (646.09) (526.05) (850.87) 

Doctoral degree  19743.54*** 8903.44*** 6481.74*** 6513.48***  

 (1427.85) (1005.64) (957.79) (1601.26) 

Years of experience  495.33*** 329.22*** 281.84*** 271.53***  

 (58.32) (36.90) (39.29) (47.01) 

School total enrollment   16.91*** 6.86*** 3.45  

  (1.76) (1.01) (4.32) 

School proportion Black 

students  
  16401.68*** 2015.04 -5616.41 

  (2584.25) (2025.37) (8626.18) 

School proportion 

Hispanic students  
  13926.49*** -4572.21 -3146.12 

  (4625.32) (3471.02) (11005.37) 

School proportion of 

students qualifying for 

FRPL 

  -13571.52*** -3725.99* 364.55 

  (2366.79) (1913.43) (2225.47) 

Average math 

achievement 
  361.10 287.88 315.70 

  (426.24) (288.13) (549.82) 

Average reading 

achievement 
  256.45 -540.56 -548.22 

  (431.06) (382.25) (486.31) 

Middle school   3941.75*** 3934.60***   

  (610.38) (584.18)  
High school   -129.25 5587.69***   

  (738.02) (559.37)  
Other school   -1916.31* 2200.08*   

  (1115.20) (1232.86)  
Suburban   9417.25*** 748.30   

  (1906.05) (2372.79)  
Town/Rural   -8803.04*** -1399.76   

  (1949.53) (2090.48)  
Constant 74651.62*** 65613.77*** 67051.86*** 67360.73*** 70140.79***  

(1506.85) (1445.86) (2265.46) (2263.61) (2655.46) 

Observations 4854 4848 3881 3881 3881 

School fixed effects N N N N Y 

District fixed effects N N N Y N 

Notes. Coefficients are presented with standard errors in parentheses. All models include year 

fixed effects.  

*** p<.001, ** p<.01, and * p<.05. 
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Appendix Table A3. Estimated wage gaps for Missouri principals with Education Specialist 

and/or Doctoral degrees  
(1) (2) (3) (4) (5) 

Female -3381.16*** -4420.21*** -2257.90*** -1998.54*** -1832.36***  
(934.90) (813.58) (476.05) (307.30) (450.88) 

Black 
 

12795.84*** -569.07 -7.70 743.26   
(2698.52) (1440.88) (843.16) (1804.37) 

Hispanic 
 

17278.04*** 1829.33 -1223.02 -3766.22**   
(2879.42) (3344.48) (1847.82) (1628.37) 

Principal experience 
 

1254.96*** 1862.51*** 1928.39*** 1892.76***   
(230.22) (160.47) (122.35) (136.98) 

Years of experience 
 

481.28*** 282.28*** 308.66*** 301.07***   
(67.98) (39.84) (27.84) (36.76) 

School total enrollment 
  

17.48*** 9.00*** 7.20***    
(1.37) (0.85) (1.87) 

School proportion Black 

students  

  
26304.26*** 5512.59*** 3670.75   

(3793.20) (1776.21) (7227.74) 

School proportion 

Hispanic students  

  
25393.31*** 5214.05 5805.14   

(6067.02) (3218.80) (10662.61) 

School proportion FRPL 

students  

  
-19139.71*** -397.23 -365.85   

(3449.55) (1331.88) (1804.66) 

Average math 

achievement 

  
630.73 109.81 404.81   

(490.40) (251.34) (252.72) 

Average reading 

achievement 

  
1693.46*** 732.96*** 606.57**   

(550.18) (282.24) (281.46) 

Middle school 
  

3131.53*** 4252.21*** 
 

   
(682.98) (617.40) 

 

High school 
  

-392.44 7315.26*** 
 

   
(852.94) (600.76) 

 

Other school 
  

-415.73 7091.23*** 
 

   
(1881.47) (1273.80) 

 

Suburban 
  

7572.13*** 140.16 
 

   
(2233.34) (1210.65) 

 

Town/Rural 
  

-10866.84*** -1442.29* 
 

   
(1772.91) (752.98) 

 

Constant 88396.29*** 72176.85*** 70733.73*** 66954.36*** 69511.45***  
(1401.87) (1588.49) (2348.99) (1714.35) (2584.93) 

Observations 14539 14538 11511 11511 11512 

District fixed effects N N N Y N 

School fixed effects N N N N Y 

Notes. Coefficients are presented with standard errors in parentheses. All models include year 

fixed effects.  

*** p<.001, ** p<.01, and * p<.05. 
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Appendix Table A4: Regression models of salary differences for Missouri teachers 
 Base Salary  Extra Duty Salary  Total Salary  

(1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

Female -205.43*** -46.72 -65.79  -1652.00*** -1653.52*** -1636.65***  -1977.01*** -1803.75*** -1798.23***  
(71.68) (54.04) (53.93)  (120.25) (118.56) (116.58)  (160.27) (151.81) (148.09) 

Black -483.74 -547.10** -482.23**  8.62 110.92*** 115.01***  -606.58 -610.07*** -516.84**  
(347.41) (234.58) (218.29)  (30.96) (21.47) (21.90)  (385.47) (234.37) (215.42) 

Hispanic 367.17 388.66** 318.46**  -169.57** -76.39 -134.83  49.91 190.91 64.83  
(265.66) (157.34) (152.70)  (85.22) (91.05) (81.88)  (238.32) (216.10) (174.29) 

Years of experience 733.49*** 741.33*** 740.09***  1.93* 2.31** 1.90*  791.03*** 798.28*** 797.06***  
(29.29) (28.84) (28.96)  (1.16) (1.12) (1.13)  (27.48) (27.14) (27.22) 

Master’s degree 7020.43*** 6169.98*** 6140.04***  38.62** 16.82 24.31*  7347.92*** 6541.80*** 6519.49*** 

 (249.23) (218.82) (217.35)  (17.40) (15.61) (13.61)  (236.63) (205.86) (204.19) 

Ed Specialist degree 9661.69*** 9005.53*** 9014.63***  152.66** 57.99 46.43  10262.42*** 9488.79*** 9497.53***  
(744.05) (484.02) (504.82)  (65.93) (50.79) (50.10)  (597.26) (400.46) (422.28) 

Doctoral degree 13509.99*** 12132.88*** 12106.95***  -395.45*** -346.91*** -253.06**  13206.97*** 11947.47*** 11995.85***  
(873.16) (585.75) (589.17)  (130.99) (127.86) (121.03)  (854.00) (614.47) (604.05) 

Total school  3.71*** 0.27* 0.48  0.16** 0.12 -0.18*  3.39*** 0.10 -0.01 

enrollment (0.45) (0.16) (0.48)  (0.08) (0.09) (0.11)  (0.42) (0.17) (0.48) 

Proportion Black  13330.74*** -586.01 1894.39  -482.14*** -187.25 -760.88***  11393.24*** -306.84 2518.46* 

enrollment (1518.33) (663.43) (1443.37)  (121.63) (152.32) (191.73)  (1406.26) (611.53) (1421.02) 

Proportion Hispanic  14470.47*** 1229.57 3376.60  119.76 35.18 -291.26*  14115.90*** 2119.61** 5131.01** 

enrollment (1864.16) (1070.65) (2081.50)  (419.36) (226.91) (169.59)  (1951.72) (1077.31) (2505.62) 

Proportion FRPL  -8770.13*** -237.28 -232.73  -108.23 62.88 -31.22  -7687.91*** -313.12 -303.21 

enrollment (1507.89) (339.79) (420.37)  (107.68) (94.02) (84.77)  (1348.46) (424.70) (419.52) 

Average math  319.14** 95.09 106.26  57.98** 44.76* -19.94  373.88** 134.77 76.00 

achievement (157.22) (74.00) (80.35)  (28.25) (26.38) (12.84)  (150.29) (89.08) (94.42) 

Average reading  577.09** 199.52*** 215.58***  12.55 -1.10 -9.75  584.91** 232.73*** 248.10*** 

achievement (253.43) (46.44) (62.63)  (19.76) (14.91) (14.04)  (240.22) (57.39) (75.04) 

Middle school -240.53 65.99   489.91*** 458.21***   310.27* 516.13***   
(181.93) (80.74)   (32.71) (34.77)   (162.74) (97.33)  

High school -3325.44*** 46.34   1161.55*** 1225.57***   -1571.67*** 1612.25***   
(330.88) (90.71)   (55.75) (57.02)   (298.75) (131.26)  

Other school -1913.01*** 745.31***   729.27*** 777.64***   -733.03 1703.08***   
(563.43) (261.01)   (165.64) (154.18)   (520.39) (207.89)  

Suburban  4225.36*** -1504.59   30.93 -44.40   4464.46*** -1909.83   
(877.42) (1295.64)   (87.23) (256.75)   (851.81) (1239.39)  

Town or rural -3798.22*** -1363.77   234.42*** 133.55   -3068.88*** -1944.61   
(758.60) (1267.13)   (75.10) (138.92)   (726.34) (1216.83)  

Constant 35258.60*** 36832.37*** 35200.03***  1609.12*** 1600.50*** 2305.45***  37143.60*** 39535.54*** 38028.12***  
(890.99) (1119.47) (656.57)  (134.73) (180.09) (141.42)  (893.20) (1104.13) (635.60) 

N 849,127 849,127 849,218  849,127 849,127 849,218  849,127 849,127 849,218 

School fixed effects N N Y  N N Y  N N Y 

District fixed effects N Y N  N Y N  N Y N 

Note. Coefficients are presented with standard errors in parentheses. All models include year fixed effects.  

*** p<.001, ** p<.01, and * p<.05.   
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Appendix Table A5: Regression models of salary differences for Missouri assistant principals 
 Base Salary  Extra Duty Salary  Total Salary  

(1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

Female -457.93 -834.39*** -719.65**  -198.80*** -152.79*** -109.61**  -811.15*** -1085.52*** -893.95***  
(326.06) (263.66) (296.73)  (55.84) (52.58) (42.37)  (304.03) (244.50) (273.34) 

Black 460.99 234.06 -40.21  -167.45* -36.93 25.87  186.56 190.41 35.97  
(762.82) (508.11) (564.46)  (99.84) (62.99) (47.78)  (771.63) (523.06) (573.18) 

Hispanic -1213.93 -676.71 -2852.05  -531.39** -238.55* -84.12*  -2269.75 -1231.98 -2939.95  
(1597.25) (1241.05) (1898.24)  (207.48) (142.32) (47.75)  (1517.83) (1036.84) (1895.72) 

Master’s degree 3764.75*** 2383.32*** 2117.46***  -20.16 -9.84 -28.75  3957.53*** 2469.37*** 2102.00*** 

 (631.34) (594.20) (470.44)  (115.00) (101.91) (96.51)  (596.57) (545.04) (463.56) 

Ed Specialist degree 4265.83*** 4436.37*** 3584.99***  -71.80 -130.28 -100.61  4238.80*** 4023.40*** 3350.98***  
(1163.65) (909.94) (704.51)  (171.02) (151.40) (124.72)  (1108.84) (821.00) (694.14) 

Doctoral degree 10402.40*** 7272.30*** 6074.77***  115.90 148.75 111.46  10476.84*** 7329.38*** 6101.54***  
(1009.68) (951.69) (906.34)  (218.01) (180.13) (174.86)  (973.59) (879.14) (871.98) 

Total years of 

experience 

266.17*** 309.19*** 314.78***  5.23 6.21* 3.39  273.45*** 318.89*** 320.62*** 

(26.83) (25.93) (30.05)  (3.79) (3.65) (3.44)  (24.98) (24.54) (29.07) 

1 year of AP 

experience 

3148.03*** 2720.77*** 2583.09***  -107.17** -72.25* -64.84*  3060.11*** 2665.49*** 2547.48*** 

(361.46) (338.68) (335.96)  (44.80) (38.69) (38.60)  (344.51) (323.82) (321.85) 

2-3 years of AP 

experience 

6071.05*** 5431.31*** 5106.37***  -104.09* -53.22 -13.70  5935.87*** 5335.26*** 5124.07*** 

(566.69) (524.11) (486.66)  (58.16) (50.81) (53.89)  (529.78) (490.48) (464.04) 

4-5 years of AP 

experience 

8957.81*** 8000.95*** 7629.63***  -197.60*** -124.63** -54.14  8798.61*** 7920.88*** 7658.00*** 

(799.34) (692.80) (666.36)  (68.97) (61.89) (62.70)  (752.07) (644.63) (634.54) 

6-7 years of AP 

experience 

11833.01*** 10466.24*** 9844.34***  -208.53*** -143.72** -67.59  11651.57*** 10407.25*** 9908.29*** 

(915.61) (752.97) (739.09)  (67.11) (66.36) (67.05)  (877.47) (721.90) (726.54) 

8 or more years of 

AP experience 

15384.63*** 13912.76*** 13196.90***  -230.70*** -166.75* -58.09  15111.78*** 13799.59*** 13276.85*** 

(816.30) (870.53) (942.68)  (85.16) (94.34) (91.27)  (792.65) (838.45) (919.78) 

Total school  9.84*** 4.17*** 4.41***  -0.59*** -0.30*** 0.06  9.15*** 3.56*** 3.66*** 

enrollment (1.10) (0.80) (1.41)  (0.13) (0.11) (0.15)  (1.03) (0.75) (1.29) 

Proportion Black  13909.44*** 1417.30 -4521.23  -844.53** 252.32 639.59  13947.32*** 2405.38 -603.21 

enrollment (2974.64) (2313.19) (4862.30)  (360.03) (280.53) (725.85)  (3137.08) (2300.20) (4249.26) 

Proportion Hispanic  17987.59*** -35.73 -5004.95  -1244.35* 349.09 1035.36  17873.24*** 1312.96 -2424.31 

enrollment (4257.82) (2540.19) (4788.86)  (724.23) (476.93) (1142.92)  (4770.99) (2567.06) (4822.97) 

Proportion FRPL  -14273.01*** 180.15 -2181.09  88.61 -299.00* 111.31  -14884.07*** -367.45 -2288.95 

enrollment (4438.49) (1864.55) (2047.26)  (369.64) (166.11) (209.79)  (4229.79) (1876.10) (2060.59) 

Average math  10.49 -180.89 -112.96  -42.75 -6.02 14.52  142.43 -46.85 -66.40 

achievement (435.98) (329.78) (286.60)  (50.69) (32.52) (42.69)  (423.57) (316.08) (292.95) 

Average reading  197.52 8.65 120.52  57.25 28.18 -20.86  191.30 -44.46 90.43 

achievement (511.95) (355.68) (278.86)  (49.00) (34.69) (38.74)  (498.65) (345.61) (272.53) 

Middle school 2008.87** 3308.51***   -22.07 -74.59   1797.33** 3047.64***   
(910.33) (636.82)   (177.38) (126.72)   (763.37) (541.67)  

High school -1585.88 5400.99***   358.97 5.08   -1452.41 5385.30***   
(1716.27) (901.20)   (238.54) (175.24)   (1530.63) (802.41)  

Other school -1477.57 5354.77***   -285.44 -507.49   -2237.01 4437.39***   
(2213.03) (1645.52)   (322.93) (468.53)   (1921.32) (881.06)  

Suburban  9259.12*** -1562.03   -702.40 381.64*   8155.16*** -808.46   
(1851.03) (1726.64)   (432.74) (214.02)   (1847.15) (1560.85)  



 

59 

 

Town or rural -1440.66 -2235.60   -437.94 451.03***   -1473.89 -1721.79   
(1800.94) (1596.71)   (454.79) (121.95)   (1788.07) (1442.71)  

Constant 54534.46*** 61298.37*** 64941.19***  1671.99*** 566.17* 343.88  56818.88*** 62355.57*** 65721.98***  
(2887.91) (1916.01) (2070.44)  (581.40) (331.31) (377.85)  (2496.10) (1675.33) (2086.35) 

N 13,198 13,198 13,199  13,198 13,198 13,199  13,198 13,198 13,199 

School fixed effects N N Y  N N Y  N N Y 

District fixed effects N Y N  N Y N  N Y N 

Note. Coefficients are presented with standard errors in parentheses. All models include year fixed effects.  

*** p<.001, ** p<.01, and * p<.05. 


