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Abstract 

Staff turnover is an issue faced by public school districts throughout the nation, especially 
those districts and schools serving the poorest and the lowest performing students. Staff turnover 
at any level of the education hierarchy can threaten continuity for school and district staff. In the 
United States 15 percent of superintendents, 23 percent of principals, and 16 percent of teachers 
do not return to their placements from one school year to the next. This dissertation is comprised 
of three essays each of which explores a different perspective on public school district staff 
turnover. The first essay uses quantitative models, which include both principal and school fixed 
effects to show that teacher ratings of the school environment, known to be associated with 
teacher mobility decisions, depend on the principal, independent of other school and district 
contextual factors. The second essay, using administrative records data creates a panel data set of 
the employment history of high school principals in North Carolina and Ohio to show that their 
past job experience predicts their subsequent turnover risk. The third essay combines data from 
26 interviews of district superintendents, central office staff, and principals with 18 years of 
public school employment history data from Ohio. Using mixed methods, it provides insights on 
how superintendent turnover impacts district principals and staff at the district’s central office. 
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Summary 

Staff turnover is an issue faced by public school districts throughout the nation, especially 
those districts and schools serving the poorest and the lowest performing students. Staff turnover 
at any level of the education hierarchy can threaten continuity for school and district staff. In the 
United States 15 percent of superintendents, 23 percent of principals, and 16 percent of teachers 
do not return to their placements from one school year to the next. This dissertation uses 
qualitative and quantitative methods to explore three perspectives on school district staff 
turnover: (1) how the principal influences teachers’ perceptions of the school work environment 
which have been shown to be related to teacher retention decisions, (2) whether in high schools, 
which are known to be harder to staff, a principal’s previous career experience predicts how long 
she will remain in her position and, (3) the relationship between district instability (i.e., frequent 
superintendent turnover) and subsequent turnover in central office and principal staff. Each 
addresses human resources issues faced by school districts throughout the nation, especially 
those serving the poorest and/or lowest performing students. They touch on the staff hierarchy 
within school districts: how superintendents at the top of the hierarchy affect principals who 
affect teachers. 

Research has shown that teacher mobility decisions are related to how they perceive their 
working environment. It is unclear from this research, however, what policy levers can be 
employed to improve the working conditions at a school. Using four years of panel data 
constructed from the bi-annual North Carolina Teacher Working Condition Survey, the first 
essay in this dissertation provides evidence that principals can play an important role by 
influencing their teaching staff’s perception of the school environment. The aspects of the school 
environment this essay considers are: teachers’ ability to focus on teaching, whether the physical 
environment is well maintained and conducive to teaching, teacher empowerment/school 
leadership, and teacher professional development. Using models, which include both principal 
and school fixed effects, teacher ratings of the school environment are found to depend on which 
principal is leading the school, independent of other school and district contextual factors. These 
findings are important for policy makers as they suggest that districts struggling with teacher 
turnover should assess climate and use that information to advise and support principals. As 
principal fixed effects across school environment measures are highly correlated, the findings 
also suggest that policies targeting general principal leadership skills may be more useful than 
those targeting training on one of the measured dimensions of the school environment. 

Using panels of public school employment history data linked with school and district 
demographic data from North Carolina and Ohio, the second essay in this dissertation provides 
evidence that high school principals’ prior public school position predicts their subsequent 
turnover risk. Employing duration analyses and taking into account the potential for principals 
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with different prior experiences to sort into different schools, evidence from both states suggests 
that high school principals coming from a principalship outside the district are on average more 
likely to leave than those coming from an assistant principalship within the same school. In Ohio 
high school principals coming from a principalship within the same district, from a teaching 
position outside the district, or from outside the Ohio public school system are also on average 
more likely to leave the high school than those coming into the position from an assistant 
principalship within the same school. In North Carolina those coming into a high school 
principalship from a middle school principalship are on average less likely to leave the high 
school than those coming into the position from a different high school principalship. Findings 
suggest that, for districts struggling to retain high school principals, collecting and analyzing data 
on high school principal background characteristics is a worthwhile investment. 

The final essay of this dissertation employs a mixed methods approach combining data from 
26 interviews of district personnel with 18 years of public school employment history data from 
Ohio to provide insights on how superintendent turnover impacts district principals and staff at 
the district’s central office. Findings suggest that staff perceptions of superintendent turnover can 
be positive or negative, depending on the superintendent who leaves, the new superintendent, 
and the prevailing district context. In contrast, when superintendent turnover occurs frequently, it 
is always described as negative. The quantitative analysis reveals that the more superintendents 
hired by the district during the tenure of a principal or member of the district’s central office 
staff, the more likely the principal or staff member is to leave his or her position. In addition, 
regardless of the frequency of superintendent turnover, a higher percentage of principal and 
central office staff leave a district following a superintendent turnover compared with districts 
that retain their superintendent. The association with turnover of principal staff appears to be 
more immediate on average while the association with turnover on central office staff appears to 
happen a bit farther into a new superintendent’s tenure. Supplementing this finding, all 
interviewed superintendents made changes to the district central office either by cutting 
positions, reassigning jobs, changing the lines of reporting, or changing the structure of the 
central office. Five of the six superintendent interviewees also made direct changes to district 
principals. The quantitative results indicate that superintendents hired from within the district are 
on average less likely to leave. The qualitative results suggest that this may be because 
superintendent turnover is more positively perceived by staff in districts that hire internally and 
that superintendents experience an easier transition because they are familiar with the workings 
of the district. Findings suggest that school boards should be aware that replacing a 
superintendent is more than just replacing a superintendent. It can have implications for district 
staff. 
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1. Introduction 

Public education involves the interaction of individuals from the state level, to the district 
level, to the school building level. Figure 1.1, adapted from Louis et al. (2010a), demonstrates 
how state and district leadership, school leadership, and teachers connect with one another to 
ultimately influence student learning outcomes. Staff turnover at any level of the education 
hierarchy can threaten continuity for school and district staff. Turnover in public school districts 
is not insignificant. Overall, approximately 15 percent of the superintendent workforce leaves 
their district annually, while 23 percent of the principal workforce and 16 of the teacher 
workforce leave their schools annually (Borja, 2006; Goldring, Taie and Riddles, 2014; Goldring 
and Taie, 2014). Although turnover does not always have negative impacts (e.g., replacing an 
individual who is a poor fit could be beneficial), high levels of turnover are harmful for districts, 
schools, and students.  

Figure 1.1 
Hypothesized influences on student learning 

 

Source: Adapted from (Louis et al., 2010a). 

Superintendent turnover can lead to policy upheaval, change apathy from district staff, and a 
feeling of stress and apprehension throughout the district (Alsbury, 2008; Ray and Marshall, 
2005; Metzger, 1997). Both teacher and principal turnover are associated with lower student 
achievement outcomes (Beteille, Kalogrides and Loeb, 2011; Clotfelter et al., 2007; Fuller, 
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Baker and Young, 2007; Ronfeldt, Loeb and Wyckoff, 2013; Ronfeldt et al., 2011; Young and 
Fuller, 2009). In particular, there is evidence that new teachers and principals are less effective 
than their more experienced counterparts (Clark, Martorell and Rockoff, 2009; Rivkin, Hanushek 
and Kain, 2005). In addition, principal and teacher turnover are not independent. Teachers are 
more likely to leave their schools in years when the school has a new principal (Béteille, 
Kalogrides and Loeb, 2012). 

The negative impacts of principal and teacher turnover disproportionately impact certain 
types of schools and students. The principal and teacher turnover literature has consistently 
found that teachers and principals are more likely to leave schools with higher proportions of 
minority, low income, or low achieving students (Baker, Punswick and Belt, 2010; Béteille, 
Kalogrides and Loeb, 2012; Branch, Hanushek and Rivkin, 2012; Clotfelter et al., 2007; Cullen 
and Mazzeo, 2007; DeAngelis and White, 2011; Fuller, Young and Orr, 2007; Gates et al., 2006; 
Horng, Kalogrides and Loeb, 2009; Papa, Lankford and Wyckoff, 2002; Partlow, 2007; Ringel et 
al., 2004; Young and Fuller, 2009; Borman and Dowling, 2008; Hanushek, Kain and Rivkin, 
2004; Scafidi, Sjoquist and Stinebrickner, 2007). Principal and teaching jobs at schools with 
higher proportions of minority, low-income, or low-achieving students tend to attract less 
competitive applicants and these positions are more likely to be filled by principals and teachers 
with less experience (Hanushek, Kain and Rivkin, 2004; Loeb, Kalogrides and Horng, 2010).  

It is costly to replace superintendents, principals, and teachers. Superintendent turnover can 
result in costly contract buyouts. A journalist reported these buyouts for superintendents in 
Pennsylvania ranged from $120,000 to $500,000 (Parrish, 2013). A recent report by the School 
Leaders Network estimates that the typical cost of onboarding a new principal is $75,000. This 
figure includes initial training costs, hiring costs, and the cost of mentoring and professional 
development once the principal is in place (Churn: The High Cost of Principal Turnover, 2014). 
Estimates of the cost of replacing an individual teacher range from $4,400 to $17,900 (Carroll, 
2007). Additionally, Haynes (2014) reports that state expenditures on public school teacher 
turnover range from $1.0 to $2.2 billion annually.  

In the chapters that follow, this dissertation uses both qualitative and quantitative methods to 
explore three aspects of district staff turnover. Building on findings from prior studies that 
teachers’ perceptions of their working conditions are associated with their leaving decisions, 
Chapter Two assesses whether or not school principals, versus other factors like school staff or 
the degree of parental involvement in the school, influence these perceptions. A panel dataset 
constructed from the bi-annual North Carolina Teacher Working Conditions Survey along with 
public school principal placement data and school and district demographic data is used to 
answer the following questions: (1) To what extent do principals affect their teachers’ 
perceptions of various dimensions of working conditions, and (2) do principals who make 
positive impacts in one area perform well across the board? 

Using panels of public school district employment history data and school and district 
demographic data from North Carolina and Ohio, Chapter Three explores the relationship 
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between the prior experience of high school principals and their subsequent attrition, taking into 
account the potential for principals with different prior experiences to sort into different schools. 
Four research questions are addressed in this chapter: (1) how often do high school principals 
turnover on average and how does that principal turnover vary over time, by district and school 
characteristics, (2) what positions did principals hold immediately prior to becoming principal at 
a high school and how does this vary over time and by district and school characteristics, (3) do 
new high school principals’ prior positions predict their tenure and does this differ as a function 
of their current school and district characteristics, and (4) when high school principals leave their 
current positions to move into other public school district positions, do they tend to move to 
more desirable principal or district leadership positions? 

Chapter Four employs a mixed methods approach combining data from 26 interviews with 
public school district staff and 18 years of public school district employment history data in Ohio 
to explore turnover in superintendents as it relates to two lower levels of staff: central office staff 
and principals. Quantitative analysis explores the association between superintendent turnover 
and changes to the employment of district central office staff and principals. Qualitative analysis 
illustrates and provides examples of how superintendent turnover affects superintendents, central 
office staff, and school principals. It also provides insight on trends discovered in the quantitative 
analysis. Three research questions are addressed in this chapter: (1) what is the incidence of 
superintendent turnover in Ohio and does it vary over time or by superintendent or district 
characteristics, (2) how does superintendent turnover relate to subsequent turnover among central 
office staff and among school principals, and (3) how do superintendents, central office staff, and 
principals describe superintendent turnovers and the effects of turnover on a school district? 

The issues discussed in this dissertation are important as they address human resources 
concerns faced by school districts throughout the nation, especially those serving the poorest 
and/or lowest performing students. Chapters two through four end with a summary and 
conclusion section which includes a discussion of study limitations and possible next steps for 
future analyses. Chapter Five brings together the key findings from the preceding three chapters 
and discusses the applications to school districts more broadly. Findings from this dissertation 
are relevant to districts as they seek to increase stability among their staff, and to retain effective 
superintendents, principals, and teachers. 
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2. How much do school principals matter when it comes to 
teacher working conditions? 

In the current era of accountability in public elementary and secondary education, educators 
are increasingly evaluated on their ability to raise student achievement levels. More and more 
States are including student achievement measures as an optional or required component not 
only of teacher evaluations, but also of principal evaluations. Measuring the impact of principals 
on student achievement measures, however, is not straight forward. Teachers directly influence 
student achievement in the classroom and have been shown to be the most important factor in 
improving student achievement outcomes (Louis et al., 2010b). Principals have a less direct 
influence on student achievement. One way that principals do indirectly impact student 
achievement is through the management of and influence on their teaching force.  

To be an effective leader, a principal must set common goals and a shared vision for her 
school; work to ensure that she has buy-in from school staff and the school community, and staff 
her school’s classrooms with high-quality teachers (Louis et al., 2010b). But, if a school is 
experiencing substantial amounts of teacher turnover, obtaining and retaining high quality 
teachers in the classroom is an extra challenge. Efforts to maintain a stable school culture where 
all members are unified and working toward the same goals are disrupted by teacher turnover. In 
addition to impacting the ability to maintain a stable workplace, high rates of teacher turnover 
negatively impact student achievement outcomes (see for example: Ronfeldt et al., 2011). 

Researchers and policy makers have looked at school working conditions as a way to 
increase teacher retention (see for example: Boyd et al., 2011; Clotfelter et al., 2007; Hirsch, 
2005; Hirsch et al., 2007; Johnson, Kraft and Papay, 2012; Knapp et al., 2005; Ladd, 2011; Loeb, 
Darling-Hammond and Luczak, 2005). One recent study by Johnson, Kraft, and Papay (2012) 
provides evidence that the relationship between teacher satisfaction and the decision to leave a 
school is mostly explained by teachers’ satisfaction with their working conditions. They also find 
that in schools with more positively perceived working conditions, teachers were less likely to 
want to transfer to a different school. Working conditions with the strongest relationships were 
measures of collegial relationships, school leadership, and school culture. 

The teacher turnover literature has consistently found that teachers are more likely to leave 
schools that have higher percentages of minority and low-income students (see for example: 
Borman and Dowling, 2008; Hanushek, Kain and Rivkin, 2004; Scafidi, Sjoquist and 
Stinebrickner, 2007). Johnson, Kraft, and Papay (2012) also see strong negative relationships 
between teacher satisfaction and these demographic variables, however, in regressions which 
also included a measure of overall perceived working conditions there was a significant decrease 
in the magnitude of the relationships between student race and income and teacher satisfaction. 
A similar result was found for teacher leaving decisions.  
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Papers by Ladd (2011) and Boyd et al. (2011) provide similar results. Ladd (2011) finds that 
measures of leadership, expanded teacher roles, and teacher time use are negatively and 
significantly associated with teacher stated leaving decisions. Additionally, the inclusion of 
working conditions variables lessens the magnitude of the positive coefficient on percentage of 
Black students. Boyd, et al. (2011) find that measures of teacher influence, administrative 
support, facilities, staff relations, and students are significantly and negatively associated with 
teacher leaving decisions. Including working conditions in the models resulted in a decrease in 
the magnitude of the coefficients on percentage Black and percentage Hispanic students. They 
even became statistically insignificant in some cases. 

This research is promising and suggests that improving school working conditions is 
associated with reductions in teacher turnover. But it is not clear from this research what policy 
levers can improve the working conditions at a school. School principals could play an important 
role if they are able to influence the way that teachers view their working conditions. This 
research does not address to what extent principals themselves, versus other factors like school 
staff or the degree of parental involvement in the school, generate these collaborative, cohesive 
working environments. In other words, it does not address how important a school principal may 
be when it comes to a teacher’s perception of her working conditions.  

 This study provides suggestive evidence, based on teacher perceptions, that principals do 
affect working conditions that have been shown to impact a teacher’s decision to remain at her 
school and that some school principals are able to make more positive impacts than others. The 
study explores the following research questions: 

1. To what extent do principals affect their teachers’ perception of various dimensions of 
working conditions?  

2. Do principals who make positive impacts in one area perform well across the board? 

These research questions are examined using panel data constructed from the bi-annual North 
Carolina Teacher Working Conditions Survey, which is linked to principal placement data. 
Models using principal fixed effects estimate principal impacts on four school environment 
measures: teachers’ ability to focus on teaching (teacher time use), the physical environment is 
well maintained and conducive to teaching (physical environment), teacher empowerment/school 
leadership, and teacher professional development. In using principal fixed effects in combination 
with school fixed effects, teachers’ survey responses from within the same network of schools 
are compared for those schools that experienced a change in principal at any point over the years 
of the study (school years 2005-2006 through 2011-2012). The benefit of this design choice is 
that it allows for the estimation of principal effects beyond school effects. It may be, for 
example, that there is a highly involved and influential community of parents who greatly 
influence the teachers’ overall happiness with their school environment. Not including school 
fixed effects would attribute this factor to the principal and would overestimate the principal’s 
influence over perceptions of school working conditions. The limitation of this research design is 
that it narrows, somewhat, the generalizability of the findings to schools exposed to mobile 
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principals over the seven year period. However, three quarters of North Carolina public schools 
meet this condition (74 percent) so this lessens the concern about generalizability.  

The inclusion of principal fixed effects captures the average differences across principal 
characteristics (e.g., underlying ability, education, gender, and race) that may impact teachers’ 
perceptions of the given aspect of the school environment. Three separate regressions are 
estimated to predict teachers’ perceptions of each of the four measured aspects of the school 
environment. Findings from the preferred models where both principal and school fixed effects 
are included are that after ranking the estimated principal fixed effects from lowest to highest, 
moving from the 50th percentile of the principal fixed effects (an “average” principal) to the 75th 
percentile of the principal fixed effects (a “good” principal) increases teacher perceptions of 
school environment factors in a range of 0.42 to 0.50 standard deviations. Correlations of the 
estimated principal fixed effects across the four measures of the school environment are all 
positive and significant. The correlation coefficients range from a low of 0.49 to a high of 0.68. 
This provides some evidence that “good” principals are generally “good” in all aspects of the 
school environment as measured by the teacher surveys. 

Data 

Data for this study are from the state of North Carolina for school years 2005-2006 through 
2011-2012. Table 2.1 provides descriptive statistics from the National Center for Education 
Statistic’s Common Core of Data (CCD) about public schools in North Carolina over the study 
period. During this time period, North Carolina was experiencing student population growth and, 
for the most part, growth in the number of schools and school personnel. The state also has a 
range of district geographic settings. Although 85 of the 100 counties in North Carolina are 
considered rural with 80 at a population of 250 or less per square mile, the state also has several 
very large school districts (N.C. Rural Economic Development Center, 2012). As of 2013 North 
Carolina was home to five of the nation’s 100 largest school districts: Wake County Schools, 
Charlotte Mecklenburg Schools, Guilford County Schools, Forsyth County Schools, and 
Cumberland County Schools (American School & University, 2014).  
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Table 2.1 
Key statistics from the CCD for public schools in North Carolina 

 
School year 

2005-2006 2007-2008 2009-2010 2011-2012
Local school districts 115 116 115 115 

City (%) 7.0 8.6 10.4 8.7 
Suburb (%) 12.2 7.8 6.1 5.2 
Town (%) 15.7 16.4 19.1 13.0 
Rural (%) 65.2 67.2 64.3 73.0 

Public schools 2,245 2,417 2,466 2,476 
Total students 1,388,216 1,425,076 1,444,409 1,462,172 
School administrators 4,946 4,852 4,969 5,023 
Full time equivalent public school teachers 95,295 98,580 96,041 94,397 
Average district expenditures per pupil $8,874 $9,920 $10,641 -- 
Average district expenditures per pupil (2012 dollars)a $10,219 $10,762 $11,157  -- 
Source: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, "Local 
Education Agency (School District) Universe Survey”; "Public Elementary/Secondary School Universe Survey.” 
Note: Analysis is limited to regular public school districts. 

a Adjusted to 2012 dollars using the Consumer Price Index http://www.bls.gov/cpi/ 

To address the question of how comparable North Carolina is to the rest of the United States, 
Table 2.2 provides a comparison of the North Carolina public school population to the average of 
the United States public school population as a whole for school year 2011-2012. North Carolina 
has a higher proportion of Black students, a lower proportion of Hispanic students, and a higher 
proportion of students who qualify for a free or reduced price eligible meal (FRPL). North 
Carolina also has a larger educational system than the US average with more students, schools, 
faculty, and staff. Other demographics such as the percentage of English language learners 
(ELL) are similar to the United States public school population average. 

Table 2.2 
Comparison of the North Carolina public school population to the US public school population 
average 

North Carolina US public school population average
Total number of schools  2,476 1,856 
Total students  1,462,172 940,704 

American Indian/Alaskan Native (%) 2 1 
Asian/Pacific Islander (%) 3 5 
Black (%) 26 15 
Hispanic (%) 14 24 
White (%)  52 52 
Two or more races (%) 4 3 
FRPL (%) 53 45 
ELL (%) 7 9 

Total teachers  94,397 58,354 
Total staff  183,768 112,654 
Pupil/teacher ratio  15.5 16.1 
Source: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, "Local 
Education Agency (School District) Universe Survey”; "Public Elementary/Secondary School Universe Survey.” 
Note: Analysis is limited to regular public school districts. US public school population average is weighted by student 
population size. 

 

http://www.bls.gov/cpi/
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Data on the school environment measures come from the bi-annual North Carolina Teacher 
Working Conditions Survey provided by the North Carolina Education Research Data Center 
(NCERDC). Motivated in part by a high teacher turnover rate in North Carolina, the North 
Carolina Professional Teaching Standards Commission developed the survey through a literature 
review of the relationship between working conditions and teacher satisfaction and mobility and 
through focus groups of more than 500 teachers (Hirsch, 2005; Moir, 2009). The survey is sent 
to all licensed educators (principals, assistant principals, teachers, and other educators) in the 
state. It was piloted in 2001 by the North Carolina Professional Teaching Standards Commission 
and was administered for the first time statewide in the spring of school year 2001-2002. In 2005 
the survey was included as a permanent component of North Carolina’s continuation budget 
(Maddock, 2009). Principals can use results from the survey to demonstrate their impact on their 
school during the principal evaluation process (North Carolina School Executive: Principal 
Evaluation Process, 2009). 

The survey has evolved over the years. The 2002 survey was in a paper and pencil format 
containing 39 items (Moir, 2009). Starting in 2004, the survey was administered online and was 
expanded from 39 to 80 questions. This second wave of the survey included demographic 
questions in addition to questions about working conditions (Hirsch, 2005). The working 
conditions items were divided into five sections: time, empowerment, professional development, 
leadership, and facilities and resources (North Carolina's Teacher Working Conditions 
Initiative). In 2006, a new section on support for novice teachers was added for respondents in 
their first three years of teaching. In 2008, a section regarding district support was added for 
principal respondents and, in 2010 sections on community support/involvement, managing 
student conduct and instructional practices and support were added (Moir, 2009; Halstead, 2012; 
North Carolina's Teacher Working Conditions Initiative).1  

Although this survey was first administered in 2002, the data used in this study are from the 
2006 through 2012 surveys. The 2012 survey was the most recent survey available from the 
NCERDC, and, although the 2002 and 2004 survey data were available, the 2002 survey 
instrument was too different from the later surveys to be comparable. Because of the low 
response rate in 2004 (38 percent overall, or 34,000 total respondents) the 2004 survey was also 
not used. The overall response rate for the 2006, 2008, 2010, and 2012 surveys was 66 percent 
(75,500 respondents), 87 percent (120,000 respondents), 89 percent (105,688 respondents), and 
86 percent (100,042 respondents) respectively (Hirsch et al., 2006; Press Release, 2008; North 
Carolina's Teacher Working Conditions Initiative, 2014b; North Carolina's Teacher Working 
Conditions Initiative, 2014a). 2 

                                                 
1 Although the survey items are divided into varying categories each year, an analysis from this study to determine 
the overall constructs measured by the survey resulted in four distinct factor scales. 
2 In addition to a low overall response rate in 2004, a large proportion of schools (approximately 40 percent) had 
teacher response rates of less than 20 percent (one fourth of which were zero percent response rates). 
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Some analyses have been undertaken to assess the validity and reliability of the survey, 
however they are fairly limited in nature. Researchers at the Center for Teaching Quality used 
the 2006 survey to measure the link between teacher working conditions and student 
achievement outcomes. These researchers correlated the percentage of students at a school at or 
above academic proficiency and the composite measures for each of the working conditions 
categories by school level. They found positive and significant results for all categories for at 
least one school level except for the professional development composite. Highly significant 
correlations ranged from 0.097 to 0.308 (Hirsch et al., 2007). Additionally, researchers at the 
New Teacher Center at the University of California Santa Cruz, used the 2008, 2010, and 2012 
surveys to assess internal consistency. They concluded that each survey was a reliable measure 
of teaching conditions at the responding schools with Cronbach’s alpha values above 0.80 for all 
categories of working conditions (Moir, 2009; Validity and Reliability of the 2012 North 
Carolina Teacher Working Conditions Survey, 2012; North Carolina's Teacher Working 
Conditions Initiative). 

Although principals, assistant principals, teachers, and other educators take the survey, this 
study uses responses from teachers only. Having high teacher response rates for each survey is 
important for this study on both the school level (i.e., having at least one teacher from each 
school rate the school environment) and the teacher level (i.e., having a representative sample of 
teachers complete the survey). Low teacher response rates within schools are a concern because 
schools with low teacher response rates might provide a biased response that is not representative 
of the majority of teachers at the school. Figure 2.1 provides the distribution of the teacher 
response rates for all schools where a principal could be identified. In 2006, about 2.6 percent of 
schools had a 0 percent teacher response rate and fewer than 7 percent of schools had teacher 
response rates of less than 20 percent. In 2008, about 1.5 percent of schools had a 0 percent 
teacher response rate with fewer than 2 percent of schools at teacher response rates less than 20 
percent. In 2010, about half a percent of schools had a 0 percent teacher response rate with fewer 
than 1 percent of schools at teacher response rates less than 20 percent. Finally, in 2012, about 
1.4 percent of schools had a 0 percent teacher response rate with fewer than 2 percent of schools 
at teacher response rates less than 20 percent.  
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Figure 2.1 
Distribution of schools by teacher response rate and survey year 

  

Note: Response rate is defined as the number of teacher survey respondents at a given school divided by the 
number of classroom teachers reported on the North Carolina School Report Card. This analysis is limited to schools 
that appear in the North Carolina School Report Card database. Instances of a greater than 100 percent response 
rate are reported as 100 percent response rates in the figure. Greater than 100 percent response rates exist in 5.6 
percent (N=134) of schools in 2006, 15 percent (N=378) of schools in 2008, 24 percent (N=609) of schools in 2010, 
and 24 percent (N=641) of schools in 2012. In these instances the number of respondents exceeding the number of 
classroom teachers ranged from one to 107. Excluding the four observations with differences greater than 20, the 
mean difference was 2.2 (standard deviation 1.6). As a robustness check, the analyses were run excluding these 
schools. This did not significantly alter the findings (see Appendix Table A.17 and Appendix Figure A.3 for details).  

Exploring potential bias from low response rates across survey years in more detail, Table 
2.3 compares average principal, school, and district characteristics from schools with teacher 
response rates of at least 20 percent to schools with 0 percent teacher response rates and to 
schools with 1 to 19 percent response rates. This information is provided for all survey years 
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combined. Although there are many significant differences, some of the differences are small in 
a practical sense. It does appear however, that schools with more American Indian students, 
more Hispanic students, fewer Black students, and schools in districts with more school 
administrators were more likely to have higher teacher response rates especially when comparing 
those schools with a 0 percent response rate to those schools with a response rate greater than 20 
percent. The analyses presented in this study include schools with any amount of survey 
respondents, however as a robustness check, the analyses were limited to schools with a teacher 
response rate of at least 20 percent. This did not significantly alter the findings (see Appendix 
Table A.16 and Appendix Figure A.2 for details).  

Table 2.3 
Differences in mean values of principal, school, and district characteristics for schools with 
differing teacher response rates 

Characteristic 
>=20% response rate 1-19% response rate 0% response rate

Observations Mean Observations Mean Observations Mean
Principal tenure: North Carolina 8,519 5.6 73 4.8* 23 6.0 
Principal tenure: school 8,519 3.8 73 3.2* 23 2.5* 
School: min grade 9,553 2.5 112 1.7* 120 1.2* 
School: max grade 9,553 7.3 112 7.5 120 8.5* 
School: pupil/teacher ratio 9,506 14.8 109 15.3 119 15.7 
School: magnet school (%) 9,553 5.1 112 8.0 120 2.5 
School: American Indian (%) 9,492 1.6 112 0.9* 119 0.9* 
School: Asian (%) 9,515 2.1 112 1.7 119 1.2* 
School: Hispanic (%) 9,537 10.7 112 9.9 119 4.6* 
School: Black (%) 9,537 30.6 112 36.8 119 46.0* 
School: White (%) 9,538 53.5 112 50.5 119 46.0 
School: FRPL (%) 8,641 53.5 81 57.3 57 54.7 
District: per pupil spending ($)a 9,338 8392.3 80 7586.5* 46 8358.7 
District: school administrators 9,514 115.7 107 145.9 112 46.7* 
District: rural (%) 9,589 53.2 113 45.1 144 39.6* 
District: suburb (%) 9,589 10.9 113 7.1 144 16.0 
District: town (%) 9,589 9.0 113 8.0 144 11.8 
District: city (%) 9,589 27.0 113 39.8* 144 32.6 
School year: 2005-2006 9,591 22.8 113 85.0* 145 42.1* 
School year: 2007-2008 9,591 25.2 113 6.2* 145 24.8 
School year: 2009-2010 9,591 26.2 113 4.4* 145 9.0* 
School year: 2011-2012 9,591 25.8 113 4.4* 145 24.1 
Note: There were 41 classroom teachers at the average school in North Carolina over the study period, therefore a 
20 percent response rate is approximately 8 teachers. Asterisks (*) in the “1-19% response rate” or the “0% response 
rate” column indicate a significant difference from the value in the “>=20% rate of response” column at the 0.05 level. 
Standard errors are adjusted to account for repeated observations of schools within the data (clustered sandwich 
estimator).  
a Not adjusted to real dollars. 

Principal placement data were provided by the NCERDC in the “Personnel Pay History file” 
for school years 1994-1995 to 2011-2012. This data provides a yearly snapshot of principal ID 
numbers and school placements. In accordance with Miller (2013), who used the same placement 
data, there were instances where more than one principal was listed in a given year at a given 
school. Over the 18 year time span, 11 percent of the school-by-year placements have more than 
one principal listed. Cases where more than two principals are listed at a given school in a given 
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year are dropped. Following the methods of Miller (2013), who used the same placement data, 
only instances where principal A is listed in the prior year, principals A and B are listed in the 
given year, and only principal B is listed in the following year are kept. To ensure that teacher 
ratings in a given school in a given year are assigned to only one principal, and because the 
survey is administered in the spring of the given school year, these school-year ratings are 
allocated to principal B in the year where two principals are listed. Using this rule generates a 
sample of 1,863 new principal placements or approximately 5 percent of the final sample across 
all available school years. This method eliminates 6 percent of the potential sample. 

Methods 

Construction of the school environment variables 

The surveys contain 34 items of interest asked in each survey year.3 A principal components 
factor analysis was implemented, followed by an orthogonal rotation of the factors separately for 
each survey year on these items at the individual teacher response level. The purpose was to 
determine if the items were measuring broader school environment constructs, and if these were 
consistent across survey years. The factor analysis resulted in four distinct measures of the 
school environment: teachers’ ability to focus on teaching (teacher time use), the physical 
environment is well maintained and conducive to teaching (physical environment), teacher 
empowerment/school leadership, and teacher professional development.4,5 The factors, their 
corresponding survey items, and the range of coefficient Alpha (i.e., the measure of internal 
consistency) across survey years are listed in Table 2.4. Each factor in each year has an Alpha 
value that is greater than 0.70, which is generally thought of as the minimum acceptable level of 
internal consistency (Nunnally, 1978).  

                                                 
3 There were some minor wording changes across the survey years. Detailed information can be found in Appendix 
Table A.1. Additionally, starting in 2010, item response options changed from (1) strongly disagree (2) somewhat 
disagree (3) neither disagree or agree (4) somewhat agree (5) strongly agree to (1) strongly disagree (2) disagree (3) 
agree (4) strongly agree. It is possible that the removal of the neutral option in the 2010 and 2012 surveys may 
influence teacher responses in a substantive way, but the effect is most likely minor. 
4 Ladd (2011) performs a factor analysis on the 2006 survey data to create her working conditions scales. The factor 
analyses in this study differ in that the items included differ somewhat (e.g., she includes items related to the role of 
teachers in various capacities which are not included in this study), she performs her analysis on one year of the 
survey data (this study uses four years of the survey data), and she performs her analysis separately by school level. 
Despite these differences the factor scales in each study are similar (her “leadership” scale is similar to the “teacher 
empowerment/ school leadership” scale, her “time factor” scale is similar to the “teacher time use” scale, her 
“facilities and resources” scale is similar to the “physical environment” scale and her “professional development” 
scale is similar to the “professional development” scale. 
5 Detailed information from the factor analysis can be found in Appendix Table A.2 through Appendix Table A.10. 
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Table 2.4 
Survey scales, corresponding items, and coefficient alpha values 

Scale Item
Teacher time use 
(Alpha=0.79 - 0.81) 
 

Teachers have reasonable class sizes, affording them time to meet the educational needs of 
all students 
Teachers have time available to collaborate with their colleagues 
Teachers are protected from duties that interfere with their essential role of educating 
students 
School leadership tries to minimize the amount of routine administrative paperwork required 
of teachers 
The non-instructional time provided for teachers in my school is sufficient 

Physical 
environment 
(Alpha=0.83 - 0.85) 
  

Teachers have sufficient access to appropriate instructional materials and resources 
Teachers have sufficient access to instructional technology, including computers, printers, 
software, and internet access 
Teachers have sufficient access to communications technology, including phones, faxes, 
email, and network drives 
Teachers have sufficient access to office equipment and supplies such as copy machines, 
paper, pens, etc. 
The reliability and speed of internet connections in this school are sufficient to support 
instructional practices 
Teachers have adequate professional space to work productively 
Teachers and staff work in a school environment that is clean and well maintained 
Teachers and staff work in a school environment that is safe 

Teacher 
empowerment/ 
school leadership 
(Alpha=0.95 - 0.96) 
  

Teachers are trusted to make sound professional decisions about instruction 
The faculty has an effective process for making group decisions and solving problems 
In this school we take steps to solve problems 
There is an atmosphere of trust and mutual respect within the school 
The school leadership consistently enforces rules for student conduct 
The school leadership support teachers' efforts to maintain discipline in the classroom 
The school leadership consistently supports teachers 
The school improvement team provides effective leadership at this school 
The faculty and staff have a shared vision 
Teachers are held to high professional standards for delivering instruction 
The procedures for teacher performance evaluations are consistent 
Teachers receive feedback that can help them improve teaching 
The school leadership makes a sustained effort to address teacher concerns about: facilities 
and resources 
The school leadership makes a sustained effort to address teacher concerns about: the use 
of time in my school 
The school leadership makes a sustained effort to address teacher concerns about: 
professional development 
The school leadership makes a sustained effort to address teacher concerns about: 
leadership issues 
The school leadership makes a sustained effort to address teacher concerns about: new 
teacher support 
Overall, my school is a good place to teach and learn 

Professional 
development 
(Alpha=0.75 - 0.80) 
  

Sufficient funds and resources are available to allow teachers to take advantage of 
professional development activities 
Adequate time is provided for professional development 
Teachers have sufficient training to fully utilize instructional technology 

Note: Possible responses to all items in 2006 and 2008 were: (1) strongly disagree (2) somewhat disagree (3) neither 
disagree or agree (4) somewhat agree (5) strongly agree, possible responses to all items in 2010 and 2012 were: (1) 
strongly disagree (2) disagree (3) agree (4) strongly agree. For all items, a higher rating indicates a more favorable 
perception. Separate factor analyses are performed for each survey year; the Alpha value ranges displayed in the 
table provide the range of internal consistency reliability across survey years. 

In Table 2.5, the raw teacher-year-level correlations among the four factor scales are 
presented to provide a sense of how the constructs are related. It is important to note that teacher 
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responses to the surveys cannot be tracked over time. In other words, for example, there is no 
way to link teacher A’s responses to the 2006 survey to her responses in the 2008 survey. Raw 
correlation coefficients are all large and range from a low of 0.51 to a high of 0.68 (Cohen, 
1988). All are significant at the 0.05 alpha level. 

Table 2.5 
Correlations of raw teacher-level school environment composite scores  

Scale Teacher 
time use 

Physical 
environment 

Teacher empowerment/ 
school leadership 

Professional 
development 

Teacher time use 1.00    

Physical environment 0.59* 1.00   

Teacher empowerment/ school leadership 0.62* 0.68* 1.00  

Professional development 0.51* 0.58* 0.61* 1.00 

Note: Asterisk indicates significance at the 0.05 level. 

To assess the within-group agreement of teachers in a given school in a given year, factor 
scales were first created by averaging the response to each item in a factor for each teacher 
respondent in each survey year (e.g., if teacher A rated her principal in 2006 and again in 2008 
she will have an average score for each factor scale in 2006 and in 2008).6 One-way ANOVA 
tests were performed separately for each factor scale to determine the intraclass correlation 
coefficient (ICC). The ICC can be interpreted as the proportion of the variance due to the 
differences across the school by year groups. The remaining variance is due to “within school by 
year group” differences or to error. In this case, groups are defined by school and school year 
(e.g., teachers at school B in 2006 are one group while teachers at school B in 2008 are a 
separate group). The ICCs for each dimension of the school environment are listed in Table 2.6 
below and range from a low of 0.220 for the professional development measure to a high of 
0.393 for the physical environment measure. In other words, 22 percent of the variance in the 
professional development measure is due to differences between school-year groups, and 39 
percent of the variance in the physical environment measure is due to differences between 
school-year groups. Because these ICCs are small relative to benchmarks commonly used in the 
literature (ICCs below 0.40 are rated poor to fair) they suggest that teachers in the same school in 
the same year differ in their perceptions regarding the same school environment, which will 

                                                 
6 If a respondent was missing any values for an item within a factor scale, the respondent’s score for that item was 
imputed as the average value for all non-missing scale items. Across all survey years 4.6 percent of the 298,764 
teachers who responded to any of the 5 items in the “teacher time use” scale,  5.6 percent of the 298,805 teachers 
who responded to any of the 8 items in the “physical environment” scale, 18.8 percent of the 298,840 teachers who 
responded to any of the 18 items in the “teacher empowerment/ school leadership” scale, and 2.9 percent of the 
297,866 teachers who respondent to any of the 3 items in the “professional development” scale did not respond to at 
least one item. As a robustness check the analyses were performed with versions of the factor scales that used 
responses from teachers who responded to all items in a given factor scale only. This did not significantly alter the 
findings (see Appendix Table A.19 and Appendix Figure A.4 for details). 
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introduce some noise into the measures of the school environment (Gwet, 2012). Bliese (2000) 
suggests that a small ICC warrants averaging responses at the group level, in this case averaging 
teacher scores at a given school in a given year, instead of using the individual teacher ratings, to 
get a more reliable rating of the principal. Therefore, school and year level factors scales were 
created by averaging the teacher level scales at the school and year level. Finally, these scales 
were standardized to have a mean zero and standard deviation of one for each school year.7 
Appendix Table A.11 provides the unstandardized means and standard deviations for each 
survey scale.  

Table 2.6 
Assessment of within-group agreement 

Dimension of school environment ICC 
ICC 95% confidence interval

Lower bound Upper bound
Teacher time use 0.246 0.239 0.252 
Physical environment 0.393 0.385 0.402 
Teacher empowerment/school leadership 0.378 0.370 0.386 
Professional development 0.220 0.214 0.226 
Note: Groups are defined by school and school year (e.g., teachers in school A in 2006 are one group while teachers 
in school A in 2008 are a separate group).  

Measuring principal impacts 

The main equation estimated for each of the four measures of the school environment is the 
following principal and school fixed-effects model:  

 

 

Where  is the standardized ~N(0,1) average score across teacher responses for a given 

measure of the school environment (m) in a given year (y) at a given school (s) with a given 

principal (p). A fixed effect for each principal,	 	, is generated for each measure of the school 

environment as well as a fixed effect for the school,	 . A vector of year-specific principal 

tenure variables,	 , is included. This vector contains a variable measuring tenure as principal at 

the school as well as a variable measuring tenure as principal in the state. A vector of year-

specific school-level demographic characteristics,	 , and a vector of the year-specific district-

level demographic characteristics,	 , are also included along with a vector of school year fixed 

effects	δ .Finally,  is an idiosyncratic error term. Appendix Table A.13 provides 

correlations between the principal-level, school-level, and district-level control variables and the 
standardized measures of the school environment. 

                                                 
7 Because survey item response options changed between the 2008 and 2010 surveys (i.e., the neutral option was 
removed) it was necessary to standardize each measure by school year. 

 

0 δ  (1)
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Following the methods of Mihaly, McCaffrey, Lockwood, & Sass (2010) connected 
networks, or groups, of principals and schools across the three school years are generated. 
Groups are created by linking principals and schools in the data. Figure 2.2, adapted from 
research by Chiang, Lipscomb, and Gill (2012), demonstrates a hypothetical group. During the 
2005-2006 school year Principal 1 works at School A and Principal 3 works at School B, then 
during the 2007-2008 school year Principal 2 takes over at School A while Principal 1 takes over 
at School B. For the sake of simplicity Principal 2 is new to the principalship in North Carolina 
during the 2007-2008 school year and Principal 3 retires after the 2005-2006 school year. In this 
example Principal 1, Principal 2, and Principal 3, and Schools A and B are all in the same group. 
In this same example, Principal 4 works at School C across the survey years (i.e., she is not a 
mobile principal and school C experiences only one principal). Principal 4 and School C do not 
belong to the same network as Principal 1, Principal 2, and Principal 3, and Schools A and B. 
Also, because Principal 4 does not change schools and School C only experiences one principal 
over the study period, this principal and school would not be included in the model with both 
principal and school fixed effects. All groups are mutually exclusive; each principal and each 
school can belong to only one group. After grouping all principals and schools, each principal 
fixed effect is estimated as the deviation of the principal’s fixed effect from the mean fixed effect 
of all the principals in the principal’s group. The statistical routine centers the group means at 
zero. This provides an intuitive interpretation of the principal fixed effects as opposed to a 
method which drops one arbitrary principal fixed effect out of the regression and compares all 
other fixed effects to this arbitrary principal. The method allows a comparison of principals to 
other principals not serving in the same school, but depends on variation in principals in at least 
one network school. In the example provided in Figure 2.2, Principal 3 can be deemed superior 
to Principal 2 on the physical environment measure because Principal 3 is rated higher than 
Principal 1 in School B, while Principal 1 is rated higher than Principal 2 in School A.  
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Figure 2.2 
Demonstration of a connected network 

 

 Source: Adapted from (Chiang, Lipscomb and Gill, 2012). 

Models which incorporate school fixed effects rely on principal mobility to identify principal 
impacts.8 As stated previously, hypothetical Principal 4 who serves as principal in school C from 
2005-2006 to 2011-2012 will not be in the model that includes school fixed effects because there 
is no way to differentiate the effect of Principal 4 from the effect of School C. The results of the 
group generating analysis are displayed in Table 2.7 below. There are 982 connected networks 
representing 3,111 principals and 1,842 schools. Additionally, there are 629 principals and 635 
schools that belong to groups with only one principal. As discussed above, these principals and 
schools will not be included in the main model. Of the connected networks which are included in 
the main model, 558 (57 percent) are networks with only two principals. Therefore a large 
number of principals are compared to only one other principal. In cases like this the estimated 
fixed effects for the two principals will be of the same magnitude but with opposite signs. 
Because a large proportion of the groups are small groups, this may decrease the face-validity of 
the estimates.  
  

                                                 
8 See Appendix Figure A.1, Appendix Table A.14 and Appendix Table A.15 for statistics about principal mobility in 
North Carolina. 
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Table 2.7 
Distribution of connected networks by number of principals included 

Principals in connected 
network 

Connected networks Principals 
Observations Observations (%) Observations Observations (%)

2 558 56.8 1,116 35.9 
3 201 20.5 603 19.4 
4 84 8.6 336 10.8 
5 51 5.2 255 8.2 
6 25 2.5 150 4.8 
7 19 1.9 133 4.3 
8 16 1.6 128 4.1 
9 8 0.8 72 2.3 

10 or more 20 2.0 318 10.2 
Total 982 100.0 3,111 100.0 

Note: This table includes observations with non-missing model covariates only. There are 3,111 unique principals and 
1,842 unique schools included in this table, 629 additional principals and 635 schools belong to connected networks 
of only one principal. 

For each measure of the school environment, following the estimation of the model, the 
principal fixed effects are ranked from lowest estimated fixed effect to highest estimated fixed 
effect, and the distribution of these principal fixed effects is computed. Following the methods of 
Dhuey and Smith (2011; 2012), one way to look at the results is to compare the fixed effect at 
the 50th percentile (an “average” principal) to the fixed effect at the 75th percentile (a “good” 
principal) to quantify the estimated impact of a school improving the quality of their principal 
(i.e., hiring a better principal, or investing in the current principal’s human capital) on the school 
environment measure. Another way is to look at the standard deviation of the principal fixed 
effects to quantify the estimated impact of a school improving the quality of their principal by 
one standard deviation.  

As discussed in Dhuey and Smith (2011; 2012) and Aaronson, Barrow, and Sander (2007) 
there is most likely measurement error in the principal fixed effect estimates. It may be that large 
principal effects are observed due to random differences in the groups of teachers rating the 
principals and not due to the principals themselves. Where principals have only a few ratings 
each this can be especially problematic and the standard deviation of the principal effects will 
more than likely be inflated. Following the methods of Dhuey and Smith (2011; 2012) and 
Aaronson, Barrow, and Sander (2007), the standard deviation of the principal effects is adjusted 

for sampling error with the assumption that the estimated principal fixed effect, , is equal to 

the true principal fixed effect, , plus sampling error . Where  is independent, mean 

zero, and normally distributed. Thus , the variance of the estimated principal effects, is equal 

to the true variance, , plus the variance of the sampling error, . Because the true variance of 

the sampling error is unknown, it is estimated as the squared average of the standard errors of the 
estimated principal fixed effects. The adjusted variance of the estimated principal fixed effects is 
therefore the estimated variance of the estimated principal fixed effects minus the estimated 
variance of the sampling error. The resulting adjusted standard deviations for the distributions of 
the principal fixed effects are reported in the results. 
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As a sensitivity check, in addition to model 1, two additional models are specified. In model 

2,  is the standardized ~N(0,1) average score across teacher responses for a given measure 

of the school environment (m) in a given year (y) at a given school (s) with a given principal (p). 

A fixed effect for each principal, , is generated for each measure of the school environment, 

but this model does not include a fixed effect for the school. In not including a school fixed 
effect, the model is not limited by principal mobility, and all principals are included in this 

model. A vector of year-specific principal tenure variables, , is included along with a vector 

of year-specific school-level demographic characteristics, , a vector of the year-specific 

district level demographic characteristics, , and a vector of year fixed effects τ . Finally, 

 is an idiosyncratic error term.  

 

 

The methods of Mihaly, McCaffrey, Lockwood, & Sass (2010), are once again followed, but 
in this model, without the school fixed effect included, the statistical routine centers the mean of 
all principal fixed effects at zero and the fixed effects are interpretable as deviations from the 
average of all principal fixed effects. Model 3 is specified in the same way as model 2, except 
that the sample is limited to the population of principals eligible to be included in model 1, the 
model with school fixed effects. That is, the mobility restriction is imposed in model 3. The 
purpose of estimating both model 2 and model 3 across the four school environment measures is 
to see if dropping the observations that do not go into the model which includes school fixed 
effects, model 1, will show different results for model 2 and model 3. If the results of these two 
models are different it provides some reason to believe the populations of principals, those who 
are in schools that experience principal mobility those that are not, are different and that the 
results are not generalizable to all principals. 

Correlating principal impacts 

After running the models above and estimating principal fixed effects for each of the four 
measures of the school environment, correlations across these estimated fixed effects are run. 
These correlations will show how these estimated effects for each principal compare across the 
measures of the school environment. For instance the correlations will show if principals who 
rank in the top of the distribution of principal effects in one area of the school environment are 
more likely to rank in the top of the distribution of principal effects in another area of the school 
environment. This might suggest that “good” principals are “good” in all school environment 
aspects that are measured.  

0 τ  (2)
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Results 

Table 2.8 provides the results of models 1, 2, and 3 for each measure of the school 
environment. This table shows the distribution of principal fixed effects, the difference between 
the 50th percentile (“average” principal") the 75th percentile (“good” principal), the number of 
unique principals in each model, the unique number of schools, the control variables used, and 
the p-values from an F-test with the null hypothesis that all principal fixed effects are equal to 
zero. This test is important because if the principal fixed effects are not distinguishable from zero 
it means that the principals are not significantly impacting the school environment measures 
according to teachers’ survey results. A p-value of 0.05 or less is considered significant and will 
allow for a rejection of the null hypothesis and conclude that there is evidence that principals do 
have an impact on the school environment measures. In addition to producing the p-value of the 
F-test for each model, Holm-Bonferroni corrections are applied across the twelve models to 
account for multiple comparisons (Holm, 1979). 

The results for model 1, the preferred model which includes school fixed effects, indicate that 
there is evidence to reject the null hypothesis that all principal fixed effects are equal to zero for 
each measure of the school environment. These remain significant after Holm-Bonferroni 
corrections. This provides evidence that principals do have an impact on these four measures of 
teachers’ perceptions of their school environment. Additionally, the results of the principal fixed 
effect distribution suggest that moving from an “average” principal (50th percentile of the 
distribution) to a “good” principal (75th percentile of the distribution) results in an increase in the 
range of 0.42 to 0.50 standard deviations in the school-level average rating of the four measures 
of the school environment. They suggest that improving principal quality by one adjusted 
standard deviation results in an increase in the range of 0.24 to 0.60 standard deviations in the 
school-level average rating of the four measures of the school environment. 

To offer some context for the magnitude of the estimated impact of improving principal 
quality on teacher perceptions of working conditions, the estimated increase can be compared to 
the coefficient on pupil/teacher ratio from the full model. 9 Using the model of teacher time use 
for an example the model estimates that the coefficient on pupil/teacher ratio is -0.040, highly 
significant at alpha level 0.01. The model also estimates that moving from an “average” principal 
to a “good” principal results in an increase of 0.42 standard deviations for the measure of teacher 
time use. All else equal, the model estimates that the pupil/teacher ratio would have to decrease 
by 11 students to achieve the same effect on the perception of teacher time use as moving from 
an “average” to a “good” principal. Using the average pupil/teacher ratio of 15 for the entire 
sample (See Appendix Table A.12) this would result in a decrease to 4 students per teacher for 
the average school.10 Using a movement of one adjusted standard deviation (an estimated 

                                                 
9 See Appendix Table A.20 for full model results. 
10 The models for the other three measures of the school environment estimate that  moving from an “average” 
principal to a “good” principal has the equivalent effect of decreasing the pupil teacher ratio by 17 students (physical 
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increase of 0.28 standard deviations), all else equal, the model estimates that the pupil/teacher 
ratio would have to decrease by 7 students to achieve the same effect on the perception of 
teacher time use.11 

An alternative way to conceptualize the magnitude of the impact is to transform the impact 
back to the raw survey scales. Since the school environment measures are standardized by survey 
year the estimated increase in the school environment variable varies by survey year. 
Additionally, it is important to keep in mind that the scale changed from a one through five scale 
in 2006 and 2008 to a one through four scale in 2010 and 2012. Using the model of teacher time 
use for an example, the model estimates that a movement from an “average” to a “good” 
principal results in an increase in raw survey points of 0.18 in 2006, 0.20 in 2008, and 0.13 in 
both in 2010 and 2012.12 The model estimates that an increase in one adjusted standard deviation 
of principal quality results in an increase in raw survey points of 0.12 in 2006, 0.13 in 2008, and 
0.09 in 2010 and 2012. 13 

Model 2, which does not include school fixed effects, and as a result includes an additional 
629 principals, also provides evidence to reject the null hypothesis that all principal fixed effects 
are equal to zero for each measure of the school environment.14 These remain significant after 
Holm-Bonferroni corrections. In this model, the estimated range of increases in the measures of 
the school environment resulting from a change from an “average” to a “good” principal (0.56 to 
0.57) or improving principal quality by one adjusted standard deviation (0.68 to 0.71) are larger 
in all cases. This is not surprising as it is expected that the principal fixed effects in these models 
are picking up some variation attributable to the schools where the principals are placed. Model 3 
replicates model 2 except that it limits the observations to those that would be included in the 
model which uses school-fixed effects. In terms of the difference between an average and a good 

                                                                                                                                                             
environment), 44 students (teacher empowerment/school leadership), and 26 students (professional development). 
All coefficients on pupil/teacher ratio are significant at least at the 0.5 alpha level, except for the model regressing 
teacher empowerment/ school leadership where the coefficient on pupil/teacher ratio is marginally significant at the 
0.10 alpha level.  
11 The models for the other three measures of the school environment estimate that increasing principal quality by 
one adjusted standard deviation has the equivalent effect of decreasing the pupil teacher ratio by 15 students 
(physical environment), 53 students (teacher empowerment/school leadership), and 14 students (professional 
development).  
12 The models for the other three measures of the school environment estimate that a movement from an “average” 
to a “good” principal results in an increase in raw survey points of 0.16 in 2006, 0.18 in 2008, 0.12 in 2010 and 0.11 
in 2012 (physical environment); 0.22 2006, 0.24 in 2008, 0.15 in 2010 and 0.14 in 2012 (teacher empowerment/ 
school leadership); 0.17 in 2006, 0.20 in 2008, 0.12 in 2010 and 0.11 in 2012 (professional development).   
13 The models for the other three measures of the school environment estimate that an increase in one adjusted 
standard deviation results in an increase in raw survey points of 0.14 in 2006, 0.15 in 2008, and 0.10 in 2010 and 
0.09 in 2012 (physical environment); 0.26 in 2006, 0.29 in 2008, 0.18 in 2010 and 0.17 in 2012 (teacher 
empowerment/ school leadership); 0.09 in 2006, 0.11 in 2008, 0.06 in 2010 and 0.06 in 2012 (professional 
development). 
14 Model 1 includes 3,111 unique principals and 1,842 unique schools. This is 83 percent of principals included in 
model 2 (3,740 unique principals) and 74 percent of schools included in model 2 (2,477 unique schools). 
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principal, the estimates for model 2 and model 3 across the four measures of the school 
environment are practically identical. This provides some evidence that the selection bias from 
including school fixed effects in the preferred model and thus limiting the population to mobile 
principals, does not impact the external validity of these results. 
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Table 2.8 
Distribution of principal fixed effect estimates from models of school environment measures 

 
Teacher time use Physical environment 

Teacher empowerment/ 
school leadership 

Professional development 

Model [1] [2] [3] [1] [2] [3] [1] [2] [3] [1] [2] [3] 
Standard deviation 0.76 0.92 0.92 0.77 0.89 0.89 0.91 0.92 0.92 0.80 0.92 0.91 
Adjusted standard deviation 0.28 0.70 0.65 0.37 0.68 0.64 0.60 0.71 0.66 0.24 0.68 0.63 
                         
10th percentile -0.90 -1.09 -1.10 -0.89 -1.12 -1.12 -1.05 -1.13 -1.15 -0.93 -1.11 -1.12 
25th percentile -0.42 -0.61 -0.60 -0.42 -0.55 -0.56 -0.50 -0.57 -0.57 -0.45 -0.58 -0.58 
50th percentile 0.01 -0.04 -0.05 0.01 0.01 0.02 0.02 0.01 0.04 0.01 0.00 0.02 
75th percentile 0.43 0.53 0.54 0.44 0.58 0.58 0.52 0.59 0.60 0.45 0.56 0.58 
90th percentile 0.89 1.14 1.14 0.89 1.14 1.12 1.02 1.12 1.12 0.93 1.11 1.10 
                         
(75th percentile - median) 0.42 0.56 0.59 0.43 0.57 0.56 0.50 0.57 0.56 0.44 0.56 0.56 
                         
Number of principals 3,111 3,740 3,111 3,111 3,740 3,111 3,111 3,740 3,111 3,111 3,740 3,111 
Number of schools 1,842 2,477 1,842 1,842 2,477 1,842 1,842 2,477 1,842 1,842 2,477 1,842 
                         
F-test p-value 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 
             
School fixed effects Yes No No Yes No No Yes No No Yes No No 

Note: Principal control variables are tenure as principal in school and tenure as principal in the state of North Carolina. School control variables are minimum 
grade, maximum grade, %FRPL, classroom teacher to student ratio, magnet school, % students American Indian, % students Asian, % students Black, and % 
students Hispanic. District Control variables: per-pupil spending, number of school administrators, indicators for rural, suburb, town (omitted city). School year fixed 
effects are also included (omitted school year is 2005-2006). The row “F-test p-value” contains the p-value for each model of the F-test that all principal fixed 
effects are equal to zero. 
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To further explore the possible selection bias resulting from the exclusion of non-mobile 
principals, Table 2.9 shows the means across the school-level and district-level control variables 
for principals who are excluded and included in the main model of interest. There are some 
statistically significant differences between the two groups of principals, however, many of these 
differences are small in a practical sense (a few percentile points in most cases). The most 
substantial difference is principals excluded from the main model have more school 
administrators in their districts on average. In addition, principals excluded from the model have 
2.4 additional years of tenure as principal at their school on average. This is not surprising given 
principal mobility is necessary for inclusion in the main model. 

Table 2.9 
Differences in mean values of principal, school, and district characteristics for principals 
excluded and included in model 1 

Characteristic 
Excluded from models 1 

and 3, included in model 2 
Included in all models Difference 

Observations 1,803 5,958   
Principal tenure: North Carolina 7.03 5.23 1.80* 
Principal tenure: school 5.73 3.34 2.38* 
School: min grade 2.28 2.58 -0.29 
School: max grade 7.06 7.19 -0.13 
School: pupil/teacher ratio 14.69 14.96 -0.26 
School: magnet school 0.07 0.04 0.03* 
School: American Indian (%) 1.21 1.39 -0.18 
School: Asian (%) 2.09 1.94 0.15 
School: Hispanic (%) 11.13 10.73 0.40 
School: Black (%) 28.65 29.65 -1.00 
School: White (%) 55.15 54.66 0.49 
School: FRPL (%) 51.51 53.68 -2.16* 
District: per pupil spending ($)a 8342.00 8378.67 -36.68 
District: school administrators 122.26 106.91 15.35* 
District: rural 0.53 0.56 -0.04 
District: suburb 0.12 0.12 0.00 
District: town 0.09 0.09 -0.01 
District: city 0.26 0.22 0.04* 
School year: 2005-2006 0.24 0.26 -0.02* 
School year: 2007-2008 0.19 0.20 0.00 
School year: 2009-2010 0.31 0.28 0.03* 
School year: 2011-2012 0.26 0.26 -0.01 
Note: Standard errors are adjusted to account for repeated observations of schools within the data (clustered 
sandwich estimator). Asterisk in the “Difference” column indicates a significant difference (p<0.05). 
a Not adjusted to real dollars. 

Taking the results from the preferred model a step further and correlating the individual 
estimates of principal fixed effects from model 1, they are all significantly and highly correlated. 
Figure 2.3 presents the results of the correlations showing the smallest correlation coefficient of 
0.49 between teacher time use and teacher professional development and the highest correlation 
coefficient of 0.68 between teacher empowerment/school leadership and teacher time use. 
Except for the lowest value, each correlation coefficient is greater than 0.50 which is considered 
a large effect size (Cohen, 1988). This provides some evidence that “good” principals tend to be 
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“good” in all areas of the school environment with the principal fixed effects highly correlated 
across models of the various dimensions of the school environment. One alternative view of this 
result, however, is that teachers either like or do not like their school environment and thus tend 
to rate responses across the survey similarly. If this is the case it may be that the findings indicate 
that the principal does have an impact, but that it is not possible to differentiate the impact across 
the various dimensions. 

Figure 2.3 
Correlations of principal fixed effects, results from model 1 

  

Note: “r” refers to the correlation coefficient; asterisk indicates significance at the 0.05 level. 
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Summary and conclusions  

This study draws on four years of survey data to determine the impact of the principal on 
teacher perceptions of their working conditions. Key results from the study, study limitations, 
and next steps for future research are discussed below. 

This study has provided evidence that principals have an impact on teacher perceptions of 
four dimensions of their school environment as measured by the North Carolina Teacher 
Working Conditions Survey. These estimated impacts are not small; they suggest that as a school 
moves from the 50th percentile of the principal effects distribution (an “average” principal) to the 
75th percentile of the principal effects distribution (a “good” principal) the estimated increase in 
the measure of the school environment increases from a low of 0.42 standard deviations for the 
physical environment measure to a high of 0.50 standard deviations for the teacher 
empowerment/school leadership measure. In other words, this study provides evidence that the 
individual principal matters when it comes to a teacher’s perception of her work environment.  

Putting these results in context and using the teacher time use measure as an example, the 
model estimates the impact of moving from an “average” to a “good” principal in perceptions of 
this measure has the equivalent effect of a decrease in 11 students per teacher or a movement to a 
pupil/teacher ratio of 4-to-1 in the average classroom. Alternatively, the impact on the raw 
survey score of moving from an “average” to a “good” principal for this measure is an increase 
of approximately one fifth of the way from “neither agree nor disagree” to “somewhat agree” for 
the 2006 and 2008 surveys and an increase of approximately one eighth of the way from 
“disagree” to “agree.”  

Nearly all of the estimated principal effects are highly correlated across the various 
dimensions of the school environment. The exception, the correlation between teacher time use 
and teacher professional development (r=0.49) is just under the 0.50 cutoff and lands in the 
moderately effect size zone (Cohen, 1988). This may provide some evidence that “good” 
principals tend to be “good” across all areas of the school environment, however one alternative 
view of this result is that teachers either like or do not like their school environment and thus 
tend to rate responses across the survey similarly. Further research into what may be driving this 
correlation is needed to make any definitive conclusion here. 

The results from this study have important policy implications. Previous research has shown 
that the school environment is associated with teacher mobility decisions. This study provides 
evidence that principals have a significant and large impact on their school environments and 
suggests that a change in principal quality can have a positive impact on teacher working 
conditions. These results hold even when accounting for the impact of the specific school. 
Districts struggling with high teacher turnover either across the board or at specific schools 
might think about assessing teachers’ perceptions of their working environments. If these school 
environment ratings are low, districts should look to the principal as an important player in 
improving the conditions at the school. District resources could be used to establish a 
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professional development plan for principals in schools with low school environment ratings. 
These may include things like teaching principals about how to communicate effectively with 
teachers or improving adult leadership skills. Districts might also look for or recruit principals 
with a proven track record of improvements in teacher working conditions when hiring at 
schools that struggle to maintain their teaching force.  

One concern that can be raised with this study is that some of the survey scales measure 
aspects of the school working environment that are most likely not under the control of the 
school principal. For example, class size, or classroom materials and resources are often 
determined by district policies. The teacher empowerment/ school leadership scale is arguably 
the scale that best measures conditions for which principals are responsible. Therefore the 
expectation would be to see the biggest principal effects on this scale, and, indeed, that is the 
case when comparing the results across school environment measures. Even limiting the results 
of this study to that one measure still allows for the conclusion that principals can have a positive 
impact on teacher working conditions and that either improving a principals skill set in 
addressing teacher concerns, providing teachers useful feedback, or establishing a feeling of 
mutual respect and trust at the school might improve teachers perceptions of their working 
environment in a meaningful way. It is also important to note that researchers linking teacher 
mobility to teacher perceptions of their working conditions find that ratings of school leadership 
are significantly associated to teacher leaving decisions (Boyd et al., 2011; Johnson, Kraft and 
Papay, 2012; Ladd, 2011). 

There are limitations to this study. The majority (74 percent) of North Carolina public 
schools meet the condition for inclusion in the models with both school and principal fixed 
effects. When comparing school-level and district-level means for principals who are excluded 
from the school fixed effects model and those included in these models, however, there are some 
significant differences, although small in the practical sense. This may provide some evidence 
that these groups of principals may differ in other ways not controlled for by the models.  

Another limitation is that the data are not nationally representative, but are limited to North 
Carolina. North Carolina has been a leader in pursuing principal and teacher accountability 
initiatives and this might impact the labor market in the state by discouraging applicants for 
principalships (Gates et al., 2006). This may especially impact lower-performing schools as 
suggested by Clotfelter et al.’s (2007) finding that principal attrition increased in North Carolina 
at lower performing schools after the implementation of the ABCs of Public Education (ABCs)  
in the 1996-1997 school year. The ABCs is an improvement program which tracks and provides 
public reports on student academic achievement and growth at the school level. 

Another concern is that the North Carolina Teacher Working Condition Survey can be used 
by a principal to demonstrate her impact on a school during the North Carolina principal 
evaluation process. This may threaten the validity of the survey as it may result in principals 
exerting pressure on teachers to inflate their ratings due to the high-stakes nature of the results. A 



 

28 
 

principal, however, does not have to use the survey to her demonstrate impact, it is one of several 
options (North Carolina School Executive: Principal Evaluation Process, 2009). 

 A final important limitation is that this study does not attempt to control for principal sorting 
effects. In other words each principal is assigned the same fixed effect no matter what school the 
principal is working at. It may be that a principal’s impact on her school environment depends on 
certain aspects of a school such as location or the level of autonomy afforded by the school or 
district. This matters for policy because, if true, it might mean that a good principal would not 
necessarily be good anywhere. For example a principal who is highly successful in impacting the 
working environment at schools that are high-performing was placed in a low-performing school 
it may be that she would not realize the same impacts on the school environment at this new 
school.  

Next steps for future research might include acquiring additional survey data from other 
states and counties with similar working conditions surveys to see if the results still hold. Similar 
surveys have been conducted in Colorado, Fairfax County, Virginia, Illinois, Kentucky, 
Maryland, Massachusetts, Pittsburgh, Pennsylvania, and Tennessee (New Teacher Center, 2014). 
It would also be useful to directly connect the estimated principal fixed effects to teacher 
mobility data to see if these principals at various school settings are indeed experiencing lower 
levels of teacher turnover.  
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3. The importance of past job experience in predicting high school 
principal turnover  

Principals are second only to teachers when it comes to with-in school influences on student 
outcomes (Louis et al., 2010a). It takes three years on average for a novice principal to have an 
impact on student achievement and, five years on average for a principal, regardless of his or her 
experience, to establish a stable school working environment (Clark, Martorell and Rockoff, 
2009; Hull, 2012; Louis et al., 2010a). The average principal’s tenure, however, is only 3.6 years 
(Louis et al., 2010a). Just as principal tenure is positively associated with student achievement 
(Beteille, Kalogrides and Loeb, 2011; Clark, Martorell and Rockoff, 2009; Fuller, Baker and 
Young, 2007; Miller, 2013), principal turnover can impede student, teacher, and school district 
success. While replacing one principal with another who better fits the school’s needs can 
improve school outcomes, chronic principal turnover can destabilize a school’s culture, goals, 
and vision. Chronic principal turnover is associated with lower student achievement outcomes 
and is costly to school districts (Churn: The High Cost of Principal Turnover, 2014; Beteille, 
Kalogrides and Loeb, 2011; Clotfelter et al., 2007; Fuller, Baker and Young, 2007; Norton, 
2002; Young and Fuller, 2009). 

Despite the known negative outcomes associated with principal turnover, districts face 
significant challenges retaining principals, especially at the high school level (Cullen and 
Mazzeo, 2007; Fuller, Young and Orr, 2007; Young and Fuller, 2009; DeAngelis and White, 
2011). There could be many reasons why high school principals are particularly difficult to 
retain. It may be more costly to obtain good candidates in the first place, especially if successful 
high school principals need skills and experiences that aren't traditionally acquired by educators. 
At the high school level, disciplinary problems with students are more complex. High school 
campuses and enrollments are usually larger than middle and elementary schools with larger 
teams of teachers, support personnel and accompanying leadership management teams (Portin, 
Shen and Williams, 1998; Pounder and Merrill, 2001).  

Certain prior experiences may better prepare principals for these jobs or allow hiring 
authorities to better assess the potential of principal candidates. However, despite the disruption 
of principal attrition on school success, little to no systematic research exists, measuring the 
relationship between the prior experience of principals and their subsequent attrition. This study 
looks at the differential attrition of high school principals by their prior public school experience 
taking into account the potential for principals with different prior experiences to sort into 
different schools.  

Principal turnover is more common in schools with higher percentages of traditionally 
disadvantaged (i.e., minority or low-income students) and low achieving students (Baker, 
Punswick and Belt, 2010; Béteille, Kalogrides and Loeb, 2012; Branch, Hanushek and Rivkin, 
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2012; Clotfelter et al., 2007; Cullen and Mazzeo, 2007; DeAngelis and White, 2011; Fuller, 
Young and Orr, 2007; Gates et al., 2006; Horng, Kalogrides and Loeb, 2009; Papa, Lankford and 
Wyckoff, 2002; Partlow, 2007; Ringel et al., 2004; Young and Fuller, 2009). Schools in urban 
districts, with weaker teacher qualifications, and that pay lower salaries are also correlated with 
higher principal turnover (Dhuey and Smith, 2011; DeAngelis and White, 2011; Baker, 
Punswick and Belt, 2010; Gates et al., 2006; Papa, Lankford and Wyckoff, 2002; Young and 
Fuller, 2009).  

While the characteristics of a principal’s current job are likely to affect duration in that job, 
opportunities for alternative jobs also matter. Principals who leave their schools tend to move to 
schools with lower percentages of minority and low-income students, and to schools with higher 
student achievement trajectories (Béteille, Kalogrides and Loeb, 2012; Clotfelter et al., 2007; 
DeAngelis and White, 2011; Horng, Kalogrides and Loeb, 2009). Furthermore, high school 
principals in particular may be using their current position as a stepping stone to a position in 
district leadership (DeAngelis and White, 2011; Fuller, Young and Orr, 2007; Gates et al., 2006)  

Using cross-sectional data this study will first determine whether those factors found to be 
associated with principal turnover across all school levels are associated with principal turnover 
at the high school level. Next, using a panel of employment history data, this study will measure 
the importance of past job experience as a predictor of principal turnover at the high school level. 
It will focus specifically on the immediate prior public school position held by the high school 
principal in terms of job title (principal, assistant principal, etc.), job location (in the same 
school, in the same district, etc.), and for those that previously served in a different principal 
position, the school level of the prior placement (e.g., elementary, middle, high, etc.).  

It may be that those with previous experience as a high school principal bring general human 
capital skills that can be applied to their new high school principal position, making success 
more likely and leaving less so. It may be that those with experience in a lower level position 
before they become principal at that high school (e.g., as an assistant principal) have greater 
specific human capital, making success more likely and leaving less so. This study will examine 
the relationship between a current high school principal’s turnover and their characteristics, 
holding other relevant factors constant while further interacting prior position with factors 
associated with principal turnover. Furthermore, principals who leave their current high school 
are followed to their next position to see if their current position turned out to be a stepping 
stone. 

This study uses data from North Carolina and Ohio to address the following research 
questions: 

1. How often do high school principals turnover on average, and how does principal turnover 
vary over time and by district and school characteristics?  

2. What positions did principals hold immediately prior to becoming principal at a high school 
and how does this vary over time and by district and school characteristics? 
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3. Do new high school principals’ prior positions predict their tenure, and does this differ as a 
function of their current school and district characteristics?  

4. When high school principals leave their current positions to move into other public school 
district positions, do they tend to move to more desirable principal or district leadership 
positions? 

Data  

North Carolina and Ohio 

Data for this study come from two states: North Carolina and Ohio. Many studies of principal 
turnover focus on only one state or even one school district. Data from two states allows a 
broader look at the research questions. These states vary in several ways. A higher percentage of 
North Carolina school districts are rural. School urbanicity has been shown to be associated with 
principal turnover in the literature. Another difference is that North Carolina has fewer public 
school districts (115 versus 615), but each district has on average many more students, teachers, 
and administrators. Therefore, the pool of potential individual principalship positions within each 
district is larger in the average North Carolina school district. In addition, there are three high 
schools in the median North Carolina school district versus one in the median Ohio school 
district which may make within district lateral moves by high school principals more likely. 
North Carolina high schools also tend to be bigger, with a median student population 800, versus 
460 students for Ohio (National Center for Education Statistics, 2012a; National Center for 
Education Statistics, 2012b).  

Data sources and variables used 

This study is in part based on administrative record data on high school principals. North 
Carolina principal and other educational occupation placement data are from the NCERDC 
“Personnel Pay History file” for school years 1994-1995 to 2010-2011. This is a proprietary data 
file that NCERDC provided for this study. 15 The Ohio data are publicly available from the Ohio 
Department of Education (Ohio DOE) for school years 1995-1996 to 2012-2013 (Ohio 
Department of Education, 2014a).16 Both states’ data sets provide a yearly snapshot of the 
employee’s ID, school system occupation, and work location (i.e., school district and school).  

                                                 
15 Over the 17 year time span, 10 percent of the school-by-year placements have more than one principal listed. 
Cases where more than two principals are listed at a given school in a given year are dropped. Following the 
methods of Miller (2013), only instances where principal A is listed in the prior year, principals A and B are listed in 
the given year, and only principal B is listed in the following year are kept. These schools are assigned to principal B 
in the year where two principals are listed. Using this rule generates a sample of 1,735 new principal placements. 
These placements represent approximately 5 percent of the final sample across all available school years. This 
method eliminates 6 percent of the potential sample.  
16 Over the 18 year time span, 5 percent of the school-by-year placements have more than one principal listed. 
Using the same rules discussed above a sample of 412 new principal placements (representing less than 1 percent of 
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To take into account the potential for principals with different prior experiences to sort into 
different schools, this study includes variables associated with principal turnover as controls. 
With the exception of academic achievement information, school-level demographic data are 
available from the CCD public school universe survey. Table 3.1 provides a list of key variables, 
their source, and the school years the data are available. 

Table 3.1 
Source and availability of key variables 

Variable North Carolina Ohio 

Source 
School years 

used/ available 
Source 

School years 
used/ available 

Public school district 
employment data 

NCERDC 
1994-1995 to 
2010-2011 

Ohio DOE 
1995-1996 to 
2012-2013 

Student race/ ethnicity 
variables 

CCD 
1994-1995 to 
2010-2011 

CCD 
1995-1996 to 
2012-2013 

Number of students 
CCD 

1994-1995 to 
2010-2011 

CCD 
1995-1996 to 
2012-2013 

Geographic location 
CCD 

1994-1995 to 
2010-2011 

CCD 
1995-1996 to 
2012-2013 

Free/ reduced price lunch 

(FRPL) students (%)
17

 CCD 
1998-1999 to 
2010-2011 

CCD 

1998-1999 to 
2006-2007 

2008-2009 to 
2012-2013 

School type 
CCD 

1994-1995 to 
2010-2011 

CCD 
1995-1996 to 
2012-2013 

Number of schools per district 
CCD 

1994-1995 to 
2010-2011 

CCD 
1995-1996 to 
2012-2013 

Student achievement 
North Carolina DOE 

1997-1998 to 
2010-2011 

Ohio DOE 
1995-1996 to 
2012-2013 

 
This study uses the publicly available ABCs data to gauge school-level academic 

performance in North Carolina. These data are available from the North Carolina Department of 
Education (North Carolina DOE) from school year 1997-1998 onward (Public Schools of North 
Carolina, 2014).18 The ABCs is a school improvement program which tracks and provides public 
reports on school-level student academic achievement and growth. This study uses the 
“performance composite score” to measure student achievement. This metric is the percentage of 
tested students at a school who score at or above “Achievement Level III.” This is considered 
grade level with respect to the state set standard of proficiency (Public Schools of North 
Carolina, 2010).19 At the high school level this measure includes results from student 

                                                                                                                                                             
the final sample across all available school years) was created. A total of 4 percent of the potential sample is 
eliminated.  
17 The percentage of FRPL students is missing for Ohio in the CCD data for school year 2007-2008. 
18Although implementation of the ABCs began for grades K-8 in school year 1996-1997, implementation at the high 
school level did not take place until the following school year (North Carolina Department of Education, 2012). 
19 This study uses “percent proficient” as the school level measure of academic achievement for both states. One 
issue that may arise from using this measure is that the rigor of cut scores can vary across grade levels and subjects, 
so school averages may be affected by the distribution of test-takers across grades and across subjects. Another issue 
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performance in a variety of end-of-course exams. At the elementary and middle school levels 
this measure includes results from student performance on a variety of end-of-grade exams.20 
The subjects and grades in these performance composites change over time.21  

In Ohio, academic performance data are publicly available from the Ohio DOE for school 
years 1995-1996 to 2012-2013 (Ohio Department of Education, 2014a). For elementary and 
middle schools, this study uses performance data from the Ohio Fourth Grade Proficiency Test, 
the Ohio Sixth Grade Proficiency Test, and the Ohio Achievement Assessments (OAA). These 
are end-of-grade assessments. Ohio administered the fourth and sixth grade tests from school 
year 1995-1996 to 2005-2006. Since then, it has administered the OAA to students in grades 3 
through 8. This study uses the Ohio Ninth Grade Proficiency Test and the Ohio Graduate Tests 
(OGT) to gauge school-level academic performance at the high school level. Beginning with the 
high school class of 2007, students in Ohio are required to score at least “proficient” in all 
subject areas on the OGT in order to graduate high school.22 Students take the OGT in the spring 
of grade 10, but if they do not achieve a score of at least proficient, they can retake it up to five 
times. The OGT was first administered in school year 2003-2004. It replaced the Ohio Ninth 
Grade Proficiency Test. Although some students were still able to take this test after the OGT 
was implemented, it was being phased out and this study does not use its results after school year 
2002-2003 (Ohio Department of Education, 2014b). The metric this study uses to measure 
student achievement is: the sum of the percentage of students who score at or above proficient in 
math and the percentage of students who scored at or above proficient in reading divided by 2 at 
the school. That is, the school-level average of these two proficiency scores.23  

                                                                                                                                                             
is that a percentage proficient metric will not capture movements above or below the proficiency level. For example, 
a school may not experience an increase the percentage of students who score proficient from one year to the next 
even though student scores on the achievement exams have improved. For these reasons scale scores which would 
capture such movements are preferable. 
20 For example, in school year 2009-2010 eight end-of-course exams included in the performance composite for 
high schools are: Algebra I, Algebra II, Biology, English I, Geometry, US History, Civics and Economics, and 
Physical Science. Performance composites also include results from alternate assessments taken by certain students 
with disabilities (Public Schools of North Carolina, 2010). For elementary/middle schools, during the 2009-2010 
school year, end-of-grade assessments include mathematics and reading for grades 3-8. Assessments in science are 
also included for grade 5 and grade 8. For students in grades K-8 that take end-of-course exams, these exams  are 
also included in the composites. (Public Schools of North Carolina, 2010). 
21 See the “Evolution of the ABCs” for more detailed information on how the performance composite changed since 
the initial implementation of the ABCs: http://www.ncpublicschools.org/docs/accountability/reporting/abc/2011-
12/abcevolution.pdf 
22 This test assesses five subject areas: reading, mathematics, writing, science, and social studies.  
23 Publicly provided Ohio state yearly data include the number of students who took an exam by grade and subject 
at each school as well as the number who tested “proficient” on it. To generate one school level measure per year the 
average is taken of the percentage proficient in math and the percentage proficient in reading at the school for a 
given year.  

http://www.ncpublicschools.org/docs/accountability/reporting/abc/2011-12/abcevolution.pdf
http://www.ncpublicschools.org/docs/accountability/reporting/abc/2011-12/abcevolution.pdf
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Methods 

All analyses are run separately for North Carolina and Ohio. For this study the definitions of 
school level (i.e., elementary, middle, high, and other) are as defined by the CCD (Keaton, 
2012). Table 3.2 below provides definitions for each school level.24 

Table 3.2 
School levels as defined by the CCD  

Level Low grade High grade North Carolina Ohio
Elementary Pre-kindergarten - 3 Pre-kindergarten - 8 1,422 2,462 

Middle 4 - 7 4 - 9 584 959 
High 7 - 12 12 548 918 
Other any other combination of low and high grades 400 939 

Note: The “North Carolina” and “Ohio” columns contain unique counts of schools by level that were open during any 
one or more of the school years this study examines. For North Carolina this count includes school years 1994-1995 
to 2010-2011, for Ohio this count includes school years 1995-1996 to 2012-2013. Only schools where a principal can 
be identified are included in this table. 

To answer research question one, this study uses repeated cross sections of the data to 
calculate the percentage of high school principals that did not return to their placements after a 
given school year (i.e., annual high school principal turnover) over time and by factors that past 
studies have related to principal turnover: student race/ethnicity (percentage of the student body 
that is White, Black, Hispanic, and Asian), student poverty (percentage of students who are 
FRPL), student achievement, number of students, and school geographic location. This study 
defines principal turnover when the principal at a school in school year t+1 differs from the 
principal who was at the school in school year t. This variable is undefined when a principal is 
not listed at the school in school year t or school year t+1.  

For each factor except for school geographic location, the distribution of each variable is 
divided into quartiles by school level, school year, and state, and high school principal turnover 
is calculated for the schools that fall within each quartile.25 Turnover for each quartile or 
geographic location is compared to the average turnover within all other quartiles or geographic 
locations for each factor of interest. 

To answer research question two, this study first provides summary statistics on the 
immediate prior positions held by principals.26 To determine the characteristics of the previous 

                                                 
24 See Appendix Table B.5 through Appendix Table B.8, and Appendix Figure B.2 for details on the distribution of 
schools at each level for each state. 
25 Appendix Table B.15 through Appendix Table B.30 provide the range on the individual high school values within 
each quartile by year for each variable.  
26 For this analysis principals of a high school in a given year are not considered new principals if they are missing 
in the previous year or years in the data but were found to be at that same school previously (i.e., principals who 
have “skip years”). However, any principal who served as principal in a school prior to the first year of available 
data for each state (1994-1995 school year in North Carolina and 1995-1996 school year in Ohio), skipped this 
school year, and later served as principal in the school would be counted as a principal new to his school because 
there is no way to identify the incidence of a skip year(s) in these cases. 
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job of a new high school principal in a given year, all school system positions held at any point 
during the study period by an individual who was at some point a high school principal during 
the study period were compiled for each state. These positions were then aggregated into six 
broad job title categories: principal, assistant principal, teacher, district administrator, other 
professional educator, and other professional.27 In both states, however, new high school 
principals whose immediate prior position was “other professional educator” or “other 
professional” are rare (0.3 percent in North Carolina and 3 percent in Ohio). Therefore these 
individuals are not explicitly considered, although they remain in the comparison group. Each 
position is further classified by job location: “within school” (only applicable to prior position of 
assistant principal or teacher), “within district, not within school” or “outside district.” After 
determining the school year t at which each principal’s new position began at a given high 
school, the position held in school year t-1 is identified.28 This study can only identify prior 
positions within the public school system, however, so in both states some high school principals 
are categorized as having no prior public school position. Having no prior public school position 
may mean that the individual was previously employed in a private or Catholic school in the 
state, was serving in a school system in another state, or never served in a school system. It is not 
possible to distinguish among these. These individuals represent 4 percent of the sample of new 
high school principals in North Carolina and 6 percent of the sample of new high school 
principals in Ohio across the study years.  

For those individuals whose immediate prior position is “principal” this study also examines 
the level of their previous placement (elementary, middle, high, or other) as well as whether or 
not it is a within or outside district move. In addition, for these prior principals this study also 
considers the differences in school characteristics of the new high school and the previous 
school. Because the differences in these characteristics are compared for principals who 
transition from a principalship in elementary, middle, or high schools the characteristics are first 
standardized ~N(0,1) by school year and school level. This is done because, for example, Boyd 
et al. (2011) note that the percentage of FRPL students at a high school is most likely a 
downwardly biased measure of poverty relative to elementary or middle schools. They argue that 
the stigma associated with participation in the program is much higher at the high school level.29 

                                                 
27 Appendix Table B.9 and Appendix Table B.10 provide further details on the specific schools system positions 
assigned to each category. 
28 In some cases the principal was not present in the data in year t-1 (5 percent of cases in North Carolina and 13 
percent of cases in Ohio). This might mean that the principal was new to the school system in year t, but it might 
also mean that the principal skipped a year, but had previously been employed in the school system. For these 
instances the next most recent public school sector position held by the principal is assigned. In 34 percent and 56 
percent of these cases in North Carolina and Ohio respectively the principal appeared in a prior year. In some other 
cases a principal held more than one position in the previous year (13 percent in North Carolina and 9 percent in 
Ohio). In these instances the study uses a priority ordering scheme to assign the prior position. Appendix Table B.11 
provides details on this priority ordering scheme. 
29 This procedure will not correct for any systematic bias in this stigma across other variables such as school 
geographic location.  
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Similar arguments about the other comparison variables could also be made (i.e., student 
achievement differs systematically by school level). Therefore this study uses the average 
difference in each standardized measure for each school characteristic when comparing the 
principal’s previous placement to the new high school. 

To answer research question three, this study considers whether the immediate prior 
positions research question two identifies are associated with principal turnover in the new 
position. Further this study also considers whether the association differs by the factors research 
question one explores (e.g., student race/ethnicity, student poverty). To do this, this study 
employs duration analyses following the methods of Singer and Willett (1993). This 
methodology allows for the inclusion of both time-variant and time-invariant variables into the 
analysis. It also allows for the fact that while the principal was there in one school year and 
absent the next, the data does not reveal the exact moment when the principal left. The main 
model of interest is for the conditional discrete tenure as principal using maximum likelihood 
and is estimated by the following logit model: 

 

 

Leaves is equal to zero if principal i remains at the new high school in period j and equal to 
one if principal i leaves during period j. Period j is the number of years since the principal’s 
tenure began, thus each observation in the model is a principal-period. Table 3.3 provides an 
example of how the data is set up for two hypothetical principals. Principal A enters her high 
school in school year 1999-2000 while Principal B enters his high school in school year 2005-
2006. Both principals leave after their fourth year. Each principal is observed four times in the 
data, one for each year they were at their school. 

Table 3.3 
Illustration of principal-period data  

Period j 
Principal A Principal B 

School Year Leaves School Year Leaves

1 1999-2000 0 2005-2006 0 

2 2000-2001 0 2006-2007 0 

3 2001-2002 0 2007-2008 0 

4 2002-2003 1 2008-2009 1 

  

	 	  (1) 
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Prior, is a vector of indicator variables representing the immediate prior position held by the 
new high school principal equal to one if principal i held the prior position immediately before 
she became the principal at the new high school and equal to zero if she did not. Tenure is the 
number of years principal i has served as principal of the new high school as of period j. School 
is a vector of new school characteristic variables in period j (student race/ethnicity, student 
poverty, student achievement, number of students, and geographic location). Type is an indicator 
variable equal to one if the new school is a “regular school” and equal to zero if the new school 
is a special education school, a vocational school, or a school classified as alternative or other in 
the CCD, District size is the number of schools in the district and represents the within district 
principal labor market, finally Year is a vector of school year fixed effects.  

An important issue to address with a duration model is censoring. The model is limited to 
data on those principals who are observed entering their position as a high school principal. 
Therefore only principals who began their high school tenure after school year 1994-1995 in 
North Carolina and after school year 1995-1996 in Ohio are included. The prior position of 
principals who appear at a high school in the first year of available data cannot be identified.30 It 
is also the case that some high school principals in the data are never observed leaving their 
school because the data does not extend past school year 2010-2011 for North Carolina or school 
year 2012-2013 for Ohio. Because of this those principals who began their tenure at a high 
school in later school years are more likely to be censored (e.g., it is more likely that a principal 
who began her tenure in school year 1997-1998 is observed leaving than a principal who began 
her tenure in 2009-2010). Table 3.4 illustrates the problem. It reports the percentage of principals 
who are censored by the school year that they became a principal at a new high school.  
  

                                                 
30 Those individuals who were not employed in the public school system prior to assuming their principalship are 
included in my analyses if they are observed entering their high school principalship. 
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Table 3.4 
Percentage of high school principals who are not observed leaving their post over the study 
period by starting school year at the new high school  

Starting school 
Year 

North Carolina Ohio 
Principals Censored (%) Principals Censored (%)

1995-1996 54 0.0 -- -- 
1996-1997 51 0.0 123 4.9 
1997-1998 56 3.6 107 4.7 
1998-1999 62 3.2 137 4.4 
1999-2000 53 1.9 134 7.5 
2000-2001 61 11.5 129 14.0 
2001-2002 60 10.0 112 12.5 
2002-2003 51 17.6 138 13.0 
2003-2004 66 13.6 132 12.9 
2004-2005 68 22.1 127 16.5 
2005-2006 73 28.8 148 29.1 
2006-2007 94 40.4 127 28.3 
2007-2008 100 57.0 135 47.4 
2008-2009 76 77.6 148 53.4 
2009-2010 77 93.5 112 58.9 
2010-2011 -- -- 92 79.3 
2011-2012 -- -- 111 94.6 

 
For censored principals, the information about them is incomplete; there is no information on 

when they will leave their high school, it is just known that they will do so sometime after the 
study period ends. Following the methods of Singer and Willett (1993), the model includes these 
principals as a component of each period’s risk set (i.e., each period’s set of principals with the 
potential to leave their high school) under the assumption that censoring is independent. In other 
words, the assumption is that of the group of principals at risk for leaving their high school in a 
given period, those individuals who are never observed leaving their high schools are not 
different than those principals that are at some point observed leaving their high schools. 

Another issue to consider for this analysis is the possibility that there is a difference over 
time in immediate prior position. If certain prior positions are more common to those principals 
who are more likely to be censored, this might threaten the independence assumption. Appendix 
Figure B.3 through Appendix Figure B.13 are plots of the percentage point difference between 
the average percentage of new high school principals who held a certain prior position across 
school years and the percentage of new high school principals who held that prior position in a 
given school year. Although there is some variation across school years, none of the differences 
appear to be linearly correlated with school year.  

After testing for the main effect that a prior position has on the probability of turnover (i.e., 
testing whether	θ 0), this study estimates model 2 which includes interactions between prior 
position and the vector of school characteristics represented as School in model 1. This model 
will determine if the effect of prior position differs as a function of these school characteristics. 
To answer research question four, the immediate subsequent position following the high school 
principalship is identified by determining the year t each principal ended her tenure as principal 
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at the high school and finding which position she held in year t+1.Those individuals who are not 
employed by the state’s public school system (i.e., they retired, moved to another state, or moved 
to a private/Catholic school) are placed in the group “left public school system.”31 High school 
principals may leave to advance their careers (i.e., become a district administrator). To explore 
this hypothesis this study first provides summary statistics on principal movement. Second this 
study provides an immediate prior employment/immediate subsequent employment transition 
matrix comparing these characteristics for those that leave their high school principalship after 
one or two years and those that leave after six or more years. 

Alternatively, high school principals may leave to seek a position as principal in a school 
with more affluent or higher achieving students. In pursuing this hypothesis this study explores 
the differences in school characteristics for the high school and the school the principal 
subsequently transitioned to. This analysis is limited to those principals who transition into 
another principalship. In each instance the characteristics are compared at each school for the 
year the principal left his or her high school. Once again the characteristics are first standardized 
~N(0,1) by school year and school level.  

Results 

High school principal turnover in North Carolina and Ohio 

Figure 3.1 shows the cross sectional percentages of high school principals who left their 
placements (turnover) in North Carolina and Ohio for each school year in the study period. The 
figure plots turnover for the year the principal left the high school (e.g., 1994-1995 represents the 
percentage of high school principals who served at their high school in school year 1994-1995, 
and did not return for school year 1995-1996). Over the years in this analysis high school 
principal turnover in North Carolina has ranged from a low of 13 percent after school year 2001-
2002 to a high of 22 percent after school year 2006-2007. High school principal turnover in Ohio 
ranged from a low of 11 percent after school year 2011-2012 to a high of 21 percent after school 
year 2001-2002.  

                                                 
31 In some cases the principal was not present in the data in year t+1 (38 percent in North Carolina and 40 percent in 
Ohio). This might mean that the principal left the school system after year t, but it might also mean that the principal 
skipped a year, but was employed in the school system at a later time. For these instances the closest next position 
held by the principal was identified. In 31 percent of these cases in both North Carolina and Ohio the principal 
appeared in a later year. In some other cases a principal held more than one position in the immediate next year (6 
percent in North Carolina and 3 percent in Ohio). In these instances the same priority ordering system is used to 
determine immediate next position as for immediate prior position (see Appendix Table B.11 for details).  
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Figure 3.1 
Percentage of high school principals who left their placement before the start of the following 
school year  

 

Table 3.5 and Table 3.6 show aggregate annual high school principal turnover by: student 
race/ ethnicity, student poverty, student achievement, number of students, and geographic 
location, for North Carolina and Ohio respectively.32 For both North Carolina and Ohio, turnover 
at schools with the highest percentages of Black students, poor students, and low-achieving 
students are higher than all other schools on average. Although there are no statistically 
significant differences by region in North Carolina, in Ohio turnover at schools in cities is 
significantly higher than all other geographic locations on average.  
  

                                                 
32 See Appendix Table B.15 through Appendix Table B.30 for results by school year. 

10
15

20
25

Pr
in

ci
pa

ls
 w

ho
 le

ft
 th

ei
r 

pl
ac

em
en

t  
(%

)

19
94

-1
99

5

19
95

-1
99

6

19
96

-1
99

7

19
97

-1
99

8

19
98

-1
99

9

19
99

-2
00

0

20
00

-2
00

1

20
01

-2
00

2

20
02

-2
00

3

20
03

-2
00

4

20
04

-2
00

5

20
05

-2
00

6

20
06

-2
00

7

20
07

-2
00

8

20
08

-2
00

9

20
09

-2
01

0

20
10

-2
01

1

20
11

-2
01

2

North Carolina Ohio



 

41 
 

Table 3.5  
North Carolina, percentage of high school principals who turned over by respective school 
characteristics 

Variable 
Turnover (%)

Quartile 1: 
Highest 

Quartile 2 Quartile 3 
Quartile 4: 

Lowest 
% White students 16.9 18.3 17.0 19.5* 
% Black students 20.4*** 16.9 17.7 17.0 

% Hispanic students 17.6 18.0 17.6 18.5 
% Asian students 17.9 16** 18.6 19.3 

% FRPL students a 21.7*** 19.0 15.5*** 17.3 
Student achievement b 15.3*** 18.8 18.2 20.5** 

Number of students 16.4** 17.1 20.1*** 18.1 
  City Town Suburb Rural

Geographic location 16.8 19.0 16.8 18.7 
Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant 
difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile or geographic location average and the 
average of all other quartiles or geographic locations. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status is available for school years 1998-1999 to 2010-2011.  
b Information for student achievement is available for school years 1997-1998 to 2010-2011.  

Table 3.6  
Ohio, percentage of high school principals who turned over by respective school characteristics  

Variable 
Turnover (%)

Quartile 1: 
Highest 

Quartile 2 Quartile 3 
Quartile 4: 

Lowest 
% White students 16.3 16.5 16.6 19.4*** 
% Black students 19.7*** 16.4 16.7 16.0* 

% Hispanic students 17.1 16.5 17.7 16.9 
% Asian students 16.6 17.6 17.8 16.3 

% FRPL students a 17.9* 17.6 14.6*** 16.1 
Student achievement 16.0 14.8*** 17.4 20.3*** 
Number of students 17.5 16.6 16.9 17.3 

  City Town Suburb Rural
Geographic location 19.8*** 15.7 16.9 16.2* 

Note:. In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant 
difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile or geographic location average and the 
average of all other quartiles or geographic locations. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status begins in school year 1997-1998, and is not available for school year 2007-2008.  

Position held most recently prior to the high school principalship 

For principals that can be observed entering their high school principalship over the study 
period, Table 3.7 shows the distribution of immediate prior position held.33 In both states, the 
most previously held positions were either a principalship or an assistant principalship (89 
percent in North Carolina and 72 percent in Ohio), while a transition from teacher directly to 
high school principal is more common in Ohio (12 percent) than it is in North Carolina (3 

                                                 
33 See Appendix Table B.12 and Appendix Figure B.3 through Appendix Figure B.13 for a detailed analysis of most 
recent previous employment over time. 
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percent). Comparing the job location of the previous position in each state, in North Carolina 
nearly 40 percent of high school principals previously held a principalship in the same district 
while this is true of only 15 percent of high school principals in Ohio. Furthermore, 44 percent of 
high school principals most recently held a position outside the district in Ohio compared with 
only 23 percent in North Carolina. This difference is likely, in part at least, due to the difference 
in the geographic size of the school districts in the two states. The median Ohio school district 
had 4 schools in school year 2011-2012 while the median North Carolina school district had 14 
schools.34 Therefore, the pool of potential principalships is larger in the median North Carolina 
school district than it is in the median Ohio school district.  

Table 3.7.  
Most recent previous employment in the North Carolina and Ohio school systems for those new to 
their high school principalship in a given year 

Position Location 
North Carolina Ohio 

Principals 
Principals 

(%) 
Principals 

Principals 
(%) 

All All 1,099 100.0 2,133 100.0 
All Within school 187 17.0 570 26.7 
All Within district, outside school 619 56.3 514 24.1 
All Outside district 254 23.1 929 43.6 
No prior public school position a 39 3.6 120 5.6 
Assistant principal All 413 37.6 803 37.6 
District administrator All 49 4.5 164 7.7 
Principal All 564 51.3 738 34.6 
Teacher All 31 2.8 247 11.6 
Assistant principal Within school 179 16.3 459 21.5 
Teacher Within school 8 0.7 105 4.9 
Principal Within district, outside school 427 38.9 312 14.6 
Principal Outside district 137 12.5 426 20.0 
Assistant principal Within district, outside school 138 12.6 93 4.4 
Assistant principal Outside district 96 8.7 251 11.8 
Teacher Within district, outside school 15 1.4 21 1.0 
Teacher Outside district 8 0.7 121 5.7 
District administrator Within district 38 3.5 66 3.1 
District administrator Outside district 11 1.0 98 4.6 
Notes: If the principal was not in the data in the prior year the next most recent position is used where it exists. If the 
principal held multiple positions the priority ordering scheme outlined in Appendix Table B.11 is used to assign prior 
position. Not included in the table are a very small percentage of high school principals (0.3 percent in North Carolina 
and 3 percent in Ohio) who held an immediate prior position classified as “other professional educator” or “other 
professional.” School years included for North Carolina are 1995-1996 through 2010-2011 and school years included 
for Ohio are 1996-1997 through 2012-2013. 
a This category includes all individuals were not employed by the North Carolina or Ohio public school system prior to 
the year they assume a high school principalship.  

There is potential for principals with different prior experiences to sort into different schools. 
An examination of the distribution of new high school principals’ backgrounds by the 
characteristics of the high school yielded:  

                                                 
34 See Appendix Table B.1 through Appendix Table B.4 for more details. 
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 In North Carolina a higher percentage of those whose immediate prior position is: 
o principal become principals of larger, urban high schools with fewer poor students 
o assistant principal become principals of smaller, non-urban high schools with more white 

students 
o teacher become principals of smaller high schools 
o district administrator become principals of high schools with more poor students and 

more students of color 
 Ohio a higher percentage of those whose immediate prior position is: 

o principal become principals of larger high schools  
o assistant principal become principals of larger, non-rural high schools with more 

students of color 
o teacher become principals of smaller, non-urban high schools with more white students 
o district administrator become principals of smaller high schools35 

Table 3.8 below provides the level and location for those high school principals who most 
recently held a different principalship. In North Carolina 76 percent (427 of 564) are “within 
district” moves compared with 42 percent (312 of 738) in Ohio. In both states, a much smaller 
percentage of principals who moved within district (19 percent in North Carolina and 17 percent 
in Ohio) came from the high school level compared with the percentage of principals who moved 
outside district (62 percent in North Carolina and 69 percent in Ohio). In each state nearly half of 
intra-district moves were from middle schools. 
  

                                                 
35 See Appendix Table B.31 through Appendix Table B.38 for a detailed account of the percentage of high school 
principal hires whose most recent previous public school sector employment in the North Carolina and Ohio school 
systems was assistant principal, district administrator, principal and teacher by characteristics of the new high 
school. 
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Table 3.8.  
Level of previous principal employment in the North Carolina and Ohio school systems for those 
new to their high school principalship in a given year 

Position Location 
North Carolina Ohio 

Principals Principals (%) Principals Principals (%)
Principal All 564 100.0 738 100.0 

Elementary school   101 17.9 60 8.1 
Middle school   225 39.9 219 29.7 
High school   166 29.4 344 46.6 
Other   46 8.2 72 9.8 
Ungraded placement a   26 4.6 43 5.8 

Principal Within district 427 100.0 312 100.0 
Elementary school  89 20.8 40 12.8 
Middle school  197 46.1 146 46.8 
High school  81 19.0 52 16.7 
Other   34 8.0 40 12.8 
Ungraded placement a  26 6.1 34 10.9 

Principal Outside district 137 100.0 426 100.0 
Elementary school  12 8.8 20 4.7 
Middle school  28 20.4 73 17.1 
High school  85 62.0 292 68.5 
Other   12 8.8 32 7.5 
Ungraded placement a  b -- 9 2.1 

Notes: School years included for North Carolina are 1995-1996 through 2010-2011 and school years included for 
Ohio are 1996-1997 through 2012-2013. 
a Ungraded placements include principals who are employed by the district, but not assigned to a specific school 
(North Carolina N=21; Ohio N=38) and principals who are at schools that do not have data from the CCD in that year 
(North Carolina N=5; Ohio N=5).  
b Observation count is less than 5 and is not reported.  

For high school principals who transitioned from another principalship, this study compares 
the characteristics of the prior placement and the new high school. In Table 3.9 the arrows 
indicate a significant difference between the new high school placement and the previous 
placement (p<0.05) with upward arrows indicating that the standardized value of the variable is 
higher at the new high school and downward arrows indicating that the standardized value of the 
variable is lower at the new high school.36 In North Carolina, principals who transitioned from 
another principalship move to relatively lower performing schools with larger student bodies on 
average. It appears that those moving to relatively lower performing schools are from outside the 
district at the middle school level, while those moving to relatively larger schools are from 
outside the district at the high school level.37 In Ohio overall, principals who move to a new high 
school from a previous position as principal on average move to relatively larger, higher 

                                                 
36 See Appendix Table B.39 and Appendix Table B.40 for a more detailed version of this analysis.  
37 Because characteristics are standardized by school level, this does not necessarily mean there are more students at 
the new high school, but rather that the new high school is higher in the distribution of number of students for that 
school level (e.g., hypothetical Principal A was at an elementary school which had a student enrollment of 200 
students in school year 2005-2006. In this example a population of 200 students is at the 75th percentile of 
elementary school enrollment in school year 2005-2006. He then transitioned to a high school that had 1,000 
students in school year 2005-2006. In this example a population of 1,000 students is at the 50th percentile of high 
school enrollment in school year 2005-2006. Therefore in standardized terms Principal A is moving to a smaller 
school, but he is not moving to a smaller school in real terms). 
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performing schools with fewer students of color. These results seem to be driven by moves from 
the high school level. In Ohio, therefore, there is some evidence that principals with previous 
high school experience tend to be moving to potentially more desirable locations. 
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Table 3.9. 
Direction of significant difference between the prior placement and the new high school by respective school characteristics, for those 
individuals who were most recently employed as a principal 

Location Level State 
% White 
students 

% Black 
students 

% Hispanic 
students 

% Asian 
students 

% FRPL 
students a 

Student 
achievement b 

Number of 
students 

All locations All levels North Carolina ↓ ↑
  Ohio ↑ ↓ ↑	 ↑ ↑
Elementary school North Carolina 
  Ohio ↓
Middle school North Carolina ↓
  Ohio ↑	 ↑
High school North Carolina ↑
  Ohio ↑ ↓ ↑	 ↓

Within 
district 

All levels North Carolina 
  Ohio ↑ ↓ ↓
Elementary school North Carolina 
  Ohio 
Middle school North Carolina 
  Ohio 
High school North Carolina 
  Ohio ↑ ↓ ↓ ↓

Outside 
district 

All levels North Carolina ↓ ↑
  Ohio ↑	 ↑
Elementary school North Carolina 
  Ohio 
Middle school North Carolina ↓
  Ohio ↑	 ↑
High school North Carolina ↑
  Ohio ↓ ↑	

Note: Arrows indicate a significant difference between the new high school placement and the prior placement (p<0.05). Upward arrows indicate the standardized 
value of the variable is higher at the new high school and downward arrows indicate the standardized value of the variable is lower at the new high school. 
a Information for FRPL status is available starting with schools year 1998-1999, and is not available for school year 2007-2008 in Ohio. 
b Information for student achievement is available in North Carolina starting in school year 1997-1998.  
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Does immediate prior position predict principal tenure at the high school?  

This study next employs model 1, to test whether or not immediate prior position is 
associated with high school principal turnover. Following the methods of Korn and Graubard 
(1999), the study uses recycled predictions to estimate the average probability of turnover 
associated with each prior position. What this means is for each prior position in turn, the fitted 
coefficient for the given prior position is used to predict the probability of turnover for every 
observation as if they held that particular prior position keeping all other covariates constant (i.e., 
the indicator variable for the prior position is set to one, all other indicator variables for prior 
position are set to zero, and the remaining variables retain their original values). The estimated 
probability of turnover associated with that prior position is the average of the predicted 
probabilities across all observations. 

Table 3.10 below lists these recycled predictions along with their corresponding 95 percent 
confidence intervals for model 1. In each case the comparison prior position is “assistant 
principal, within school.” Asterisks on the predicted probability indicate that the coefficient on 
the prior position in the regression model is significant. In other words, the asterisks indicate 
whether or not the model estimates that there is a difference in the probability of leaving for a 
principal who held the given immediate prior positon and the probability of leaving for a high 
school principal who held an assistant principalship from within the school prior to becoming the 
principal.38 Depending on sample size, in each state the vector of prior positions explicitly tested 
for differs, but all prior positions not explicitly tested for in each case are grouped into the 
category “all other prior occupations.”  

In North Carolina, compared with those whose most recent prior occupation was assistant 
principal in the same school, those who served as a principal in a different district are on average 
more likely to turn over by approximately 6 percentage points. For Ohio, compared to those 
whose most recent prior occupation was as assistant principal in the same school, those who 
previously served as a principal, whether within or outside the district, are on average more 
likely to turn over by 3 and 6 percentage points respectively. In addition, those who previously 
served as a teacher outside the district or those who did not hold a position in the Ohio public 
schools system are on average more likely to turnover by 6 and 7 percentage points respectively.  
  

                                                 
38 See Appendix Table B.41 and Appendix Table B.51 for full model results North Carolina and Ohio respectively. 
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Table 3.10.  
Recycled prediction results of model 1, all positions 

Position Location 
North Carolina Ohio

Predicted 
probability 

95% confidence 
interval 

Predicted 
probability 

95% confidence 
interval 

Assistant principal Within school 14.30 [11.14, 17.45] 13.82 [12.00, 15.65] 
Teacher Within school -- -- -- 11.11 [7.56, 14.66] 
Principal Within district, outside school 15.92 [13.50, 18.34] 17.05** [14.43, 19.67] 
Principal Outside district 19.99** [15.51, 24.47] 19.76*** [17.46, 22.07] 
Assistant principal Within district, outside school 16.52 [12.38, 20.67] 16.68 [12.15, 21.21] 
Assistant principal Outside district 15.98 [11.37, 20.58] 16.95* [14.33, 19.57] 
Teacher Outside district -- -- -- 20.02** [15.23, 24.81] 
District administrator Within district -- -- -- 20.29* [13.26, 27.32] 
District administrator Outside district -- -- -- 16.19 [12.03, 20.34] 
No prior public school position a  -- -- -- 21.08*** [15.83, 26.33] 
All other NC prior occupations  18.72 [13.63, 23.8] -- -- -- 
All other OH prior occupations  -- -- -- 14.42 [10.09, 18.75] 
 Note: Asterisk denotes the fitted coefficient is significant (***p<0.01, **p<0.05, *p<0.10). Positions included in the “All 
other NC prior occupations” group for North Carolina are: other professional educator, other professional, teacher, 
district administrator, and no prior NC public school position. Positions included in the “All other OH prior occupations” 
group for Ohio are: other professional educator, other professional, and teacher within district, outside school. 
a This category includes all individuals were not employed by the North Carolina or Ohio public school system prior to 
the year they assume a high school principalship. 

Next, model 2, which includes interactions between prior position and the vector of school-
level control variables, is estimated. In the main body of the report results are discussed only for 
those positions where the main effect was significant, however, results for all positions can be 
found in Appendix Table B.43 through Appendix Table B.50 for North Carolina and Appendix 
Table B.53 through Appendix Table B.60 for Ohio.  

Model 1 estimates that high school principals in North Carolina whose most recently served 
as a principal from outside the district are more likely to leave their placement compared with 
those who served as an assistant principal from within the same school. The results from model 2 
indicate that as the percentage of Asian students in a school increases, the probability that these 
principals leave increases (interaction coefficient p-value = 0.01). For a school at the 25th 
percentile of Asian students the model estimates a 20 percent probability of leaving for both 
those that served as an assistant principal within the school or those that served as a principal 
outside the district. For a school at the 75th percentile of Asian students, however, the estimated 
probability of leaving decreases to 14 percent for those that served as an assistant principal at the 
school and increases to 23 percent for those that served as a principal from outside the district.39 

Model 1 estimates that those who previously served as a principal, as a teacher outside the 
district, or those who did not hold a position in the Ohio public school system are on average 
more likely to turnover than are those who previously served as an assistant principal within the 
school. The results from model 2 indicate that the probability of turnover only varies by school 

                                                 
39 For the population of schools included in the model a school at the 25th percentile of the distribution of Asian 
students has 0.3 percent Asian students while a school at the 75th percentile has 2 percent Asian students. 
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characteristics for those who most recently served as a principal within the same district. In this 
case the predicted probability of turnover varies as a function of student race/ethnicity at the 
placement. Model 2 predicts that the probability an individual who most recently served as an 
assistant principal from within the school does not vary by student race/ethnicity (estimates for 
the probability of turnover range from 12 to14 percent with moves from the 25th percentile of the 
distribution to the 75th percentile of the distribution for each race/ethnicity category). For those 
individuals who most recently served as principal from within the district, however, the predicted 
probability of leaving a school at the 25th percentile of the distribution of White students is 41 
percent and this decreases to 9 percent at the 75th percentile of the distribution of White 
students.40 The predicted probability of leaving a school at the 25th percentile of the distribution 
of Black students is 36 percent and this decreases to 24 percent at the 75th percentile of the 
distribution of Black students.41 The predicted probability of leaving a school at the 25th 
percentile of the distribution of Hispanic students is 21 percent and this decreases to 18 percent 
at the 75th percentile of the distribution of Hispanic students.42 The predicted probability of 
leaving a school at the 25th percentile of the distribution of Asian students is 20 percent and this 
decreases to 17 percent at the 75th percentile of the distribution of Asian students.43 

 The study next estimates model 1 and model 2 for the subset of high school principals who 
transitioned from a principalship. Here, prior position is broken down by level but not by 
location due to small sample size. The comparison prior position is high school principal. Table 
3.11 lists the recycled predictions along with their corresponding 95 percent confidence intervals 
for model 1.44 In North Carolina, compared to those who previously served as high school 
principals, those coming from the middle school level are on average less likely to turnover by 
almost 6 percentage points. In Ohio, however, there are no significant differences in the 
probability of leaving by level of the previous principalship. There were no significant variations 
in the predicted probability of turnover by any of the school characteristics in the case of those 
previously serving as middle school principals in North Carolina compared with those who 
previously served as high school principals. 

                                                 
40 For the population of schools included in the model a school at the 25th percentile of the distribution of White 
students has 84 percent White students while a school at the 75th percentile has 98 percent White students. 
41 For the population of schools included in the model a school at the 25th percentile of the distribution of Black 
students has 0.4 percent Black students while a school at the 75th percentile has 8.6 percent Black students. 
42 For the population of schools included in the model a school at the 25th percentile of the distribution of Hispanic 
students has 0.3 percent Hispanic students while a school at the 75th percentile has 1.7 percent Hispanic students. 
43 For the population of schools included in the model a school at the 25th percentile of the distribution of Asian 
students has 0.1 percent Asian students while a school at the 75th percentile has 1.1 percent Asian students. 
44 Full model results are provided in Appendix Table B.61 and Appendix Table B.71 for North Carolina and Ohio 
respectively. 
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Table 3.11.  
Recycled prediction results of model 1, those most recently employed as principals only 

Position 
North Carolina Ohio 

Predicted 
probability 

95% confidence 
interval 

Predicted 
probability 

95% confidence 
interval 

High school principal 20.38 [15.75, 25.01] 18.78 [16.37, 21.19] 
Middle school principal 14.92** [11.93, 17.92] 16.81 [13.83, 19.79] 
Elementary school principal 14.12* [9.90, 18.33] 18.86 [12.76, 24.97] 
 Note: Asterisk denotes the fitted coefficient is significant (alpha=0.05). 

When high school principals turn over, where do they go? 

Table 3.12 shows the distribution of immediate subsequent position held by those individuals 
who leave a high school principal placement during the study period. Over half of these high 
school principals either transition to another principalship (36 percent in North Carolina, 25 
percent in Ohio) or to a position in district administration (24 percent in North Carolina, 30 
percent in Ohio). In addition, over a quarter of high school principals do not appear in the data 
again once they leave the high school principalship (27 percent in North Carolina, 28 percent in 
Ohio). This may mean that they retired, took a job at a private school, switched to another 
profession, or that they left the state.  
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Table 3.12.  
Immediate next employment in the North Carolina and Ohio school systems for principals leaving 
a high school principalship 

Position Location 
North Carolina Ohio

Principals 
Principals 

(%) 
Principals 

Principals 
(%) 

All All 1,242 100.0 2,255 100.0 
All Within school 13 1.0 62 2.7 
All Within district, outside school 652 52.5 657 29.1 
All Outside district 247 19.9 915 40.6 
Left public school system a  330 26.6 621 27.5 
Assistant principal All 93 7.5 179 7.9 
District administrator All 303 24.4 686 30.4 
Principal All 450 36.2 570 25.3 
Teacher All 58 4.7 94 4.2 
Assistant principal Within school 6 0.5 22 1.0 
Teacher Within school 6 0.5 25 1.1 
Principal Within district, outside school 307 24.7 159 7.1 
Principal Outside district 143 11.5 411 18.2 
Assistant principal Within district, outside school 57 4.6 27 1.2 
Assistant principal Outside district 30 2.4 130 5.8 
Teacher Within district, outside school 35 2.8 23 1.0 
Teacher Outside district 17 1.4 46 2.0 
District administrator Within district 246 19.8 392 17.4 
District administrator Outside district 57 4.6 294 13.0 
Notes: If the principal was did not appear in the data in the next year the position held by the principal in the closest 
next year is used where it exists. If the principal held multiple positions the priority ordering scheme outlined in 
Appendix Table B.11 is used to assign later position. Not included in the table are a very small percentage of high 
school principals (0.6 percent in North Carolina and 4.7 percent in Ohio) who held an immediate next position 
classified as “other professional educator” or “other professional.” School years included for North Carolina are 1994-
1995 through 2009-2010 and school years included for Ohio are 1995-1996 through 2011-2012. 
a This category includes all individuals were not employed by the North Carolina or Ohio public school system after 
they left their high school principalship. 
  

The study next takes a look at those entry cohorts of high school principals who had the 
ability to remain at their placement for at least 6 years (entering between school years 1995-1996 
and 2005-2006 in North Carolina and between school years 1996-1997 and 2006-2007 in Ohio). 
Nearly 30 percent of these principals left their posts before the start of their third school year in 
North Carolina. This percentage is slightly higher in Ohio (33 percent). By the start of their 
potential 6th year at their placement, however, less than one third remain at their posts in both 
states.45  

Table 3.13 and Table 3.14 (for North Carolina and Ohio respectively) are transition matrices 
listing, by immediate prior position/ immediate subsequent position, the percentage of principals 
who left their placement before their third year and the percentage who left their placement after 
6 or more years. So, for example, as shown in Table 3.13, 68 individuals whose immediate prior 
position was assistant principal in North Carolina left their high school principal placement 
before the start of their third year. Of these principals 16.2 percent went on to assume an 

                                                 
45 see Appendix Table B.81 through Appendix Table B.84 for more details. 
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assistant principalship after they left the high school. For each immediate prior position/ 
immediate subsequent position combination, asterisks on the percentage of principals who left 
after 6 or more years indicate that this percentage is significantly different from the percentage of 
principals who left before the start of their third year.  

In both states, in nearly all cases, principals who left after 6 or more years were more likely 
to leave the public school system all together than those who left before the start of their third 
year. One hypothesis as to why this is, is that a large percentage of these principals are retiring 
after a lengthy tenure as principal. Looking at those whose immediate prior position was in 
district administration, in both states the percentage of these individuals that go back to a 
position in district administration after one or two years of a high school principalship is 
significantly higher than the percentage of these individuals that go back to a position in district 
administration after 6 or more years. One theory behind this is that sometimes members of the 
district administration may step in to fill a vacant principalship for a temporary period of time 
and then reassume their role in district administration once a more permanent principal has been 
placed.  

In both states those who most recently served as an assistant principal, principal, teacher, or 
those who did not hold a public school position prior to assuming the new high school 
principalship and left after one or two years were more likely to assume another principalship 
than those that left after six or more years (although the difference is not significant for Ohio in 
the latter two cases). These may be cases where the principal was not a good fit for the high 
school principalship and has moved on to a different principalship, or where after serving for a 
few years, the principal has moved on to a more desirable principal placement.  
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Table 3.13.  
North Carolina, percentage of principals who left their high school after one or two years and the percentage who left their high school 
after six or more years by most recent previous employment and immediate subsequent employment 

Prior position 

Observations 
Later position

Assistant 
principal 

District 
administrator 

Principal Teacher 
Left NC public 

school system b 
Left after: Left after: Left after: Left after: Left after: Left after:

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

Assistant principal 68 83 16.2 3.6** 14.7 22.9 51.5 25.3*** 7.4 1.2* 10.3 21.7* 
District administrator 13 6 15.4 0.0 38.5 0.0** 7.7 16.7 7.7 0.0 30.8 66.7 
Principal 86 99 5.8 2.0 24.4 17.2 44.2 15.2*** 7.0 2.0 18.6 33.3** 
Teacher 5 6 0.0 0.0 40.0 0.0 60.0 0.0** 0.0 0.0 0.0 83.3*** 
No prior NC public school position a 11 8 0.0 0.0 9.1 12.5 36.4 0.0** 9.1 0.0 45.5 37.5 
Note: Asterisk in the “6 or more years” column denotes the percentage of principals that go on to a particular immediate subsequent position (after serving in a 
particular immediate prior position) differs by whether or not the principal left after 1or 2 years or after 6 or more years (***p<0.01, **p<0.05, *p<0.10).  
a This category includes all individuals were not employed by the North Carolina public school system prior to the year they assume a high school principalship. 
b This category includes all individuals were not employed by the North Carolina public school system after they leave a high school principalship. 
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Table 3.14.  
Ohio, percentage of principals who left their high school after one or two years and the percentage who left their high school after six or 
more years by most recent previous employment and immediate subsequent employment 

Prior position 

Observations 
Later position

Assistant 
principal 

District 
administrator 

Principal Teacher 
Left OH public 

school system b 
Left after: Left after: Left after: Left after: Left after: Left after:

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

1 or 2 
years 

6 or 
more 
years 

Assistant principal 149 114 16.8 7.0** 26.8 40.4** 34.2 17.5*** 4.0 1.8 12.8 32.5*** 
District administrator 38 24 13.2 8.3 50.0 25.0** 21.1 12.5 2.6 0.0 10.5 45.8*** 
Principal 172 107 7.0 5.6 34.3 26.2 33.7 17.8*** 2.3 5.6 16.9 38.3*** 
Teacher 52 41 19.2 7.3* 17.3 41.5** 34.6 19.5 13.5 4.9 5.8 24.4** 
No prior OH public school position a 43 18 11.6 0.0** 18.6 33.3 20.9 11.1 4.7 5.6 41.9 50.0 
Note: Asterisk in the “6 or more years” column denotes the percentage of principals that go on to a particular immediate subsequent position (after serving in a 
particular immediate prior position) differs by whether or not the principal left after 1or 2 years or after 6 or more years (***p<0.01, **p<0.05, *p<0.10).  
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 
b This category includes all individuals were not employed by the Ohio public school system after they leave a high school principalship. 
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Table 3.15 provides the level and location for those high school principals who go on to hold 
a different principalship. In both states the vast majority of outside district moves are to a high 
school principalship (74 percent in North Carolina and 76 in Ohio). A smaller percentage of 
within district moves are to another high school (33 percent in North Carolina and 30 percent in 
Ohio), but the percentages are still higher than within district moves to other school levels. 

Table 3.15.  
Level of next placement for principals whose most recent previous employment in the North 
Carolina and Ohio school systems was high school principal 

Position Location 
North Carolina Ohio 

Principals Principals (%) Principals Principals (%)
Principal All 450 100.0 570 100.0 

Elementary school   89 19.8 51 8.9 
Middle school   76 16.9 80 14.0 
High school   206 45.8 358 62.8 
Other   32 7.1 42 7.4 
Ungraded placement a   47 10.4 39 6.8 

Principal Within district 307 100.0 159 100.0 
Elementary school  79 25.7 26 16.4 
Middle school  62 20.2 34 21.4 
High school  100 32.6 48 30.2 
Other   26 8.5 19 11.9 
Ungraded placement a  40 13.0 32 20.1 

Principal Outside district 143 100.0 408 100.0 
Elementary school  10 7.0 25 6.1 
Middle school  14 9.8 46 11.3 
High school  106 74.1 310 76.0 
Other   6 4.2 23 5.6 
Ungraded placement a  7 4.9 7 1.7 

Notes: School years included for North Carolina are 1994-1995 through 2009-2010 and school years included for 
Ohio are 1995-1996 through 2011-2012. 
a Ungraded placements include principals who are employed by the district, but not assigned to a specific school 
(North Carolina N=30; Ohio N=34) and principals who are at schools that do not have data from the CCD in that year 
(North Carolina N=17, Ohio N=5).  

For high school principals who transitioned into another principalship, this study compares 
the characteristics of the high school and the school they transitioned to. In Table 3.16 the arrows 
indicate a significant difference between the high school placement and the subsequent 
placement (p<0.05) with upward arrows indicating that the standardized value of the variable is 
higher at the subsequent placement and downward arrows indicating that the standardized value 
of the variable is lower at the subsequent placement.46 The most striking patterns are that in 
North Carolina, more tenured high school principals tend to move to relatively more affluent 
schools with larger student bodies on average. There is also some evidence that in Ohio, more 
tenured high school principals and those high school principals who move to another high school 
placement or who move outside the district move to schools with a relatively more affluent study 
body with and with relatively fewer students of color on average. 

                                                 
46 See Appendix Table B.85 through Appendix Table B.90 for a more detailed version of this analysis.  
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Table 3.16.  
Direction of significant differences between the subsequent school and the high school by respective school characteristics 

Variable State 
% White 
students 

% Black 
students 

% 
Hispanic 
students 

% Asian 
students 

% FRPL 
students a 

Student 
achievement b 

Number of 
students 

Overall 
North Carolina 		 		 		 		 		 		 ↑	
Ohio ↑	 ↓	 		 		 ↓	 		 ↑	

Tenure at 
high 
school 
 

1 year North Carolina 		 		 		 		 		 		 		
  Ohio 		 		 		 		 		 		 ↑	
2 years North Carolina 		 		 		 		 		 		 		
  Ohio 		 		 ↓	 		 ↓	 		 ↑	
3+ years North Carolina 		 		 		 		 ↓	 		 ↑	
  Ohio ↑	 ↓	 		 		 ↓	 		 		

Location Within district North Carolina 		 		 		 		 		 		 		
  Ohio 		 		 		 		 		 		 		
Outside district North Carolina 		 		 		 		 		 		 ↑	
  Ohio 		 		 		 		 ↓	 		 ↑	

Level Elementary school North Carolina ↑	 		 		 		 		 		 		
  Ohio 		 		 		 		 		 		 ↑	
Middle school North Carolina 		 		 		 		 ↓	 		 		
  Ohio 		 		 		 		 		 		 		
High school North Carolina 		 		 		 		 		 		 ↑	
  Ohio ↑	 ↓	 		 		 ↓	 		 		

Note: Arrows indicate a significant difference between the high school placement and the subsequent placement (p<0.05). Upward arrows indicate the 
standardized value of the variable is higher at the subsequent placement and downward arrows indicate the standardized value of the variable is lower at the 
subsequent placement. 
a Information for FRPL status is available starting with schools year 1998-1999, and is not available for school year 2007-2008 in Ohio. 
b Information for student achievement is only available in North Carolina for school years 1997-1998 to 2010-2011.  
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Summary and conclusions  

Principal turnover can impede student, teacher, and school district success. Districts face 
significant challenges retaining principals, especially at the high school level. This may be 
because successful high school principals require skills and experiences that are more costly to 
obtain, or less traditionally acquired skills and experiences. Opportunities for alternative jobs 
also matter, however, and high school principals in particular may be using their current position 
as a stepping stone to a position in district leadership or to principal roles at more “desirable” 
locations. Using data from North Carolina and Ohio this study examines the relationship between 
a current high school principal’s turnover and their characteristics, holding other relevant factors 
constant while further interacting prior position with factors associated with principal turnover. 
Furthermore, principals who leave their current high school are followed to their next position to 
see if they used their current position as a stepping stone. Key results from the study, study 
limitations, and next steps for future research are discussed below. 

Over the study period, annual high school principal turnover ranged from 13 percent to 22 
percent in North Carolina and 11 percent to 21 percent in Ohio. In line with previous research, 
this study finds that in both states schools with the highest percentages of Black students, poor 
students, and low achieving students experience higher levels of high school principal turnover 
on average. 

With regard to job title, in both states the majority of high school principals held a 
principalship or an assistant principalship immediately prior to becoming principal at a high 
school. However, it is more common for a teacher to assume a high school principalship in Ohio 
than in North Carolina. With regard to job location, 44 percent of high school principals most 
recently held a position outside the district in Ohio compared with only 23 percent in North 
Carolina. This is likely because the pool of potential principalships is larger in the median North 
Carolina district. Focusing on those high school principals who most recently held a 
principalship, nearly half of within district moves were from the middle school level while nearly 
two thirds of outside district moves were from the high school level.  

This study also finds evidence that principals with different prior experiences sort into 
different schools, but that this varies by state. In North Carolina assistant principals and teachers 
are more likely to sort into smaller high schools while principals are more likely to sort into large 
urban high schools with more affluent students. District administrators are more likely to sort 
into less affluent high schools with more students of color. In Ohio, principals are more likely to 
sort into large high schools while district administrators are more likely to sort into smaller high 
schools. Teachers are more likely to sort into smaller, non-urban high schools with more white 
students while assistant principals are more likely to sort into larger, non-rural high schools with 
more students of color.  

For those high school principals who most recently held a principalship, in North Carolina, 
these principals on average move to relatively lower performing schools with larger student 



 

58 
 

bodies. It appears that those moving to relatively lower performing schools are coming from 
outside the district at the middle school level, while those moving to relatively larger schools are 
coming from outside the district at the high school level. In Ohio, these principals move to 
relatively larger, higher performing schools with fewer students of color on average. These 
results seem to be driven by moves from the high school level. In Ohio, therefore, there is some 
evidence that principals with previous high school experience tend to be moving to potentially 
more desirable locations. 

There is evidence from both states that, compared to those who most recently served as an 
assistant principal within the school, those who served as a principal in a different district are on 
average more likely to turn over. Additionally, in Ohio those who previously served as a 
principal within the district, those who previously served as a teacher outside the district, or 
those who did not hold a position in the Ohio public schools system are on average more likely 
to turn over than are those who most recently served as an assistant principal within the school. 
There was not much variation, however, in differential attrition by factors associated with 
principal turnover. In North Carolina for those who most recently held a principalship, those 
coming from the middle school level are less likely to leave than those coming from the high 
school level. In Ohio, however, there are no significant differences in the probability of leaving 
by level of the previous principalship. 

Over half of high school principals who leave their high school go on to assume a different 
principalship or a position in district administration. Over a quarter leave the public school 
system all together. There are differences in subsequent position however depending on how 
long the principal remained at the high school. In both states, in nearly all cases, principals who 
left after 6 or more years were more likely to leave the public school system all together than 
those who left before the start of their third year. A number of these principals may be retiring 
after a lengthy tenure as principal. For those whose immediate prior position was in district 
administration, in both states the percentage of these individuals that go back to a position in 
district administration after one or two years of a high school principalship is significantly higher 
than the percentage of these individuals that go back to a position in district administration after 
6 or more years. They may be stepping in to fill a vacant principalship until a more permanent 
principal is placed. In both states those who most recently served as an assistant principal, 
principal, teacher, or those who did not hold a public school position prior to assuming the new 
high school principalship and left after one or two years were more likely to assume another 
principalship than those that left after six or more years. These may be cases of poor principal fit, 
or where after serving for a few years, the principal has moved on to a more desirable principal 
placement.  

For those high school principals who subsequently assume another principalship, the vast 
majority of outside district moves are to a high school principalship (74 percent in North 
Carolina and 76 in Ohio). A smaller percentage of within district moves are to another high 
school (33 percent in North Carolina and 30 percent in Ohio), but the percentages are still higher 
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than within district moves to other school levels. Comparing characteristics of the new placement 
to the high school placement more tenured high school principals in North Carolina tend to move 
to relatively more affluent schools with larger student bodies on average. There is also some 
evidence that in Ohio, more tenured high school principals and high school principals who move 
to another high school placement or who move outside the district move to schools with a 
relatively more affluent study body with and with relatively fewer students of color.  

There are limitations to this study. In an effort to broaden the findings of this study data from 
two states were used. While this is interesting and informative, findings from this study are not 
generalizable to the United States as a whole. This study is also limited to high schools and 
findings can therefore not be generalized to schools with other grade levels. Additionally the 
research design used in this study cannot support causal inferences and efforts were not made to 
correct for multiple hypothesis testing. Efforts were not made to incorporate every factor that 
might influence high school principal turnover including years of total experience as a principal 
or in a school district, professional development received, demographic characteristics about the 
principals, principal salary and benefit information, or information about the principal labor 
market generally.  

Next steps for future research might include acquiring additional data from other states to see 
how the results differ. It would also be useful to look more broadly at principal prior experience 
perhaps including a more detailed career trajectory into the analyses. Length of tenure for 
immediate prior position might also be interesting to study alongside simply serving in a role 
previously. Including additional control variables that may impact principal turnover such as 
teacher quality at the school or salary level relative to other principals in the labor market might 
also be informative. Finally, it would be interesting to incorporate information on voluntary 
versus involuntary leaving decisions.  
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4. The impact of superintendent turnover on key district 
personnelŧŧ 

As CEO of a school district, the superintendent is responsible for strategic planning in that 
district including setting the agenda for policy change and implementation. Superintendents lead 
districts and make critical policy decisions regarding budget allocation, curriculum selection, 
school staffing structures, special programs, and adoption of reform efforts. Superintendents may 
also appoint central office staff and some career district staff in addition to hiring principals and 
rotating principal placements throughout the district. The effects of a superintendent’s actions 
pass directly and indirectly to principals through central office staff initiatives executed by 
central office staff. In an ideal world a superintendent would be able to carry out an effective 
long term policy agenda in a school district, however, short tenures and frequent superintendent 
turnover, or churn, thwart this responsibility and often result in turmoil for a school district. 

Superintendent turnover is not uncommon. Although estimates of the prevalence of 
superintendent turnover have varied over time and by geographic region, as of 2006 it is 
estimated that 15 percent of superintendents leave their jobs annually and that the average 
superintendent tenure is 5.5 years (Borja, 2006; Samuels, 2007). Primary factors influencing 
superintendent turnover include relationships with the school district board, size and location of 
the school district, and the school district’s financial situation (Alsbury, 2002; Byrd, Drews and 
Johnson, 2006; Czaja and Harman, 1999; Farkas et al., 2001; Glass, Bjork and Brunner, 2000; 
Grissom and Andersen, 2012; Melver, 2011; Metzger, 1997; Parker, 1996; Tallerico, Poole and 
Burstyn, 1994; Trevino et al., 2008). 

Not all change is bad. At times new leadership and a new vision are necessary to improve 
organizational effectiveness. Replacing a poorly performing superintendent, or a superintendent 
that is no longer a good fit for a school district could be beneficial. Prior organizational literature 
shows however, that while an influx of new ideas can benefit organizations, churn within an 
organization can lead to suboptimal results (Shen and Cannella Jr, 2002). There are a number of 
reasons to hypothesize that churn may be suboptimal for school systems. These include: (1) 
reforms are less likely to be implemented for long enough to be effective; (2) changes in key 
district appointees by new superintendents may lead to lack of leadership, historical knowledge, 
and continuity for school staff; (3) sustained turnover may breed skepticism and apathy among 
subordinates; (4) cohorts of principals might change more often in the wake of new 
superintendents, which may lead to inconsistency of direction for teachers and students; (5) 
change can be inefficient when costly new reforms are adopted (such as the institution of new 

                                                 
ŧŧ Jennifer Sloan McCombs aided in the conception of this chapter and provided significant guidance on early drafts. 
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curricula, assessments, training, professional development, or accountability) only to be replaced 
soon thereafter. 

Many of these hypotheses for why superintendent churn is suboptimal result from a 
subsequent churn of district central office staff and principals that may follow a change in the 
superintendent. However, a review of the literature reveals a lack of systematic analyses linking 
changes in superintendents to shifts in district positions and in school leadership. Most of the 
literature measures: the average length of superintendent tenure in various regions of the United 
States; the causes of superintendent turnover; and the impact of turnover on specific aspects of a 
school district. There have been a handful of published studies and a few doctoral theses 
attempting to link superintendent turnover directly to student achievement outcomes (Alsbury, 
2008; Berlau, 2011; Chingos, Whitehurst and Lindquist, 2014; Myers, 2010; Myers, 2011; Plotts, 
2011). Some of these authors note that the number of intervening variables between 
superintendent turnover and student achievement makes such direct linkage problematic. 

Using both repeated cross sections as well as a panel of school and district-level staffing data 
from the state of Ohio along with interview data, this research explores turnover in 
superintendents as it relates to two lower levels of staff: (1) central office staff and (2) principals. 
Quantitative analysis explores the association between superintendent turnover and changes to 
the employment of district central office staff and principals. It is the first study to quantitatively 
link superintendent turnover with subsequent central office staff or principal turnover. 
Qualitative analysis illustrates and provides examples of how superintendent turnover affects 
superintendents, central office staff, and school principals and it provides insight on trends 
discovered in the quantitative analysis. The benefit of this mixed methods approach is that the 
study will not only identify staff mobility trends it will add depth to these findings by gathering 
the perspectives of staff that have gone through district leadership transitions. 

Following a review of the literature on the causes and impacts of superintendent turnover the 
following research questions are addressed: 

5. What is the incidence of superintendent turnover in Ohio and does it vary over time or by 
superintendent or district characteristics? 

6. How does superintendent turnover relate to subsequent turnover among central office staff 
and among school principals?  

7. How do superintendents, central office staff, and principals describe superintendent turnovers 
and the effects of turnover on a school district? 

Literature review 

Research indicates that one of the primary factors influencing superintendent turnover, 
voluntary or involuntary, is a negative relationship with the school district board. Studies are 
mixed however, when it comes to the influence of the district’s financial situation or the size and 
location of the school district on superintendent turnover. The major impacts of superintendent 
turnover studied in the literature include impediments to continuation of district policy, the 
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monetary cost to districts, and the direct consequences for student achievement outcomes. What 
is lacking is research on the indirect impacts of superintendent turnover for student outcomes 
such as its association with turnover of other district staff.  

Causes of superintendent turnover 

Whether fired or resigning, negative school board relationships are the most commonly cited 
reason by superintendents for their turnover (Byrd, Drews and Johnson, 2006; Farkas et al., 
2001; Melver, 2011; Metzger, 1997; Parker, 1996; Tallerico, Poole and Burstyn, 1994). In 
addition, Grissom and Anderson's (2012) survey of superintendents and school board members 
in California found that districts with high functioning school boards had less superintendent 
turnover over the study period.  

Findings are mixed on the impact of district finances on superintendent turnover. Three 
studies from Illinois and Kentucky found no association between a district’s financial situation 
and superintendent turnover (Eaton and Sharp, 1996; Johnson et al., 2011). However, results 
from the largest scale study, a survey of a nationally representative sample of superintendents, 
indicate that a lack of financing for school district operations was the number one incentive for 
respondents to consider leaving their position (Glass, Bjork and Brunner, 2000). Additionally, 
Trevino et al. (2008) surveying 46 sitting superintendents in Texas found that the amount of 
funding for schools, or lack thereof, was the second biggest challenge faced by superintendents.  

Findings are also mixed from studies of the association between district size or rural/urban 
status on superintendent turnover. Studies of superintendent turnover in Washington state and 
Kentucky did not find evidence that district size had an impact on superintendent turnover 
(Alsbury, 2002; Alsbury, 2003; Johnson et al., 2011). At least two studies (one in Texas and one 
in California) find that larger districts have more frequent superintendent turnover (Czaja and 
Harman, 1999; Grissom and Andersen, 2012). Conversely, at least one study of superintendent 
turnover in North Carolina and Florida found that superintendents in the largest districts had 
longer tenures than those in smaller districts (2014). 

Impacts of superintendent turnover  

Although rarely studied empirically, the instability that superintendent turnover brings to a 
district and the negative impacts that result, are cited often in the superintendent turnover 
literature (Alsbury, 2003; Cook, 2006; Fullan and Miles, 1992; Myers, 2010; Miskel and 
Cosgrove, 1985; Natkin et al., 2002; Olson, 1995; Renchler, 1992; Robinson, 2013). Two 
studies, do provide qualitative results from interviews and case studies with district staff 
indicating that superintendent churn can lead to policy upheaval, change apathy from staff, and a 
feeling of stress and apprehension (Metzger, 1997; Ray and Marshall, 2005). Ray and Marshall 
(2005) reached these conclusions following interviews with staff in five districts that had 
recently fired their superintendent. Metzger (1997) reached her conclusions through interviews 
with 39 superintendents who had left their positions involuntarily. These superintendents 



 

63 
 

provided their perspectives on instability that superintendent turnover brings to district staff. 
These studies are informative, but limited in terms of generalizability. 

In addition to policy churn, superintendent turnover can be costly. Ray and Marshall (2005) 
find evidence from Texas that superintendent contract buyouts can have a negative impact on a 
district’s finances in the year of the buyout that continue into the next several school years. 
Putting a price tag on the cost of superintendent turnover, a journalist reported that contract 
buyouts for superintendents in Pennsylvania ranged from $120,000 to $500,000 (Parrish, 2013). 

A few studies have attempted to determine the association between superintendent turnover 
or superintendent tenure and student academic performance. Myers (2011), using data from 
Kansas, and Plotts (2011), using data from New Jersey, find evidence that reading achievement 
increases with superintendent in-state tenure. This is also true of in-district tenure in the case of 
Myers (2011). Berlau (2011) using data from reading, math, and science tests in Iowa does not 
find a relationship between superintendent within district tenure and these outcomes. Chingos, 
Whitehurst and Lindquist (2014) studying North Carolina and Florida also find no relationship 
between superintendent within district tenure and student math and reading outcomes. Using data 
from Washington state, Alsbury (2008) links superintendent turnover to gains in student 
achievement. He finds that, for districts with enrollments of 500 or fewer students, changes in 
test scores were positively associated with the number of superintendent turnovers in a district. 

One ramification of superintendent turnover that is often alluded to, but rarely studied 
empirically, is central office turnover or turnover of other district staff such as principals. In each 
case only one study was identified (Olson, 1995; Wilson and Heim, 1984). Olson (1995) 
summarizes a report by SERVE of the southeastern states. Results of this study were based on 
interviews with educational leadership and 10 focus groups with administrators and teachers in 
three school districts. Participants in this study reported that with each change in superintendent 
there followed a change in school principals. The study by Wilson and Heim (1984) looks at 
turnover for superintendents and central office staff but does not attempt to link the two. The 
current study will add to this limited literature by using quantitative data to directly link 
superintendent turnover to turnover in principal and central office staff. 

Impacts turnover in other district staff  

In parallel to studies of the impact of superintendent turnover on student achievement, there 
is a substantial body of literature linking principal turnover to negative impacts at the school 
level. These negative impacts include increased teacher turnover especially of higher quality 
teachers (Béteille, Kalogrides and Loeb, 2012; Clotfelter et al., 2007; Fuller, Baker and Young, 
2007), declining student achievement (Beteille, Kalogrides and Loeb, 2011; Clark, Martorell and 
Rockoff, 2009; Fuller, Baker and Young, 2007; Miller, 2013), and high costs to school districts 
in replacing and training new staff (Norton, 2002; Young and Fuller, 2009; Churn: The High 
Cost of Principal Turnover, 2014).  
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Although the direct effects of turnover at the central office have not been linked to student 
achievement impacts, these staff are vital to school district success. Honig et al. (2010) find that 
without significant engagement from central office staff it is difficult to achieve districtwide 
success in teaching and learning initiatives. These researchers argue that partnerships between 
the district central office and school leadership are essential for these districtwide improvements. 
Additionally, federal legislation including the Goals 2000 Act of 1994 and the No Child Left 
Behind of 2001 require district central offices to take part in helping their schools to meet 
academic standards (Honig, 2013).  

These studies make a case for identifying factors that are related to principal and central 
office staff turnover, especially of principals who are helping a school to thrive and central office 
staff who are helping a district to thrive. 

Data 

This study draws on administrative and school district demographic data that is publicly 
available, as well as interview data collected by the researcher. 

Employment and demographic data 

The administrative data on school district employees are publicly available from the Ohio 
DOE for school years 1995-1996 to 2012-2013 (Ohio Department of Education, 2014a).The data 
set provides a yearly snapshot of the employee’s ID, school system occupation, and work 
location (i.e., school district and school). School district demographic data are available from the 
CCD. The analyses are limited to “regular” school districts as defined by the CCD.47 These data 
are used to explore research questions one and two. 

Interview data 

To examine how superintendent turnover affects central office staff and school principals 
(research question three) interviews were conducted with six superintendents, eight central office 
staff, and twelve principals. Candidates were recruited from the largest urban Ohio school 
districts as well as from school districts that had hired a new superintendent in school year 2009-
2010 or more recently.48 All Ohio school districts that served more than 4,000 public school 
students during the 2010-2011 school year (N=97, 16% of all Ohio school districts) were 
considered potential interview candidate districts. Because district central office personnel are a 

                                                 
47 Districts are considered regular if they are coded in the CCD as a “local school district that is not a component of 
a supervisory union” or a “local school district component of a supervisory union”(Thomas et al., 2007). A district 
which is coded as “regular” at any point during the years of available data is included in the analyses. There are 714 
unique districts which are classified as regular districts at some point during the study period. Of these districts, 96 
are also not classified as regular districts at some point during the study period. 
48 The largest urban Ohio school districts in this study include districts classified as large or mid-size cities in the 
common core of data during school year 2010-2011. 
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key component of this study, districts with fewer than 4,000 students were excluded from the 
interview candidate pool as they tend to have very small central offices. During school year 
2010-2011, for example, the median size of the central office in districts with fewer than 4,000 
students was two individuals compared with four individuals in larger districts.49 To further 
narrow the pool of candidate districts, districts were categorized by the start year of the current 
superintendent and whether the district was relatively “less stable” or “more stable” in terms of 
superintendent turnovers. District relative stability was decided based on a count of the number 
of superintendents employed by the district from school year 2003-2004 onward as well as 
supplemental information about the nature of superintendent turnovers in the district gathered 
from an internet search. From these groups, 31 school districts were selected as interview 
candidate districts. These school districts had either the largest student populations, 
comparatively less superintendent stability, or had recently hired a new superintendent. 

Superintendents were contacted via email to request their participation in the study. A brief 
description of the study was provided along with the request to interview the superintendent as 
well as a few members of the district central office staff and a few district principals. 
Superintendents who did not respond to the initial email request within two weeks were sent a 
follow-up email and their administrative assistant was also contacted by phone. In total six 
superintendents agreed to be interviewed and five of these superintendents provided contact 
information for members of their district central office staff and principals. Interviews were 
conducted via telephone from August 2014 to November 2014. Each interview was scheduled 
for 60 minutes. Interview protocols and the statement of oral consent can be found in Appendix 
C. 

Table 4.1 provides the key features of the interview sample. The interview districts varied in 
terms of geographic setting as well as student enrollment. Interviewees had diverse career 
experiences. At the time of the interview approximately 40 percent of the sample had served in 
only one district during their career in education while 12 percent had served in five or more 
districts. Almost 60 percent of the sample had served in their current district for more than 10 
years and approximately 15 percent had served in their current district for fewer than five years. 
Interviewees also varied in the number of superintendents they had served under in their current 
district. The sample average is 3.6 superintendents. Of the eight members of the central office 
staff that were interviewed, seven had direct or indirect impact on principals in their district. Of 
note is in one interview district there is a public school administrators union. Almost all teachers 

                                                 
49 Here “central office staff” includes those classified as local education agency administrators in the common core 
of data. These are “[c]hief executive officers of education agencies, including superintendents, deputies, and 
assistant superintendents; other persons with districtwide responsibilities, e.g., business managers and professional 
instructional support staff” (Keaton, 2012). 
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in Ohio belong to a teachers union, but administrator unions, according to an interviewee, are 
quite rare and are located in only three districts in the state.50  

Table 4.1 
Key features of the interview sample 

Location 
District 

enrollment 
2010-2011 

Position 
Years 

in 
district 

Years in
current 
position 

Districts 
served 

in 

Superintendents 
served under in 
current district 

Large city 
  
  

>20,000 Superintendent >10 5-10 1 
Central office >10 5-10 2 5 
Principal >10 >10 1 8 

Mid-size city >20,000 Superintendent >10 5-10 1  
Rural fringe 
  
  
  
  
  

15,000-
20,000 

Superintendent 5-10 5-10 4  
Central office >10 5-10 6 6 
Central office >10 5-10 1 8 
Principal 5-10 5-10 2 3 
Principal 5-10 5-10 4 2 
Principal >10 5-10 5 3 

Large suburb 
  
  
  
  

10,000-
15,000 

Superintendent 1-4 1-4 5 
Central office >10 >10 1 4 
Central office 5-10 1-4 4 2 
Principal >10 >10 1 3 
Principal >10 >10 2 3 

Mid-size suburb 
  
  
  
  
  

5,000-
10,000 

Superintendent >10 1-4 4 
Central office 1-4 1-4 3 1 
Principal >10 5-10 1 3 
Principal 5-10 5-10 1 4 
Principal 1-4 1-4 1 2 
Principal >10 5-10 1 2 

Town distant 
  
  
  
  

5,000-
10,000 

Superintendent 1-4 1-4 3 
Central office >10 1-4 2 2 
Central office 5-10 1-4 4 3 
Principal >10 5-10 2 4 
Principal 5-10 5-10 3 3 

Methods 

To answer research question one on the incidence of superintendent turnover in Ohio this 
study first uses repeated cross sections of data to calculate the percentage of superintendents 
across the state remaining at their post into the following school year.51 This is done for the 
pooled sample of all Ohio districts over time.52 Next, to determine whether individual 
superintendent turnover is related to district characteristics as well as individual superintendent 

                                                 
50 According to a report by the Thomas B. Fordham Institute, 92 percent of Ohio teachers belong to a teacher’s 
union (Winkler, Scull and Zeehandelaar, 2012). 
51 In the state of Ohio the school year runs from July 1st to June 30th. 
52 Throughout these analyses superintendent turnover is defined only where a staff member is present in the position 
in year t and then a different staff member is present as superintendent in year t+1 (e.g., person A is listed as 
superintendent in District 1 in 2004-2005 while person B is listed as superintendent in District 1 in 2005-2006). 
Districts where there was a staff vacancy or a missing staff ID in year t or year t+1 are not included in these 
analyses. Throughout the remainder of these analyses only districts that employ at least one principal are considered. 
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characteristics this study employs duration analyses using a panel of superintendent employment 
history data. As in Chapter Three, the methods of Singer and Willett (1993) are followed. The 
main model of interest is for the conditional discrete tenure as superintendent using maximum 
likelihood and is estimated using the following logit model (model 1): 

 

 

Leaves is equal to zero if superintendent i remains the superintendent of the district in period 
j and equal to one if superintendent i leaves during period j. Period j is the number of years since 
the superintendent’s tenure began, thus each observation in the model is a superintendent-period. 
Previous, is a vector of indicator variables representing the superintendent’s prior employment. 
Prior employment is divided into four categories: (1) the superintendent served in the school 
district in some other capacity (e.g., they were previously the assistant superintendent in the 
district), (2) the superintendent was a superintendent in a different Ohio public school district, (3) 
the superintendent was employed by a different Ohio public school district in a capacity other 
than as superintendent, or (4) the superintendent was not employed by the Ohio public school 
system.53 The indicator variables for prior employment are equal to one if superintendent i held 
the prior employment immediately before he became the superintendent of the district and equal 
to zero if he did not. Tenure is the number of years superintendent i has served as superintendent 
of the district as of period j. Prior service is an indicator variable equal to one if the 
superintendent previously served as the superintendent of the district at some point in the past 
and equal to zero if he did not.54 District is a vector of district characteristic variables in period j 
(student race/ethnicity, student population size, number of teachers, number of school 
administrators, number of district administrators, student poverty, geographic location, and 
district revenue), finally Year is a vector of school year fixed effects. This study estimates an 
additional model (model 2) which includes interactions between prior employment and 
superintendent tenure. This model will determine if the effect of a superintendent’s prior 
employment on the probability they turnover differs as a function of how long the superintendent 
has served as the superintendent of the school district.  

                                                 
53 In 7 percent of cases the individual held more than one position in the prior year. In these cases the prior position 
assigned to them was determined by the following priority ranking scheme 1) the superintendent served in the 
school district in some other capacity, 2) the superintendent was a superintendent in a different Ohio public school 
district, 3) the superintendent was employed by a different Ohio public school district in a capacity other than as 
superintendent. 
54 There are 26 superintendents over the study period who served as a superintendent in a given district, left their 
post and then returned at a later time to once again serve as superintendent. For these individuals, tenure in the 
second service is added to their tenure in their first service (e.g., superintendent A who served as superintendent in 
District 1 from the 2002-2003 school year to the 2004-2005 school year and then came back to serve in the 2008-
2009 school year who be in his fourth year of tenure as superintendent in the 2008-2009 school year). These 
superintendents represent approximately 0.01 percent of the 2,354 superintendent-district placements over the study 
period.  

	 	  (1) 



 

68 
 

As discussed in Chapter Three, an important issue to address with a duration model is 
censoring. The model is limited to data on those superintendents who are observed entering their 
position as superintendent. Thus only superintendents who began their tenure after school year 
1995-1996 are included. For those individuals already employed as the superintendent in the first 
year of the data (school year 1995-1996) it is not possible to know their true tenure as 
superintendent or to know their prior employment before assuming the superintendency. It is also 
the case that some superintendents in the data are never observed leaving their post because the 
data does not extend past school year 2012-2013. As shown in Table 4.2, superintendents who 
enter their posts in the later years of the study period are more likely to be censored. As in 
Chapter Three, following the methods of Singer and Willett (1993), the model includes these 
censored superintendents as a component of each period’s risk set under the assumption that 
censoring is independent. 

Table 4.2 
Percentage of superintendents who are not observed leaving their post over the study period by 
starting school year in the district  

Starting school year Superintendents Censored (%) 
1996-1997 100 12.0 
1997-1998 100 10.0 
1998-1999 93 15.1 
1999-2000 114 13.2 
2000-2001 106 16.0 
2001-2002 79 13.9 
2002-2003 94 22.3 
2003-2004 97 22.7 
2004-2005 106 24.5 
2005-2006 130 26.2 
2006-2007 105 40.0 
2007-2008 111 59.5 
2008-2009 109 54.1 
2009-2010 90 64.4 
2010-2011 86 70.9 
2011-2012 129 90.7 

 
To answer research question two on how superintendent turnover relates to turnover in other 

district staff, an initial analysis was first conducted to identify how job titles are classified in the 
public school district employment history data. Using the Education Management Information 
System Manual (EMIS) which describes the various occupation codes in the Ohio public school 
system, all 17 positions falling under the heading “official/ administrative positions”, with the 
exception of “superintendent”, “principal”, and “assistant principal”, were considered for 
inclusion in the study’s definition of “central office staff” (Ohio Department of Education, 
2005).55 An analysis of the counts of individuals in these positions overall and within district, 

                                                 
55 According to the EMIS, official/ administrative positions are “[a] grouping of assignments comprising the various 
skill levels required to perform management activities, such as developing broad policies for the school district and 
executing these policies through the direction of staff members at all levels of the school district. Those activities 
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and of the years the positions exist in the data led to the decision to exclude five of the 14 
remaining positions falling under this heading.56 These five positions appeared atypical of 
positions in the average district because they existed in a relatively small number of districts in a 
given year on average and they were held by a relatively small number of individuals. Appendix 
Table C.4 provides detailed information about all official/ administrative positions and whether 
or not they are included in the analyses.  

Next, the relationship between turnover in superintendents and subsequent turnover in 
principal and central office staff is explored in two ways. First, the study explores what happens 
to the stability of principals and central office staff in a district following a superintendent 
turnover. Furthermore, it seeks to determine if the associations with other staff stability are 
immediate or if they happen over the course of the first few years of a superintendent’s tenure. 
For this analysis the relationship between superintendent turnover and the percentage of 
individuals in the district who left their position in a given school year is explored using the 
following ordinary least squares regression model (model 3): 

 

 

The model is run separately for principals and for central office staff. Using the model for 
principals as an example, Left position is the percentage of individuals employed as principal in 
the district in period j who left their position (i.e., left the district or changed their job title within 
the district) at some point during the period. Turnover is a vector of indicator variables for 
periods j-1 through j-5 equal to one if the district experienced a superintendent turnover in that 
period and equal to zero if the district retained their superintendent. District is a vector of district 
characteristic variables in period j (student race/ethnicity, student population size, number of 
teachers, number of school administrators, number of district administrators, student poverty, 
geographic location, and district revenue), and Year is a vector of school year fixed effects.  

Second, this study explores the association between exposure to superintendent instability 
and the probability that an individual leaves his or her position. Once again this study employs 
duration analyses this time to determine whether individual principal and central office staff 
turnover is related to their exposure to superintendent instability. Using the methods of Singer 
and Willett (1993) the model of interest is for the conditional discrete tenure as a principal or as a 

                                                                                                                                                             
performed directly by policy makers are also included here.” (Ohio Department of Education, 2005, Appendix D, p. 
4) 
56 For this study central office positions include: administrative assistant, assistant/ deputy/ associate superintendent, 
supervisor/ manager, treasurer, coordinator, education administrative specialist, director, Educational Service Center 
(ESC) supervisor, other official/ administrative. Positions excluded are administrative intern, ombudsman, tax 
assessing/ collecting, community school administrator, building manager assignment. 

	  (3) 
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member of the district’s central office using maximum likelihood and is estimated using the 
following logit model (model 4): 

 

 

The model is run separately for principals and for central office staff. Using the model for 
principals as an example, Leaves is equal to zero if principal i remains a principal in the district 
in period j and equal to one if principal i leaves this job title during period j. Period j is the 
number of years since the principal’s tenure as principal in the district began, thus each 
observation in the model is a principal-period. Superintendents, is the number of superintendents 
the district has employed as of period j since principal i became a principal in the district. Tenure 
is the number of years principal i has served as a principal in the district as of period j. District is 
a vector of district characteristic variables in period j (student race/ethnicity, student population 
size, number of teachers, number of school administrators, number of district administrators, 
student poverty, geographic location, and district revenue), finally Year is a vector of school year 
fixed effects. 

Similar to the model for superintendent turnover, the models of principal and central office 
staff turnover are limited to data on those principals and central office staff who are observed 
entering their positions. Thus only individuals who began their tenure after school year 1995-
1996 are included. Complete information on position tenure and information on the exposure to 
superintendents while in the position for those individuals who are employed in the first year of 
available data cannot be identified. It is also the case that some principals and central office staff 
in the data are never observed leaving their position because the data does not extend past school 
year 2012-2013. As shown in Table 4.3, principals and central office staff who enter their posts 
in the later years of the study period are more likely to be censored. Once again, following the 
methods of Singer and Willett (1993), the model includes these censored individuals as a 
component of each period’s risk set under the assumption that censoring is independent. 
  

 (4) 
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Table 4.3 
Percentage of principals and central office staff who are not observed leaving their position over 
the study period by starting school year in the district  

Starting school 
year 

Principals Central office staff 
Individuals Censored (%) Individuals Censored (%)

1996-1997 514 6.2 845 2.5 
1997-1998 453 5.1 1007 3.1 
1998-1999 527 10.4 1126 3.6 
1999-2000 555 13.2 1161 6.0 
2000-2001 615 17.4 2094 9.1 
2001-2002 515 16.1 1679 5.4 
2002-2003 510 20.4 1704 6.9 
2003-2004 434 21.7 1731 7.3 
2004-2005 445 31.0 1752 8.0 
2005-2006 534 35.0 2219 11.8 
2006-2007 459 41.2 1733 21.3 
2007-2008 415 46.5 1518 28.5 
2008-2009 566 63.1 1781 32.5 
2009-2010 402 68.9 1210 43.3 
2010-2011 378 79.9 811 55.1 
2011-2012 435 89.4 1199 81.7 

 
Research question three on the nature of superintendent turnover and the impacts of 

superintendent turnover on district staff, is answered using the interview data. Notes from the 
interviews were taken directly in the interview protocol document during the phone interviews 
and the interviews were audio recorded to supplement the notes. The verbatim transcripts were 
transcribed and analyzed using the qualitative data analysis software ATLAS.ti. A top-down 
approach, guided by the questions asked in the protocols, was used to identify themes and to 
examine the variability across respondents’ answers. Although interviews were conducted with 
both men and women, to increase anonymity only male pronouns are used when referring to 
interview respondents.  

Results 

Superintendent turnover in Ohio 

In order to understand the context of superintendent turnover in Ohio, this study investigated 
its incidence in the state over the study period and whether or not it was related to a variety of 
observable superintendent and district characteristics. On average 16 percent of superintendents 
did not return to their post after a given school year. As shown in Figure 4.1 below, the 
percentage of superintendents in Ohio in a given school year who were no longer superintendent 
in their district in the following school year ranged from a low of 12 percent following school 
year 2000-2001 to a high of 20 percent following school year 2010-2011.  
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Figure 4.1 
Percentage of superintendents who left their placement before the start of the following school 
year 

 

As discussed in the literature review section above, prior studies of superintendent turnover 
have looked at its relationship with district size, district geographic location, and district 
finances. In addition, although not yet tested empirically, it has been hypothesized that the 
impacts of short superintendent tenures are exacerbated by the fact that a large percentage of 
superintendents are hired from outside the district. Thus, the first year of a superintendent’s 
tenure is spent getting acquainted with the district instead of performing the critical roles of the 
superintendent (Whittle, 2005). This study next employs model 1, to determine whether or not 
several observable superintendent and district characteristics are associated with superintendent 
turnover. In the main text of the report, only those variables found to be significantly associated 
with superintendent turnover are discussed (regression p-value<0.05), however, full model 
results can be found in Appendix Table C.5. Variables found to be significantly associated with 
superintendent turnover are the superintendent’s previous employment, the superintendent’s 
tenure in the district, the percentage of the district’s student population that is Hispanic, and state 
and local district per pupil revenue.  

Following the methods of Korn and Graubard (1999), the study uses recycled predictions to 
estimate the average probability of turnover associated with each significant independent 
variable. For the superintendent’s previous employment what this means is for each type of 
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previous employment in turn, the fitted coefficient for the given previous employment is used to 
predict the probability of turnover for every observation as if they held that particular previous 
employment keeping all other covariates constant (i.e., the indicator variable for the previous 
employment is set to one, all other indicator variables for prior position are set to zero, and the 
remaining variables retain their original values). The estimated probability of turnover associated 
with that previous employment is the average of the predicted probabilities across all 
observations. For the continuous variables, the distribution of each variable was computed and 
the predicted probabilities were calculated at the 25th, 50th, and 75th percentile of each variable’s 
distribution. So for example, for the superintendent’s tenure in the district, to calculate the 
predicted probability of turnover for superintendents at the 25th percentile of the distribution of 
tenure, the fitted coefficient for superintendent tenure is used to predict the probability of 
turnover for every observation as if they were at the 25th percentile of the distribution of tenure 
keeping all other covariates constant. The estimated probability of turnover associated with the 
25th percentile of superintendent tenure is the average of the predicted probabilities across all 
observations. 

Table 4.4 below lists these recycled predictions along with their corresponding 95 percent 
confidence intervals for model 1. Also included are the p-values from the coefficients in the 
regression model. In the case of previous employment, the comparison previous employment is 
“within district.” In each case, the model estimates that the probability that a superintendent turns 
over is significantly higher for each previous employment compared with superintendents that 
are hired after serving in some other capacity in the same district. Most striking, for those hired 
from outside the Ohio public school system, the model predicts that in a given period the 
probability that these individuals will turnover is approximately 23 percent compared with 
approximately 13 percent for those hired from within the district a difference of 10 percentage 
points.  

The model predicts that the longer a superintendent has served at his post in the district, the 
more likely he is to turnover. Superintendents at the 25th percentile of the tenure distribution 
have a predicted probability of turnover of approximately 13 percent compared to approximately 
17 percent for superintendents at the 75th percentile of the tenure distribution. In terms of district 
finances, the model estimates that the probability a superintendent turnovers is negatively related 
to both state and local per pupil revenue, but the differences in the predicted probabilities for 
districts in the 75th and the 25th percentile of the distribution of these variables is somewhat small 
(approximately 1 percentage point in the case of state per pupil revenue, and approximately 2 
percentage points in the case of local per pupil revenue). 
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Table 4.4 
Predicted probability of superintendent turnover, results of model 1 

Previous employment 
Regression 

p-value 
Predicted 

probability 

95% 
confidence 

interval 
Within district -- 12.52 [11.12, 13.91] 
Outside district: superintendent 0.001 16.89 [14.71, 19.08] 
Outside district: other position 0.038 14.89 [13.13, 16.65] 
Outside OH public school system 0.000 22.94 [19.68, 26.19] 

Variable 
Regression 

p-value 

25th percentile 50th percentile 75th percentile 

Predicted 
probability 

95% 
confidence 

interval 

Predicted 
probability 

95% 
confidence 

interval 

Predicted 
probability 

95% 
confidence 

interval 
Superintendent tenure in district 0.000 12.55 [11.47, 13.56] 13.92 [15.93, 17.86] 17.02 [13.80, 15.98] 

% Hispanic students 0.021 16.44 [11.08, 13.95] 16.12 [15.66, 18.13] 15.42 [13.93, 15.85] 

State per pupil revenue ($10,000) a 0.040 16.95 [10.73, 14.30] 16.49 [15.48, 18.31] 15.72 [13.91, 15.87] 

Local per pupil revenue ($10,000) a 0.024 17.43 [10.41, 14.62] 16.84 [15.26, 18.53] 15.53 [13.95, 15.83] 
Note: Other covariates included in the model, not significantly related to superintendent turnover are : previously served as superintendent in district, %White 
students, % Black students, % FRPL students, number of students, number of teachers, number of school administrators, number of district administrators, district 
geographic location (suburb, town, rural, city (omitted)), federal per pupil revenue ($10,000). The model also includes school year fixed effects. Regressions are 
limited to school year 1998-1999 through school year 2011-2012 due to the availability of FRPL status (available starting school year 1998-199) and per pupil 
revenue (available up to school year2010-2011) 
a Adjusted to 2012 dollars 
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This study is interested in factors associated with superintendent tenure length as it 
hypothesizes that short superintendent tenures can result in turmoil for a school district. Thus 
model 2 which includes interactions between previous employment and superintendent tenure in 
addition to the covariates included in model 1 is estimated next. Full model results can be found 
in Appendix Table C.5. The only significant interaction term in this model is between previous 
employment outside the Ohio public school system and superintendent tenure in the district. The 
model estimates that the probability of turnover for superintendents hired from outside the Ohio 
public school system is higher than for those hired from within the district, however, the model 
also estimates that the longer a superintendent hired from outside the public school system 
remains superintendent, the less likely he is to turnover. Figure 4.2 below provides a plot of the 
predicted probability of turnover by the superintendent’s previous employment and the 
superintendent’s tenure in the district. Although the predicted probability of superintendent 
turnover for those hired from outside the public school system decreases the longer these 
superintendents remain at their posts, it is much higher in the first several years of superintendent 
tenure compared with the predicted probability of superintendent turnover for superintendents 
hired from within the school district (a difference of over 15 percentage points in the first year 
for example). Thus this analysis provides evidence that districts who hire their superintendent 
from outside the Ohio public school system are more likely to have to replace their 
superintendent in the critical first few years of a superintendent’s tenure compared to districts 
that are able to hire from within. 
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Figure 4.2 
Predicted probability of superintendent turnover, results of model 2 

 

Superintendent turnover and subsequent turnover in principals and central office staff 

The study next explores what happens to the stability of principals and central office staff in 
a district following a superintendent turnover. In addition, it seeks to determine if the 
associations with other staff stability are immediate or if they happen over the course of the first 
few years of a superintendent’s tenure. The results of model 3, run separately for principals and 
central office staff, provides evidence that the stability of principals and central office staff is 
associated with superintendent turnover. Table 4.5 provides the results of these models which 
separately regress the percentage of principals and the percentage of central office staff who left 
their position during a given school year on whether the district experienced recent 
superintendent turnover. The models also control for a variety of district characteristic variables 
along with school year fixed effects. Table 4.5 lists the coefficients from the superintendent 
turnover variables only, but full model results are available in Appendix Table C.7. 

For principals, model 3 estimates that districts which experienced a superintendent turnover 
in the previous year (i.e., they have a new superintendent in the current school year) will have a 
significantly higher percentage of their principals leave their position sometime before the start 
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of the next school year (by 2 percentage points on average) holding all else constant compared 
with districts that do not experience a superintendent turnover in the previous year. Similarly, for 
districts which experienced a superintendent turnover two years prior to the current school year 
the percentage of principals who leave their position sometime before the start of the next school 
year is significantly higher (again by approximately 2 percentage points) on average, holding all 
else constant, than for districts which did not experience a superintendent turnover two years 
prior. There are no significant differences in the percentage of principals who leave their position 
sometime before the start of the next school year for districts which experienced a superintendent 
turnover three, four, or five years prior to the current school year. 57  

For central office staff, the model estimates that districts which experienced a superintendent 
turnover in the previous year (i.e., they have a new superintendent in the current school year) the 
percentage of central office staff who leave their position sometime before the start of the next 
school year is not significantly different. However, for districts which experienced a 
superintendent turnover two years prior to the current school year the percentage of central office 
staff who leave their position sometime before the start of the next school year is significantly 
higher (by approximately 3 percentage points on average), holding all else constant, than in 
districts which did not experience a superintendent turnover two years prior. For districts which 
experienced a superintendent turnover three or four years prior, the percentage of central office 
staff who leave their position sometime before the start of the next school year is significantly 
higher (by approximately 2 percentage points on average), holding all else constant, than in 
districts which did not experience a superintendent turnover in these years. There are no 
significant differences in the percentage of principals who leave their position sometime before 
the start of the next school year for districts which experienced a superintendent turnover five 
years prior to the current school year.  

This analysis provides some evidence that superintendent turnover is related to principal and 
central office staff turnover. Additionally, this analysis suggests that while the association with 
turnover of principal staff appears to be more immediate on average (i.e., the effects are 
occurring close to when turnover occurs) the association with turnover on central office staff 
appears to happen a bit farther into a new superintendent’s tenure.  
  

                                                 
57 A five year time horizon was selected as the national average superintendent tenure as reported by the American 
Association of School Administrators in 2006 is 5.5 years. 
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Table 4.5 
Regression coefficients on superintendent turnover, results of model 3 

Superintendent turnover occurred in: Principals Central office staff 
School year t-1 1.8** 1.3 
School year t-2 1.5** 2.7*** 
School year t-3 0.8 1.7** 
School year t-4 0.0 1.8** 
School year t-5 1.2 0.7 
Notes: Asterisk denotes significant of coefficient (**p<0.05, *p<0.10). Regressions are limited to school year 2002-
2003 through school year 2011-2012. Other covariates included in the model not shown are : %White students, % 
Black students, %Hispanic students, % FRPL students, number of students, number of teachers, number of school 
administrators, number of district administrators, district geographic location (suburb, town, rural, city (omitted)), 
federal per pupil revenue ($10,000), state per pupil revenue ($10,000), local per pupil revenue ($10,000), and school 
year fixed effects.  

Next, this study explores the association between exposure to superintendent instability and 
the probability that an individual leaves his or her position and finds that there is a positive and 
significant relationship. The p-value of the regression coefficient for superintendent exposure is 
significant in the principal model (p-value=0.001) and in the central office staff model (p-
value<0.001). Table 4.6 below demonstrates how the recycled predictions along with their 
corresponding 95 percent confidence intervals for principals and central office staff differ by the 
number of superintendents employed by the district while an individual serves in the position. 
Models also control for in position tenure as well as a number of district characteristics and 
school year fixed effects. Full model results can be found in Appendix Table C.8. The model for 
principals predicts that principals exposed to one superintendent have a 14 percent chance of 
leaving their position in a given period, while those exposed to six superintendents have a 20 
percent chance of leaving their position in a given period. The model for central office staff 
predicts that a member of the central office staff exposed to one superintendent has a 25 percent 
chance of leaving in a given period while a central office staff member exposed to six 
superintendents has a 44 percent chance of leaving in a given period.  
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Table 4.6 
Predicted probability of principal and staff turnover by number of superintendents employed by 
the district, results of model 4 

Superintendent 
exposure while in 

position 

Principals Central office staff 

Predicted probability 
95% 

confidence 
interval 

Predicted probability 
95% 

confidence 
interval 

1 13.51 [13.00, 14.02] 25.45 [25.03, 25.88] 
2 14.69 [14.15, 15.24] 28.69 [27.94, 29.43] 
3 15.96 [14.74, 17.17] 32.14 [30.49, 33.80] 
4 17.31 [15.25, 19.37] 35.79 [33.09, 38.49] 
5 18.75 [15.71, 21.78] 39.61 [35.80, 43.41] 
6 20.28 [16.16, 24.39] 43.54 [38.60, 48.47] 

Notes: Regressions are limited to school year 1998-1999 through school year 2011-2012 due to the availability of 
FRPL status (available starting school year 1998-199) and per pupil revenue (available up to school year2010-2011). 
Other covariates included in the model not shown are: tenure in position, %White students, % Black students, 
%Hispanic students, % FRPL students, number of students, number of teachers, number of school administrators, 
number of district administrators, district geographic location (suburb, town, rural, city (omitted)), federal per pupil 
revenue ($10,000), state per pupil revenue ($10,000), local per pupil revenue ($10,000), and school year fixed 
effects.  

How superintendents, central office staff, and principals describe superintendent 
turnover and the impacts of turnover on a school district 

Interviews of staff from six Ohio public school districts provide insight into the varied nature 
of superintendent turnovers and the impact of superintendent turnover on central office staff and 
principals. 

Reasons for superintendent turnover vary 

Interviewees named six different reasons for superintendent turnover. Superintendents leave 
for retirement. One superintendent described his transition as a continuation of the previous 
retiring superintendent’s tenure. He even “had a transition period with [the] previous 
superintendent.” Superintendents leave because of poor relationships with the school board, or 
because the school board is dysfunctional. A central office respondent described this stating: 

There have been some cases where we’ve seen a superintendent…get hired by a 
board and the superintendent’s vision and the board’s vision they thought they 
were maybe in alignment…as that superintendent came in, and then…during that 
…transition… found that they weren’t in alignment and it was hard to move the 
district forward in those cases. Or, when the board’s not in agreement of the 
direction of the district or when there’s conflict on the board that can be very 
difficult for that superintendent then to lead that district and guide that board and 
keep things moving forward in a positive manner and so then there has been a 
change. 

Superintendents leave because they are struggling. As one superintendent put it “I think there 
are some [superintendents] who may start off well then they hit a rough spot in the road and they 
crumble under the pressure of dealing with [it].” Or, according to a principal the “ever growing 
demands and responsibilities that the superintendent position requires” incentivize 
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superintendents to leave. Superintendents leave because they can no longer maintain the 
momentum to continue to do their job successfully. According to one superintendent 

Four years in, now starting my fifth year, I now see why it’s rare for 
superintendents to last into those high single digits and beyond…because every 
decision that you’re making is one that can please people or displease people and 
you’ve got to keep building up your bank of social capital because you have to 
withdraw from that as well…it’s maintaining that energy and that engagement 
and that inclusiveness on your part to keep those relationships viable.  

Superintendents leave because of district finances. Respondents cited the fact that Ohio 
superintendents have to campaign for local funding as a driver of their turnover. As one principal 
put it “I think…the way [Ohio] funds schools…drives [superintendents] away.” While another 
said that superintendents who “come into a…financially stable district…have an opportunity to 
do a whole lot more than one who has to really work and campaign for funds.” This illuminates 
the finding from the quantitative section (see Table 4.4) that the more local per pupil revenue a 
district has, the less likely the superintendent is to leave. School districts in Ohio rely on local 
levies as part of the state’s school funding system. Superintendents depend on district residents 
to vote for tax increases mainly in the form of increases in their property taxes. School districts 
in regions with higher property values tend to generate more local school funding than do school 
districts in areas with lower property values (Lieszkovszky, 2011).  

Superintendents also leave to become superintendent of another school district. In some cases 
high-performing superintendents are recruited away. According to one superintendent 
“Superintendents who are having a level of success are often getting calls from 
headhunters…looking for superintendents for that next level up district in terms of size [and] in 
terms of finances and resources.” Superintendents who leave for another district may be using 
the current superintendency as a stepping stone to a more desirable district. One superintendent 
referring to districts in his general region stated “for the past several years the only driver [of 
superintendents turnover] that we’ve been seeing right now are more opportunities…to go to a 
larger district and take on a more lucrative contract or it’s been retirements.” 

The influence of superintendent turnover on central office staff and principal employment  

New superintendents have impacts on central office staff and principal employment.  

Impacts on central office staff 

Across the board the superintendent interviewees stated that they made changes to the district 
central office. In fact, two superintendents claimed that the biggest change they made their first 
year was to central office staff. The superintendents varied, however, on how they made changes 
as well as the time frame over which the changes took place. Three superintendents waited a year 
to observe and evaluate central office staff and began making cuts at the end of that time. Two 
superintendents did not make cuts until a few years into their tenure. The remaining 
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superintendent did not let people go, but made changes in how the central office was organized 
to reflect his new strategic plan for the district. He stated: 

We had had some positions open up that I did not fill during the first year. I held 
them to the side as we went through strategic planning and then based on the 
organizational chart and the priorities that the community expressed as being 
important we moved positions and changed some titles and some job descriptions 
in order to support the strategic plan.  

Central office staff and principal interviewees also spoke of changes that incoming 
superintendents had made to central office staff positions. One central office staff member 
quantified turnover in the central office staff in his district stating “I’d say [there was] about 50 
percent turnover in the central office team with the former superintendent whereas we’ve had 
almost 100 percent turnover with the current one.” Two principals from a different district also 
noted a sizable change in central office staff positions with one stating: 

We were too top heavy from the central office standpoint and I believe that 
roughly 30 or so positions were eliminated from the central office since the 
change [in the superintendent] so I know that that was…perceived to be a direct 
reflection of the superintendent’s work. 

When asked generally about changes new superintendents made to the central office staff 
makeup in the district four central office respondents and one principal stated that new 
superintendents reorganize the central office by assigning staff new job titles or job 
responsibilities. As one principal put it “each one of them came in and one of the very first things 
that they did is that they changed the structure of central office. So they would rename divisions 
or rename ‘reports to’.”  

Central office staff respondents were also probed directly on whether an incoming 
superintendent changed their job description or reassigned them to a different department. All 
eight respondents answered yes to this direct probe. Seven of the respondents elaborated with 
two stating that a new superintendent had assigned them to a completely different job, and five 
stating a new superintendent had modified their jobs either through adding additional 
responsibilities or changing how their department functioned.  

These interviewee responses align with the quantitative findings in Table 4.5 which show 
that on average districts which experienced a superintendent turnover two, three, or four school 
years prior, had significantly higher percentages of central office staff who turned over in the 
current school year than districts that did not experience superintendent turnover during these 
periods. The qualitative finding that incoming superintendents make changes to the job itself 
shows how the quantitative data fail to capture important impacts that superintendents make to 
central office staff, which include changes to lines of reporting and structure because there is no 
quantitative data on what a job actually entails and how this may change. Also not observable in 
the quantitative data is why superintendents choose to make staffing changes.  
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Providing insight on why superintendents made changes to central office staffing, 
interviewees cited conflicts with the new superintendent’s vision, a need to cut back on district 
spending, a desire to improve staff and district cohesion, and replacing staff with the 
superintendent’s own people. A superintendent let staff members go because “they weren’t a fit 
with [his] philosophy and with where [he] wanted to take the team.” But, conflicts with vision 
might also lead to staff choosing to leave as one respondent described “sometimes people’s 
belief systems are not the same [as the superintendent’s] and after a certain amount of time they 
see that this is not where they want their career to take the next turn…I’ve seen it happen here.” 

A superintendent who made cuts to central office staff for budgeting purposes stated “over a 
period of six months I reduced the central office staff by 50 percent and took about a million off 
the payroll.” This reason was also discussed by district staff. One central office staff member 
stated “during a couple of those [new superintendent] transitions we had experienced levy 
failures and went through significant reductions in staffing to balance the budget so those 
components played into it.” 

A superintendent striving to improve the cohesion of his central office described letting a few 
members of the central office go as “a breath of fresh air” in weekly senior staff meetings. 
Another superintendent replaced members of the central office in order to shift the balance of 
power in the district from the central office to the schools. A central office staff member 
mentioned that low-performing members of the central office staff might be at risk of losing their 
job when a new superintendent enters the district, but that “If you’re part of a high-performing 
group I don’t think you worry about it.”  

Superintendents and central office staff also mentioned a new superintendent’s desire to 
bring on their own staff as a reason to make changes in the central office. A superintendent stated 
that he put his “thumbprint” on the district central office by filling positions that opened up. Two 
central office staff members spoke of a superintendent bringing his or her own people into the 
central office. Interestingly, one respondent described this from the perspective of the district 
losing staff to follow a departing superintendent stating:  

[the former superintendent has] recruited fairly heavily from a lot of places to get 
some folks to go into [new district] and there were…five that ultimately left here 
to take a position in [new district]. And I don’t think that was because of the new 
superintendent, as more of the former superintendent.  

Interviewees discussed the instability or unease experienced by central office staff when a 
district hires a new superintendent. As one central office staff member put it “because you’re not 
sure how that superintendent will want to staff the central office and what they will believe, what 
system works for them.” Another stated “usually you have people jockeying for positon and the 
culture it’s been my experience it can be very unstable because people don’t know what to 
expect.” Two superintendents described a period where central office staff are figuring out the 
new superintendent with one respondent stating “part of that is the whole first year or, or 
whatever time frame is, is that whole does he like me, does she like me, are they smart, are they 
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not smart, what’s the push button?” Another superintendent described the entrance of a new 
superintendent as “disequilibrium” in the environment which “causes a lot of stress” to central 
office staff. 

Impacts on principals 

In terms of changes to the staffing of principal positions, only one superintendent stated that 
he made no direct changes. Central office respondents were split on whether or not a change in 
superintendent impacted the staff make-up of district principals. Two of the eight felt that these 
positions were insulated from changes in the superintendent. The quantitative findings in Table 
4.5 show that on average districts which experienced a superintendent turnover one or two years 
prior, had significantly higher percentages of principal staff who turned over in the current 
school year than districts that did not experience superintendent turnover during these periods. 

Discussing why superintendents made changes to principal staffing interviewees cited 
conflicts with the new superintendent’s vision (two respondents), a need to cut back on district 
spending (one respondent), and poor performance (four respondents). Three superintendents let 
principal staff go, or encouraged them to leave, based on performance. One superintendent made 
“massive changes to principals.” He stated that over the course of his tenure the principal has 
been replaced in more than 50 percent of the schools in his district. This superintendent entered a 
district that was struggling academically. He stated “…we had to improve academic achievement 
that was obvious, so we actually redesigned six elementary schools where we just got rid of the 
principal and changed the entire staff out.”  

Other impacts to principal employment described by the superintendent interviewees 
included increasing principal accountability and autonomy, changing a district practice of 
rotating principals around every few years to installing them more permanently at their schools, 
and improving principal hiring practices. In one district, the superintendent even placed 
principals under his direct control stating:  

Prior to [my tenure, principals] were not directly under the superintendent I put 
them directly under me...I was their direct report and spent an enormous amount 
of time in the building evaluating them and at the end of the first year we had 
some real “come to Jesus” meetings and I had four go back into the classroom or 
retire, and the second year, I had six more either leave or go back in the 
classroom and that includes assistant principals also. 

Two principal respondents also remarked on how a change in superintendent had resulted in 
changes in their job as principal. One stated that the job had been “streamlined” and more 
aligned to the state’s professional standards. The other stated “each [superintendent] individually 
has different things that they want to accomplish therefore our scope of work changes.”  

Interviewees discussed the instability or unease experienced by principals when a district 
hires a new superintendent. Two principal respondents stated that the uncertainty that comes with 
a change in superintendent results in a decrease in staff morale with one stating “it affects 
because people don’t know, they haven’t built a relationship with that person yet…all they know 
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is that person is in a position of power.” Superintendent respondents specified that uncertainty 
felt by principals was related to support and resource allocation or principal evaluations.  

Incoming superintendents can also impact principals via central office staffing. A principal 
respondent described a time when negative feelings existed in the district because of who the 
new superintendent had in the central office stating “[t]here was [a time when we had a new 
superintendent] where concerns about the working environment persisted longer than the other 
two and again that’s largely because of who he surrounded himself with.” One superintendent 
modified the district central office with the goal of better supporting principals. Three principals 
spoke of changes in the support they received from the central office either in the form of getting 
a new manager or person to report to, or of losing some support personnel from the central 
office. One principal spoke of the impact to the district on the reduction in central office staff 
stating: 

[the superintendent] was in a position where he had to make budget cuts so if we 
lost somebody we didn’t replace them….there were a lot of pains where 
somebody was taking on more…than they had in the past, and that probably took 
… two and a half to three years to finally even itself out.  

The varying perceptions of superintendent turnover 

When asked if superintendent turnover negatively or positively impacts school districts only 
one interviewee felt that superintendent turnover was generally negative stating “I think in 
general superintendent turnover is negative just because of the time it takes for the 
superintendent to get to know the community, to get to know the building leaders and there’s 
always that transition so I think in general that’s negative.” All other respondents offered 
examples of how superintendent turnover might have positive or negative impacts depending on 
the superintendent or district context.  

Eleven respondents felt that it can negatively or positively impact a school district, depending 
on the superintendent. For example, three respondents indicated that replacing a poorly 
performing superintendent would positively impact the district while the departure of a highly 
effective superintendent would negatively impact a school district. Six respondents described 
specific skills or traits of a superintendent that they perceived had impacted whether turnover 
was positive or negative for their school district. Traits linked with positive impacts included a 
willingness and desire to get to know people in the district, charisma, and good communication 
skills. Traits linked with negative impacts were autocracy and an inability to manage the central 
office.  

Nine respondents said that superintendent turnover can negatively or positively impact a 
school district depending on the fit of the superintendent with the district at that particular time. 
Five of these respondents indicated that change could be positive if the superintendent’s vision is 
no longer in alignment with the district. A principal commented “if you have a superintendent 
who…doesn’t align with where you feel education should be and then you get one that you feel 
does…then it could be a good thing.” Two respondents commented that sometimes turnover can 
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be positive if the district needs a fresh start with one principal stating “sometimes you just might 
need a rebirth or a change in focus.” Four respondents felt that depending on the current 
challenges faced by the district, a change in superintendent could be a good thing. One 
superintendent stated: 

I’ve been labeled a change agent so if you want change and someone to take the 
heat and move things forward, that’s me. But, if you want someone to maintain 
and build slowly over time, I don’t know that I’m the person for that, where there 
are other people that are great in that and sometimes after you have change 
agents that come in and make all the changes, that you may need that person who 
can build on that and maintain. 

Unexpected turnover can have a negative impact on a district. One principal described the 
tenor of the district after a superintendent’s unanticipated departure stating: 

Really out of nowhere [the superintendent] accepted a positon in [a new district] 
and to be honest it was a hard, it was easier for the principals to understand why 
he made that decision for he and his family, for the [building] staff they felt very 
much betrayed…for them it took a little bit to really trust that [the new 
superintendent] was going to stay more than a year or two. 

Where superintendent turnover was always described as a negative was when respondents 
across job titles spoke of a high churn of superintendents in a district (8 respondents). One 
principal respondent discussed a feeling of change apathy as a result of frequent superintendent 
turnover stating “I think what happens is people start to feel ‘oh this too will change’ because 
when the next superintendent comes in they’re going to change everything, that they’re going to 
bring in a program that they like or that they think is successful.” Another principal described the 
impacts of superintendent churn on the district’s ability to thrive stating: 

…many times when new superintendents come in we throw out everything that 
was done a lot of which was good work built on good work and then you start 
over and it’s very taxing on an organization….momentum and sustainability are 
so, so important in education and they are overlooked many times with the many 
transitions. 

Internal versus external superintendent hires  

A finding from the quantitative analysis (see Table 4.4 and Figure 4.2) is that superintendents 
on average are more likely to remain in their position if they are hired from within the district. 
Findings from the interviews illustrate some reasons why this might be. Four principals 
expressed that when a new superintendent comes in and has a commitment to or familiarity with 
the community, the turnover is more positively perceived. One principal commented on the fact 
that prior to the most recent superintendent, the previous three superintendents in his district had 
been from outside the state and “the community finally put their foot down and said listen we 
want somebody that’s homegrown here that kind of knows the community, that’s here for the 
right reasons.” Another principal stated “knowing that the [current] superintendent had invested 
roots in our community assisted in the lack of feeling of uneasiness. I’m very secure in this 
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turnover and I don’t necessarily foresee one coming in the near future.” A superintendent, hired 
internally, also mirrored these sentiments stating “I think people feel relieved and…when they 
announced me as superintendent they were like ‘oh thank you for doing this’ because they know 
that change can cause a lot of upheaval and I think that’s really the fear that some people have.”  

Respondents also felt that the new superintendent’s transition was facilitated with prior 
district experience. A central office staff member felt that his district greatly benefited from a 
superintendent who had previously served the district in other capacities because “[the 
superintendent] knew the people, knew the culture, knew the climate inside and outside the 
district, enabled an urban [school district] that needed to improve gave it two to three years 
ahead of [an external hire].” Two superintendents felt that because they were internal hires their 
transition into the district had been easier. One remarked “[my transition] was extremely easy 
only because I had taught here, I was born and raised here, my family is from here, I taught here 
for 20 plus years, I worked in central office, I was a principal here. So my transition here was an 
easy one.” The other superintendent said that “even though the superintendency is a minefield I 
did not step on too many of those mines just because I had the background and had been around 
for quite some time so that was really helpful.” 

In terms of continuity of district reform, one superintendent said that his motivation for 
applying for the superintendency was to ensure that the district remained on the trajectory set by 
the previous superintendent or, in his words, “to really tell the board that they should stay on the 
same direction that [the district] had already commenced and not to interrupt that work.” Another 
superintendent stated “if your goal is to build some type of, of permanent structure that can be 
able to withstand changes at the top, build your leadership from within. I think it’s a good thing.” 

Summary and conclusions 

There are a number of reasons to hypothesize that superintendent churn may be suboptimal 
for school systems, many of which result from a subsequent churn of district staff and principals 
that may follow a change in the superintendent. This study adds to the limited literature on the 
instability that superintendent turnover brings to a district. It explores the association between 
superintendent turnover and changes to the employment of district central office staff and school 
principals. It also draws on interview data to illustrate and provide examples of how 
superintendent turnover affects superintendents, central office staff, and school principals. Key 
results from the study, study limitations, and next steps for future research are discussed below. 

Superintendent turnover in Ohio is common as an average of 16 percent of superintendents 
left their districts in a given year over the study period. Results from the quantitative analysis 
show that on average, superintendents are less likely to leave districts with higher local revenue 
per pupil. Results from the interviews suggest the fact that Ohio superintendents have to 
campaign for local funding, as opposed to focusing on other duties, is a contributor to this 
finding. In 1997 the Ohio public school funding system, which is dependent on resident property 
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taxes, was declared unconstitutional by the Ohio Supreme Court. As of the time of this study 
however, despite various attempt to rework it, the school funding model had not changed 
(Lieszkovszky and Bloom, 2013).  

A key finding from the interviews is that the perception of superintendent turnover is not 
necessarily positive or negative, but rather it is dependent on the superintendent who leaves, the 
superintendent who is subsequently hired, and the prevailing district context. Where 
superintendent turnover was always described as a negative however, was when it was 
happening frequently in a district. This churn led to feelings of change apathy and an inability for 
the district to maintain momentum and sustainability. Superintendent churn is also related to 
instability in principal and central office staff. The quantitative analysis revealed that the more 
superintendents hired by the district during a principal’s tenure or a member of the district’s 
central office staff’s tenure the more likely the principal or member of the district central office 
is to leave their position. 

Results from the quantitative analyses provide some evidence that superintendent turnover is 
related to principal and central office staff turnover. They also suggest that the association with 
turnover of principal staff appears to be immediate on average. It is significantly higher one and 
two years after the district experiences superintendent turnover than in districts that did not 
experience superintendent turnover during these periods. On the other hand, the association with 
turnover on central office staff appears to happen a bit farther into a new superintendent’s tenure. 
Turnover for these staff is higher on average two, three and four years after a district experiences 
superintendent turnover compared with districts that did not experience superintendent turnover 
during these periods.  

Results from the interviews concurred with the quantitative findings that the entrance of a 
new superintendent is related to changes in central office and principal staff. And, in addition, 
shed light on how and why these changes were taking place. The qualitative analysis revealed 
that all interviewed superintendents made changes to the district central office. These changes 
came in the form of cutting positions, but also reassigning jobs, changes to lines of reporting, and 
alterations to the structure of the central office. Conflicts with the new superintendent’s vision, a 
need to cut back on district spending, a desire to improve staff and district cohesion, aligning the 
central office with the superintendent’s strategic plan, and replacing staff with the 
superintendent’s own people were all reasons named by superintendents and other respondents 
for making these changes. Five of the six superintendent interviewees also let principal staff go. 
The main reason for these decisions, according to the superintendent respondents, was poor job 
performance. In addition, in concurrence with the quantitative findings, the interviewed 
superintendents made changes at different points in their tenure to their central office staff. A 
few waited a year to observe staff before they made changes, some waited two years, and some 
made changes after the first several years. 

Superintendents hired from within the district are on average less likely to leave their districts 
than are superintendents hired from another Ohio school district or from outside the Ohio public 
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school system. The qualitative results suggest that internal hires may stay longer because 
superintendent turnover is more positively perceived by staff in districts that hire internally and 
that superintendents experience an easier transition because they are familiar with the workings 
of the district. Because internal hires may apply for the position to maintain continuity of district 
reform efforts, the battle with a school board to institute a new policy agenda may be lessened in 
the initial years of the superintendent’s tenure. Additionally, a district will have more 
information about an internal candidate than about any external candidate. Once a district 
decides that there are no suitable internal candidates for the superintendency and must looking 
outside the district, they are incurring a bigger risk. 

There are limitations to this study. Data for this study are limited to one state and are not 
generalizable to the United States as a whole. It is also important to note that not all states have a 
school funding structure similar to Ohio where superintendents campaign for funding. In 
addition Ohio has relatively small school districts. For example in the 2011-2012 school year 
Ohio had 89 counties and 615 school districts (approximately 7 school districts per county) while 
some states such as North Carolina, Florida, and Maryland have large county based districts (1 
school district per county). The size of the school district may have an impact on how much 
influence a superintendent can have on his school district especially for principals.  

Additionally, the research design used in this study cannot support causal inferences. The 
interview sample in this study is small and interviewees may not be well-informed about some of 
the topics or recommendations; they have limited experiences to draw on. Finally the principal 
and central office staff interviewees were staff that did not leave after the most recent 
superintendent turnover. Additionally, these principals and central office staff were 
recommended by the superintendent for the interviews. This may have implications on their 
responses.  

Next steps for this study include additional quantitative analyses. Specifically, investigating 
whether the interview comments are representative of the state as a whole would be worthwhile. 
This would involve analyzing such things as if lower performing principals are leaving after the 
entrance of a new superintendent, if spending on central office staff decreases after a 
superintendent turnover, and in cases where the superintendent transfers from another district, do 
other staff from that previous district also enter the new district. In terms of the qualitative 
analysis, interviews or case studies with a more sophisticated sampling design would increase the 
generalizability of these findings. Interviews with staff who left their district after a 
superintendent turnover would also broaden the depth of this study. Finally, interviewing former 
superintendents on why they left their position would be worthwhile.  
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5. Conclusion 

Student learning outcomes are the key purpose of public education. Staff turnover at all 
levels of the education hierarchy can impact these outcomes either directly or indirectly. The 
preceding three chapters of this dissertation examined three perspectives on school district staff 
turnover. This chapter brings together the key findings from these chapters and discusses the 
applications to school districts more broadly. 

Principals can contribute to teacher perceptions of the working environment 

Chapter Two provides evidence that principals have a significant and large impact on 
teachers’ perceptions of the school environment and that an increase in principal quality is 
associated with an improvement in these perceptions. Previous research has shown that negative 
perceptions of the school environment are associated with teacher turnover. Districts struggling 
with teacher turnover should assess climate and use that information to advise and support 
principals. These districts should consider the following:  

 Include measures of teacher school environment ratings in principal evaluations.  

 Establish a professional development plan emphasizing adult leadership training skills for 
principals in schools with low school environment ratings.  

 Look for or recruit principals with a proven track record of improvements in school 
environment ratings when hiring at schools that struggle to maintain a stable teaching 
force. 

Background matters for high school principal turnover 

Chapter Three provides evidence that holding constant several factors already known to be 
associated with principal turnover, prior public school position is associated with high school 
principal turnover. There is evidence from both North Carolina and Ohio that those coming into 
a high school principalship from a principalship outside the district are on average more likely to 
leave the high school than those coming into the position from an assistant principalship within 
the same school. But there are also different findings for each state. In Ohio those coming into a 
high school principalship from a principalship within the same district, from a teaching position 
outside the district, or from outside the Ohio public school system are also on average more 
likely to leave the high school than those coming into the position from an assistant principalship 
within the same school. In North Carolina those coming into a high school principalship from a 
middle school principalship are on average less likely to leave the high school than those coming 
into the position from a different high school principalship. Districts struggling to retain high 
school principals might consider the following: 
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 Target district staff with strong leadership skills for the principalship. 

 Explore explicit pipelines to the high school principalship via middle school 
principalships. 

 Collect and analyze data on high school principal background characteristics. Currently, 
there is virtually no research on which high school principals might stay longer. This 
study shows that research on what is driving turnover and staffing difficulties is a 
worthwhile investment. 

Superintendent turnover can have ramifications down the district hierarchy 

Chapter Four explores the impact of superintendent turnover on lower levels of school 
district staff. Regardless of the frequency of superintendent turnover, a higher percentage of 
principal and central office staff leave a district following a superintendent turnover compared 
with districts that retain their superintendent. New superintendents typically cut and reassign 
positions, but they sometimes also change duties and lines of reporting, and they can also change 
the level of accountability and autonomy for principals. When superintendents turnover, district 
staff experience a period of unease and transition. In addition, high levels of superintendent 
turnover are negatively perceived by district staff. The quantitative analysis reveals that the more 
superintendents hired by the district during the tenure of a principal or member of the district’s 
central office staff, the more likely the principal or staff member is to leave his or her position. 
The quantitative results indicate that superintendents hired from within the district are on average 
less likely to leave. The qualitative results suggest that this may be because superintendent 
turnover is more positively perceived by staff in districts that hire internally and that 
superintendents experience an easier transition because they are familiar with the workings of the 
district. Districts should consider the following: 

 Be aware that replacing a superintendent is more than just replacing a superintendent. 
It can have implications for district staff. 

 Develop an internal superintendent pipeline. Identifying district staff who have 
demonstrated leadership skills and grooming them for positions in district leadership 
could be a worthwhile investment for districts struggling to keep their superintendent. 

 Provide education for newly elected members of the school board. School board 
members should understand the role of the superintendent, the implications of 
superintendent turnover, and key school district history. 

Although a sizeable literature on public education staff turnover exists there is still much to 
be explored. This dissertation is informative and contributes to this literature, but there are still a 
number of questions that need to be addressed in order to provide solid advice to districts about 
how to reduce staff turnover and improve staff performance. 
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A.  Appendix to Chapter Two 

The following appendix provides additional details for the analyses performed in Chapter 
Two.  

Survey item wording changes 

The 2006, 2008, 2010, and 2012 North Carolina Teacher Working Conditions surveys 
contain 34 items of interest that were asked in each survey year, however there were some minor 
wording changes throughout the survey years. Detailed information is provided in Table A.1 
below. 

Table A.1 
Survey scales, corresponding items, and notes on wording changes 

Scale Item Wording variation 
Teacher time 
use  

Teachers have reasonable class sizes, affording 
them time to meet the educational needs of all 
students 

In 2010 and 2012 this item reads "Class 
sizes are reasonable such that teachers have 
the time available to meet the needs of all 
students" 

Teachers have time available to collaborate with 
their colleagues 

  

Teachers are protected from duties that interfere 
with their essential role of educating students 

  

School leadership tries to minimize the amount of 
routine administrative paperwork required of 
teachers 

In 2010 and 2012 this item reads "Efforts are 
made to minimize the amount of routine 
paperwork teachers are required to do" 

The non-instructional time provided for teachers in 
my school is sufficient 

  

Physical 
environment 

Teachers have sufficient access to appropriate 
instructional materials and resources 

In 2008 "(such as textbooks, curriculum 
materials, content references, etc.)" is also 
included 

Teachers have sufficient access to instructional 
technology, including computers, printers, 
software, and internet access 

  

Teachers have sufficient access to 
communications technology, including phones, 
faxes, email, and network drives 

In 2010 and 2012 "sufficient access to" is 
replaced with "access to reliable" 

Teachers have sufficient access to office 
equipment and supplies such as copy machines, 
paper, pens, etc. 

  

The reliability and speed of internet connections in 
this school are sufficient to support instructional 
practices 

  

Teachers have adequate professional space to 
work productively 

In 2010 and 2012 the word "professional" is 
not included 

Teachers and staff work in a school environment 
that is clean and well maintained 

In 2010 and 2012 this item reads "The school 
environment is clean and well maintained" 

Teachers and staff work in a school environment 
that is safe 

In 2010 and 2012 "Teachers and staff" is 
replaced with "The faculty" 
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Scale Item Wording variation 

Teacher 
empowerment/ 
school 
leadership  

Teachers are trusted to make sound professional 
decisions about instruction 

  

The faculty has an effective process for making 
group decisions and solving problems 

In 2010 and 2012 "and solving problems" is 
replaced with "to solve problems" 

In this school we take steps to solve problems   
There is an atmosphere of trust and mutual 
respect within the school 

  

The school leadership consistently enforces rules 
for student conduct 

In 2010 and 2012 "school leadership" is 
replaced with "school administrators" 

The school leadership support teachers' efforts to 
maintain discipline in the classroom 

In 2010 and 2012 "the school leadership" is 
replaced with "school administrators" 

The school leadership consistently supports 
teachers 

  

The school improvement team provides effective 
leadership at this school 

  

The faculty and staff have a shared vision   
Teachers are held to high professional standards 
for delivering instruction 

  

The procedures for teacher performance 
evaluations are consistent 

In 2010 and 2012 "performance" is not 
included 

Teachers receive feedback that can help them 
improve teaching 

  

The school leadership makes a sustained effort to 
address teacher concerns about: facilities and 
resources 

  

The school leadership makes a sustained effort to 
address teacher concerns about: the use of time in 
my school 

  

The school leadership makes a sustained effort to 
address teacher concerns about: professional 
development 

  

The school leadership makes a sustained effort to 
address teacher concerns about: leadership issues 

  

The school leadership makes a sustained effort to 
address teacher concerns about: new teacher 
support 

  

Overall, my school is a good place to teach and 
learn 

In 2010 and 2012 "teach" is replaced with 
"work" 

Professional 
development 
  

Sufficient funds and resources are available to 
allow teachers to take advantage of professional 
development activities 

In 2010 and 2012 this item reads "Sufficient 
resources are available for professional 
development in my school" 

Adequate time is provided for professional 
development 

In 2010 and 2012 this item reads "An 
appropriate amount of time is provided for 
professional development" 

Teachers have sufficient training to fully utilize 
instructional technology 

  

Note: Possible responses to all items in 2006 and 2008 were: (1) strongly disagree (2) somewhat disagree (3) neither 
disagree or agree (4) somewhat agree (5) strongly agree, possible responses to all items in 2010 and 2012 were: (1) 
strongly disagree (2) disagree (3) agree (4) strongly agree. 
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Factor analysis 

A factor analysis was performed to determine if the survey items were measuring broader 
school environment constructs and if these constructs were consistent across survey years. 
Specifically, a principal components factor analysis was implemented followed by an orthogonal 
rotation of the factors separately for each survey year on these items at the individual teacher 
level. The principal components factor analysis specified a minimum eigenvalue of one and was 
followed by an orthogonal varimax rotation. The tables that follow provide the detailed results of 
the factor analysis for each year of survey data. For each survey year there is a table providing 
results of the principal components factor analysis which includes the eigenvalues for the 
retained factors as well as the factor loadings and unique variances for each survey item. A 
second table for each survey year provides the rotated factor loadings for each survey item. The 
final table in this appendix provides the alpha values for each factor in each survey year. 
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Table A.2 
Results of factor analysis, eigenvalues, factor loadings, and unique variances, 2006 survey 

Factor1 Factor2 Factor3 Factor4 Uniqueness 

Eigenvalue 1.56 2.55 13.66 1.30  

Scale: Teacher time use      

Teachers have reasonable class sizes, affording them time to meet the educational needs of all students 0.32 0.32 0.38 0.19 0.61 

Teachers have time available to collaborate with their colleagues 0.51 0.36 0.47 0.04 0.39 

Teachers are protected from duties that interfere with their essential role of educating students 0.42 0.25 0.56 0.16 0.42 

School leadership tries to minimize the amount of routine administrative paperwork required of teachers 0.36 0.07 0.61 0.18 0.46 

The non-instructional time provided for teachers in my school is sufficient 0.55 0.32 0.47 0.07 0.36 

Scale: Physical environment      

Teachers have sufficient access to appropriate instructional materials and resources -0.22 0.39 0.54 0.02 0.51 

Teachers have sufficient access to instructional technology, including computers, printers, software, and 
internet access -0.33 0.50 0.50 0.04 0.39 

Teachers have sufficient access to communications technology, including phones, faxes, email, and network 
drives -0.30 0.49 0.50 0.09 0.42 

Teachers have sufficient access to office equipment and supplies such as copy machines, paper, pens, etc. -0.17 0.37 0.54 0.10 0.54 

The reliability and speed of internet connections in this school are sufficient to support instructional practices -0.27 0.44 0.42 0.08 0.55 

Teachers have adequate professional space to work productively -0.14 0.42 0.48 0.13 0.55 

Teachers and staff work in a school environment that is clean and well maintained -0.24 0.18 0.50 0.28 0.58 

Teachers and staff work in a school environment that is safe -0.22 0.08 0.59 0.31 0.50 

Scale: Teacher empowerment/ school leadership      

Teachers are trusted to make sound professional decisions about instruction 0.11 -0.07 0.68 0.07 0.52 

The faculty has an effective process for making group decisions and solving problems 0.03 -0.18 0.76 0.02 0.38 

In this school we take steps to solve problems 0.00 -0.23 0.77 0.06 0.35 

There is an atmosphere of trust and mutual respect within the school -0.02 -0.22 0.75 0.10 0.38 

The school leadership consistently enforces rules for student conduct -0.02 -0.22 0.73 0.16 0.39 

The school leadership support teachers' efforts to maintain discipline in the classroom -0.01 -0.25 0.75 0.16 0.36 
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Factor1 Factor2 Factor3 Factor4 Uniqueness 

The school leadership consistently supports teachers 0.01 -0.27 0.80 0.10 0.28 

The school improvement team provides effective leadership at this school -0.03 -0.22 0.75 -0.05 0.39 

The faculty and staff have a shared vision -0.06 -0.24 0.75 -0.01 0.37 

Teachers are held to high professional standards for delivering instruction -0.17 -0.20 0.60 -0.04 0.57 

The procedures for teacher performance evaluations are consistent -0.11 -0.24 0.68 -0.09 0.47 

Teachers receive feedback that can help them improve teaching -0.09 -0.24 0.70 -0.12 0.43 

The school leadership makes a sustained effort to address teacher concerns about: facilities and resources -0.08 -0.06 0.73 -0.06 0.46 

The school leadership makes a sustained effort to address teacher concerns about: the use of time in my 
school 0.16 -0.11 0.76 -0.07 0.38 

The school leadership makes a sustained effort to address teacher concerns about: professional development 0.01 -0.12 0.70 -0.27 0.42 

The school leadership makes a sustained effort to address teacher concerns about: leadership issues 0.04 -0.22 0.81 -0.10 0.29 

The school leadership makes a sustained effort to address teacher concerns about: new teacher support 0.01 -0.17 0.70 -0.15 0.46 

Overall, my school is a good place to teach and learn -0.06 -0.17 0.61 0.14 0.57 

Scale: Professional development      

Sufficient funds and resources are available to allow teachers to take advantage of professional development 
activities -0.01 0.31 0.47 -0.50 0.43 

Adequate time is provided for professional development 0.10 0.26 0.55 -0.55 0.32 

Teachers have sufficient training to fully utilize instructional technology -0.04 0.27 0.53 -0.44 0.44 
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Table A.3 
Results of factor analysis, rotated factor loadings, 2006 survey  

Factor1 Factor2 Factor3 Factor4

Scale: Teacher time use 0.56 0.24 0.13 0.03 

Teachers have reasonable class sizes, affording them time to meet the educational needs of all students 0.72 0.14 0.15 0.21 

Teachers have time available to collaborate with their colleagues 0.66 0.19 0.30 0.10 

Teachers are protected from duties that interfere with their essential role of educating students 0.56 0.13 0.45 0.04 

School leadership tries to minimize the amount of routine administrative paperwork required of teachers 0.75 0.10 0.18 0.18 

The non-instructional time provided for teachers in my school is sufficient     

Scale: Physical environment 0.16 0.59 0.24 0.23 

Teachers have sufficient access to appropriate instructional materials and resources 0.10 0.72 0.16 0.24 

Teachers have sufficient access to instructional technology, including computers, printers, software, and internet access 0.13 0.71 0.17 0.19 

Teachers have sufficient access to communications technology, including phones, faxes, email, and network drives 0.21 0.57 0.26 0.16 

Teachers have sufficient access to office equipment and supplies such as copy machines, paper, pens, etc. 0.11 0.63 0.12 0.15 

The reliability and speed of internet connections in this school are sufficient to support instructional practices 0.24 0.58 0.18 0.14 

Teachers have adequate professional space to work productively 0.10 0.53 0.35 -0.07 

Teachers and staff work in a school environment that is clean and well maintained 0.12 0.49 0.48 -0.11 

Teachers and staff work in a school environment that is safe     

Scale: Teacher empowerment/ school leadership 0.30 0.17 0.60 0.10 

Teachers are trusted to make sound professional decisions about instruction 0.20 0.15 0.73 0.14 

The faculty has an effective process for making group decisions and solving problems 0.17 0.16 0.77 0.09 

In this school we take steps to solve problems 0.16 0.18 0.75 0.05 

There is an atmosphere of trust and mutual respect within the school 0.17 0.19 0.74 0.00 

The school leadership consistently enforces rules for student conduct 0.17 0.17 0.76 -0.01 

The school leadership support teachers' efforts to maintain discipline in the classroom 0.18 0.14 0.82 0.06 

The school leadership consistently supports teachers 0.12 0.14 0.74 0.19 

The school improvement team provides effective leadership at this school 0.09 0.15 0.76 0.15 

The faculty and staff have a shared vision -0.04 0.18 0.61 0.14 
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Factor1 Factor2 Factor3 Factor4

Teachers are held to high professional standards for delivering instruction 0.01 0.13 0.69 0.20 

The procedures for teacher performance evaluations are consistent 0.02 0.11 0.71 0.23 

Teachers receive feedback that can help them improve teaching 0.12 0.26 0.63 0.24 

The school leadership makes a sustained effort to address teacher concerns about: facilities and resources 0.31 0.10 0.67 0.25 

The school leadership makes a sustained effort to address teacher concerns about: the use of time in my school 0.12 0.10 0.62 0.41 

The school leadership makes a sustained effort to address teacher concerns about: professional development 0.18 0.10 0.78 0.25 

The school leadership makes a sustained effort to address teacher concerns about: leadership issues 0.13 0.10 0.66 0.28 

The school leadership makes a sustained effort to address teacher concerns about: new teacher support 0.12 0.19 0.62 -0.01 

Overall, my school is a good place to teach and learn     

Scale: Professional development 0.14 0.24 0.18 0.68 

Sufficient funds and resources are available to allow teachers to take advantage of professional development activities 0.23 0.16 0.26 0.73 

Adequate time is provided for professional development 0.13 0.28 0.26 0.63 

Teachers have sufficient training to fully utilize instructional technology 0.56 0.24 0.13 0.03 
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Table A.4 
Results of factor analysis, eigenvalues, factor loadings, and unique variances, 2008 survey 

Factor1 Factor2 Factor3 Factor4 Uniqueness 

Eigenvalue 1.58 2.46 14.42 1.32  

Scale: Teacher time use      

Teachers have reasonable class sizes, affording them time to meet the educational needs of all students 0.34 0.28 0.42 0.19 0.59 

Teachers have time available to collaborate with their colleagues 0.52 0.30 0.51 0.05 0.38 

Teachers are protected from duties that interfere with their essential role of educating students 0.44 0.20 0.59 0.18 0.39 

School leadership tries to minimize the amount of routine administrative paperwork required of teachers 0.38 0.05 0.63 0.20 0.42 

The non-instructional time provided for teachers in my school is sufficient 0.55 0.25 0.54 0.10 0.33 

Scale: Physical environment      

Teachers have sufficient access to appropriate instructional materials and resources -0.18 0.40 0.56 -0.01 0.50 

Teachers have sufficient access to instructional technology, including computers, printers, software, and 
internet access -0.27 0.52 0.52 -0.01 0.38 

Teachers have sufficient access to communications technology, including phones, faxes, email, and network 
drives -0.27 0.50 0.52 0.05 0.40 

Teachers have sufficient access to office equipment and supplies such as copy machines, paper, pens, etc. -0.17 0.39 0.55 0.07 0.51 

The reliability and speed of internet connections in this school are sufficient to support instructional practices -0.26 0.47 0.44 0.05 0.51 

Teachers have adequate professional space to work productively -0.14 0.45 0.52 0.11 0.50 

Teachers and staff work in a school environment that is clean and well maintained -0.24 0.23 0.51 0.25 0.56 

Teachers and staff work in a school environment that is safe -0.22 0.15 0.60 0.29 0.49 

Scale: Teacher empowerment/ school leadership      

Teachers are trusted to make sound professional decisions about instruction 0.07 -0.08 0.71 0.13 0.47 

The faculty has an effective process for making group decisions and solving problems 0.01 -0.15 0.78 0.07 0.36 

In this school we take steps to solve problems -0.03 -0.20 0.79 0.10 0.32 

There is an atmosphere of trust and mutual respect within the school -0.03 -0.23 0.76 0.10 0.36 

The school leadership consistently enforces rules for student conduct -0.05 -0.23 0.74 0.15 0.38 

The school leadership support teachers' efforts to maintain discipline in the classroom -0.05 -0.24 0.75 0.16 0.35 

The school leadership consistently supports teachers -0.03 -0.28 0.80 0.10 0.26 
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Factor1 Factor2 Factor3 Factor4 Uniqueness 

The school improvement team provides effective leadership at this school -0.06 -0.22 0.76 -0.03 0.37 

The faculty and staff have a shared vision -0.08 -0.24 0.77 0.00 0.35 

Teachers are held to high professional standards for delivering instruction -0.20 -0.19 0.61 -0.05 0.55 

The procedures for teacher performance evaluations are consistent -0.12 -0.24 0.70 -0.07 0.44 

Teachers receive feedback that can help them improve teaching -0.11 -0.25 0.71 -0.10 0.41 

The school leadership makes a sustained effort to address teacher concerns about: facilities and resources -0.08 -0.05 0.75 -0.07 0.43 

The school leadership makes a sustained effort to address teacher concerns about: the use of time in my 
school 0.15 -0.12 0.78 -0.07 0.35 

The school leadership makes a sustained effort to address teacher concerns about: professional development 0.03 -0.13 0.73 -0.28 0.37 

The school leadership makes a sustained effort to address teacher concerns about: leadership issues 0.02 -0.24 0.82 -0.09 0.26 

The school leadership makes a sustained effort to address teacher concerns about: new teacher support 0.01 -0.18 0.71 -0.15 0.44 

Overall, my school is a good place to teach and learn -0.08 -0.16 0.52 0.16 0.67 

Scale: Professional development      

Sufficient funds and resources are available to allow teachers to take advantage of professional development 
activities 0.04 0.23 0.52 -0.53 0.40 

Adequate time is provided for professional development 0.15 0.18 0.60 -0.54 0.29 

Teachers have sufficient training to fully utilize instructional technology 0.02 0.23 0.57 -0.45 0.41 
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Table A.5 
Results of factor analysis, rotated factor loadings, 2008 survey 

Factor1 Factor2 Factor3 Factor4

Scale: Teacher time use     

Teachers have reasonable class sizes, affording them time to meet the educational needs of all students 0.57 0.23 0.15 0.05 

Teachers have time available to collaborate with their colleagues 0.72 0.15 0.17 0.23 

Teachers are protected from duties that interfere with their essential role of educating students 0.68 0.19 0.31 0.10 

School leadership tries to minimize the amount of routine administrative paperwork required of teachers 0.60 0.13 0.44 0.05 

The non-instructional time provided for teachers in my school is sufficient 0.75 0.12 0.22 0.19 

Scale: Physical environment     

Teachers have sufficient access to appropriate instructional materials and resources 0.17 0.60 0.25 0.24 

Teachers have sufficient access to instructional technology, including computers, printers, software, and internet access 0.12 0.72 0.16 0.24 

Teachers have sufficient access to communications technology, including phones, faxes, email, and network drives 0.13 0.72 0.18 0.19 

Teachers have sufficient access to office equipment and supplies such as copy machines, paper, pens, etc. 0.19 0.60 0.25 0.16 

The reliability and speed of internet connections in this school are sufficient to support instructional practices 0.10 0.66 0.13 0.16 

Teachers have adequate professional space to work productively 0.24 0.62 0.19 0.13 

Teachers and staff work in a school environment that is clean and well maintained 0.12 0.55 0.34 -0.06 

Teachers and staff work in a school environment that is safe 0.15 0.52 0.46 -0.08 

Scale: Teacher empowerment/ school leadership     

Teachers are trusted to make sound professional decisions about instruction 0.31 0.21 0.62 0.08 

The faculty has an effective process for making group decisions and solving problems 0.25 0.20 0.72 0.14 

In this school we take steps to solve problems 0.21 0.20 0.76 0.09 

There is an atmosphere of trust and mutual respect within the school 0.19 0.16 0.76 0.07 

The school leadership consistently enforces rules for student conduct 0.18 0.18 0.75 0.03 

The school leadership support teachers' efforts to maintain discipline in the classroom 0.18 0.18 0.76 0.02 

The school leadership consistently supports teachers 0.19 0.14 0.82 0.08 

The school improvement team provides effective leadership at this school 0.13 0.16 0.74 0.20 

The faculty and staff have a shared vision 0.12 0.17 0.76 0.17 
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Factor1 Factor2 Factor3 Factor4

Teachers are held to high professional standards for delivering instruction -0.03 0.19 0.62 0.16 

The procedures for teacher performance evaluations are consistent 0.04 0.14 0.71 0.21 

Teachers receive feedback that can help them improve teaching 0.04 0.13 0.72 0.24 

The school leadership makes a sustained effort to address teacher concerns about: facilities and resources 0.15 0.28 0.63 0.27 

The school leadership makes a sustained effort to address teacher concerns about: the use of time in my school 0.33 0.12 0.67 0.28 

The school leadership makes a sustained effort to address teacher concerns about: professional development 0.15 0.11 0.63 0.45 

The school leadership makes a sustained effort to address teacher concerns about: leadership issues 0.20 0.11 0.78 0.28 

The school leadership makes a sustained effort to address teacher concerns about: new teacher support 0.15 0.11 0.66 0.31 

Overall, my school is a good place to teach and learn 0.11 0.16 0.54 -0.04 

Scale: Professional development     

Sufficient funds and resources are available to allow teachers to take advantage of professional development activities 0.13 0.23 0.22 0.69 

Adequate time is provided for professional development 0.24 0.16 0.30 0.73 

Teachers have sufficient training to fully utilize instructional technology 0.16 0.27 0.28 0.64 
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Table A.6 
Results of factor analysis, eigenvalues, factor loadings, and unique variances, 2010 survey 

Factor1 Factor2 Factor3 Factor4 Uniqueness 

Eigenvalue 1.54 2.36 15.04 1.38  

Scale: Teacher time use      

Teachers have reasonable class sizes, affording them time to meet the educational needs of all students 0.42 0.28 0.41 0.11 0.57 

Teachers have time available to collaborate with their colleagues 0.49 0.27 0.52 0.01 0.42 

Teachers are protected from duties that interfere with their essential role of educating students 0.39 0.18 0.60 0.13 0.43 

School leadership tries to minimize the amount of routine administrative paperwork required of teachers 0.49 0.16 0.55 0.14 0.42 

The non-instructional time provided for teachers in my school is sufficient 0.55 0.24 0.54 0.08 0.34 

Scale: Physical environment      

Teachers have sufficient access to appropriate instructional materials and resources -0.14 0.44 0.59 -0.02 0.44 

Teachers have sufficient access to instructional technology, including computers, printers, software, and 
internet access -0.24 0.54 0.54 -0.03 0.35 

Teachers have sufficient access to communications technology, including phones, faxes, email, and network 
drives -0.27 0.52 0.54 0.05 0.36 

Teachers have sufficient access to office equipment and supplies such as copy machines, paper, pens, etc. -0.14 0.42 0.58 0.08 0.46 

The reliability and speed of internet connections in this school are sufficient to support instructional practices -0.22 0.47 0.47 0.04 0.50 

Teachers have adequate professional space to work productively -0.16 0.41 0.55 0.14 0.48 

Teachers and staff work in a school environment that is clean and well maintained -0.25 0.27 0.50 0.20 0.58 

Teachers and staff work in a school environment that is safe -0.17 0.01 0.66 0.26 0.47 

Scale: Teacher empowerment/ school leadership      

Teachers are trusted to make sound professional decisions about instruction 0.03 -0.10 0.75 0.12 0.41 

The faculty has an effective process for making group decisions and solving problems -0.01 -0.19 0.78 0.04 0.35 

In this school we take steps to solve problems -0.04 -0.21 0.80 0.09 0.31 

There is an atmosphere of trust and mutual respect within the school -0.02 -0.24 0.79 0.12 0.30 

The school leadership consistently enforces rules for student conduct -0.05 -0.15 0.72 0.26 0.39 

The school leadership support teachers' efforts to maintain discipline in the classroom -0.05 -0.16 0.74 0.30 0.34 

The school leadership consistently supports teachers -0.02 -0.25 0.82 0.12 0.25 
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Factor1 Factor2 Factor3 Factor4 Uniqueness 

The school improvement team provides effective leadership at this school -0.08 -0.22 0.78 -0.06 0.34 

The faculty and staff have a shared vision -0.04 -0.22 0.80 0.05 0.31 

Teachers are held to high professional standards for delivering instruction -0.19 -0.15 0.61 0.03 0.56 

The procedures for teacher performance evaluations are consistent -0.08 -0.21 0.76 0.02 0.38 

Teachers receive feedback that can help them improve teaching -0.09 -0.22 0.76 -0.01 0.37 

The school leadership makes a sustained effort to address teacher concerns about: facilities and resources -0.03 -0.14 0.77 -0.15 0.36 

The school leadership makes a sustained effort to address teacher concerns about: the use of time in my 
school 0.12 -0.16 0.79 -0.13 0.33 

The school leadership makes a sustained effort to address teacher concerns about: professional development 0.04 -0.16 0.75 -0.29 0.33 

The school leadership makes a sustained effort to address teacher concerns about: leadership issues 0.02 -0.25 0.80 -0.12 0.29 

The school leadership makes a sustained effort to address teacher concerns about: new teacher support 0.00 -0.18 0.74 -0.17 0.40 

Overall, my school is a good place to teach and learn -0.02 -0.12 0.45 0.19 0.75 

Scale: Professional development      

Sufficient funds and resources are available to allow teachers to take advantage of professional development 
activities -0.03 0.15 0.59 -0.56 0.32 

Adequate time is provided for professional development 0.05 0.12 0.60 -0.55 0.32 

Teachers have sufficient training to fully utilize instructional technology -0.03 0.14 0.60 -0.38 0.47 
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Table A.7 
Results of factor analysis, rotated factor loadings, 2010 survey 

Factor1 Factor2 Factor3 Factor4

Scale: Teacher time use     

Teachers have reasonable class sizes, affording them time to meet the educational needs of all students 0.61 0.19 0.14 0.08 

Teachers have time available to collaborate with their colleagues 0.68 0.18 0.20 0.21 

Teachers are protected from duties that interfere with their essential role of educating students 0.62 0.22 0.36 0.11 

School leadership tries to minimize the amount of routine administrative paperwork required of teachers 0.68 0.14 0.31 0.09 

The non-instructional time provided for teachers in my school is sufficient 0.75 0.15 0.24 0.15 

Scale: Physical environment     

Teachers have sufficient access to appropriate instructional materials and resources 0.21 0.63 0.25 0.24 

Teachers have sufficient access to instructional technology, including computers, printers, software, and internet access 0.14 0.74 0.16 0.24 

Teachers have sufficient access to communications technology, including phones, faxes, email, and network drives 0.12 0.75 0.20 0.17 

Teachers have sufficient access to office equipment and supplies such as copy machines, paper, pens, etc. 0.22 0.63 0.27 0.15 

The reliability and speed of internet connections in this school are sufficient to support instructional practices 0.12 0.66 0.16 0.15 

Teachers have adequate professional space to work productively 0.20 0.63 0.27 0.08 

Teachers and staff work in a school environment that is clean and well maintained 0.07 0.56 0.32 -0.01 

Teachers and staff work in a school environment that is safe 0.12 0.39 0.60 -0.05 

Scale: Teacher empowerment/ school leadership     

Teachers are trusted to make sound professional decisions about instruction 0.26 0.22 0.68 0.11 

The faculty has an effective process for making group decisions and solving problems 0.19 0.18 0.74 0.19 

In this school we take steps to solve problems 0.17 0.19 0.78 0.15 

There is an atmosphere of trust and mutual respect within the school 0.18 0.16 0.79 0.11 

The school leadership consistently enforces rules for student conduct 0.19 0.25 0.72 -0.04 

The school leadership support teachers' efforts to maintain discipline in the classroom 0.20 0.25 0.75 -0.06 

The school leadership consistently supports teachers 0.19 0.16 0.82 0.12 

The school improvement team provides effective leadership at this school 0.10 0.16 0.74 0.28 

The faculty and staff have a shared vision 0.16 0.17 0.77 0.19 
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Factor1 Factor2 Factor3 Factor4

Teachers are held to high professional standards for delivering instruction -0.01 0.22 0.60 0.15 

The procedures for teacher performance evaluations are consistent 0.11 0.18 0.73 0.20 

Teachers receive feedback that can help them improve teaching 0.09 0.17 0.74 0.23 

The school leadership makes a sustained effort to address teacher concerns about: facilities and resources 0.15 0.18 0.66 0.38 

The school leadership makes a sustained effort to address teacher concerns about: the use of time in my school 0.28 0.10 0.67 0.37 

The school leadership makes a sustained effort to address teacher concerns about: professional development 0.17 0.10 0.62 0.50 

The school leadership makes a sustained effort to address teacher concerns about: leadership issues 0.17 0.09 0.75 0.34 

The school leadership makes a sustained effort to address teacher concerns about: new teacher support 0.15 0.12 0.65 0.38 

Overall, my school is a good place to teach and learn 0.12 0.14 0.46 -0.05 

Scale: Professional development     

Sufficient funds and resources are available to allow teachers to take advantage of professional development activities 0.11 0.25 0.27 0.73 

Adequate time is provided for professional development 0.18 0.20 0.30 0.72 

Teachers have sufficient training to fully utilize instructional technology 0.15 0.29 0.33 0.56 
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Table A.8 
Results of factor analysis, eigenvalues, factor loadings, and unique variances, 2012 survey 

Factor1 Factor2 Factor3 Factor4 Uniqueness 

Eigenvalue 1.52 2.40 15.09 1.34  

Scale: Teacher time use      

Teachers have reasonable class sizes, affording them time to meet the educational needs of all students 0.37 0.29 0.42 0.19 0.57 

Teachers have time available to collaborate with their colleagues 0.47 0.27 0.54 0.11 0.41 

Teachers are protected from duties that interfere with their essential role of educating students 0.35 0.20 0.61 0.22 0.42 

School leadership tries to minimize the amount of routine administrative paperwork required of teachers 0.43 0.18 0.57 0.22 0.41 

The non-instructional time provided for teachers in my school is sufficient 0.52 0.24 0.55 0.19 0.34 

Scale: Physical environment      

Teachers have sufficient access to appropriate instructional materials and resources -0.12 0.44 0.57 -0.04 0.46 

Teachers have sufficient access to instructional technology, including computers, printers, software, and 
internet access -0.23 0.56 0.52 -0.07 0.35 

Teachers have sufficient access to communications technology, including phones, faxes, email, and network 
drives -0.28 0.52 0.54 -0.01 0.36 

Teachers have sufficient access to office equipment and supplies such as copy machines, paper, pens, etc. -0.18 0.42 0.58 0.03 0.46 

The reliability and speed of internet connections in this school are sufficient to support instructional practices -0.22 0.47 0.47 -0.03 0.51 

Teachers have adequate professional space to work productively -0.21 0.40 0.55 0.11 0.48 

Teachers and staff work in a school environment that is clean and well maintained -0.28 0.25 0.49 0.17 0.59 

Teachers and staff work in a school environment that is safe -0.22 -0.01 0.65 0.24 0.47 

Scale: Teacher empowerment/ school leadership      

Teachers are trusted to make sound professional decisions about instruction 0.01 -0.10 0.75 0.10 0.42 

The faculty has an effective process for making group decisions and solving problems -0.03 -0.19 0.78 0.02 0.35 

In this school we take steps to solve problems -0.06 -0.20 0.80 0.06 0.31 

There is an atmosphere of trust and mutual respect within the school -0.05 -0.24 0.79 0.12 0.30 

The school leadership consistently enforces rules for student conduct -0.11 -0.16 0.73 0.24 0.38 

The school leadership support teachers' efforts to maintain discipline in the classroom -0.12 -0.17 0.74 0.27 0.33 

The school leadership consistently supports teachers -0.05 -0.25 0.82 0.10 0.25 
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Factor1 Factor2 Factor3 Factor4 Uniqueness 

The school improvement team provides effective leadership at this school -0.07 -0.22 0.77 -0.08 0.34 

The faculty and staff have a shared vision -0.06 -0.23 0.80 0.04 0.31 

Teachers are held to high professional standards for delivering instruction -0.21 -0.14 0.61 -0.02 0.56 

The procedures for teacher performance evaluations are consistent -0.07 -0.20 0.75 -0.01 0.39 

Teachers receive feedback that can help them improve teaching -0.08 -0.22 0.76 -0.05 0.36 

The school leadership makes a sustained effort to address teacher concerns about: facilities and resources 0.00 -0.14 0.78 -0.15 0.35 

The school leadership makes a sustained effort to address teacher concerns about: the use of time in my 
school 0.15 -0.16 0.79 -0.10 0.32 

The school leadership makes a sustained effort to address teacher concerns about: professional development 0.11 -0.15 0.75 -0.27 0.33 

The school leadership makes a sustained effort to address teacher concerns about: leadership issues 0.04 -0.25 0.80 -0.10 0.28 

The school leadership makes a sustained effort to address teacher concerns about: new teacher support 0.06 -0.18 0.74 -0.17 0.39 

Overall, my school is a good place to teach and learn -0.04 -0.13 0.47 0.19 0.72 

Scale: Professional development      

Sufficient funds and resources are available to allow teachers to take advantage of professional development 
activities 0.09 0.15 0.60 -0.53 0.33 

Adequate time is provided for professional development 0.18 0.13 0.59 -0.51 0.34 

Teachers have sufficient training to fully utilize instructional technology 0.06 0.16 0.60 -0.37 0.48 
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Table A.9 
Results of factor analysis, rotated factor loadings, 2012 survey 

Factor1 Factor2 Factor3 Factor4

Scale: Teacher time use     

Teachers have reasonable class sizes, affording them time to meet the educational needs of all students 0.60 0.21 0.14 0.08 

Teachers have time available to collaborate with their colleagues 0.68 0.18 0.22 0.21 

Teachers are protected from duties that interfere with their essential role of educating students 0.63 0.23 0.35 0.10 

School leadership tries to minimize the amount of routine administrative paperwork required of teachers 0.68 0.15 0.32 0.10 

The non-instructional time provided for teachers in my school is sufficient 0.75 0.14 0.25 0.15 

Scale: Physical environment     

Teachers have sufficient access to appropriate instructional materials and resources 0.22 0.61 0.23 0.23 

Teachers have sufficient access to instructional technology, including computers, printers, software, and internet access 0.15 0.74 0.14 0.23 

Teachers have sufficient access to communications technology, including phones, faxes, email, and network drives 0.12 0.75 0.20 0.16 

Teachers have sufficient access to office equipment and supplies such as copy machines, paper, pens, etc. 0.20 0.64 0.27 0.15 

The reliability and speed of internet connections in this school are sufficient to support instructional practices 0.13 0.65 0.15 0.17 

Teachers have adequate professional space to work productively 0.19 0.63 0.28 0.06 

Teachers and staff work in a school environment that is clean and well maintained 0.09 0.54 0.33 -0.05 

Teachers and staff work in a school environment that is safe 0.12 0.38 0.61 -0.07 

Scale: Teacher empowerment/ school leadership     

Teachers are trusted to make sound professional decisions about instruction 0.26 0.22 0.67 0.13 

The faculty has an effective process for making group decisions and solving problems 0.18 0.18 0.74 0.19 

In this school we take steps to solve problems 0.17 0.19 0.78 0.15 

There is an atmosphere of trust and mutual respect within the school 0.19 0.16 0.79 0.10 

The school leadership consistently enforces rules for student conduct 0.19 0.24 0.73 -0.04 

The school leadership support teachers' efforts to maintain discipline in the classroom 0.19 0.24 0.76 -0.07 

The school leadership consistently supports teachers 0.19 0.16 0.82 0.12 

The school improvement team provides effective leadership at this school 0.10 0.16 0.74 0.27 

The faculty and staff have a shared vision 0.16 0.17 0.78 0.17 
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Factor1 Factor2 Factor3 Factor4

Teachers are held to high professional standards for delivering instruction -0.02 0.23 0.61 0.14 

The procedures for teacher performance evaluations are consistent 0.13 0.17 0.72 0.20 

Teachers receive feedback that can help them improve teaching 0.10 0.17 0.74 0.24 

The school leadership makes a sustained effort to address teacher concerns about: facilities and resources 0.16 0.18 0.68 0.36 

The school leadership makes a sustained effort to address teacher concerns about: the use of time in my school 0.29 0.10 0.68 0.36 

The school leadership makes a sustained effort to address teacher concerns about: professional development 0.19 0.09 0.62 0.49 

The school leadership makes a sustained effort to address teacher concerns about: leadership issues 0.18 0.08 0.76 0.32 

The school leadership makes a sustained effort to address teacher concerns about: new teacher support 0.17 0.11 0.65 0.38 

Overall, my school is a good place to teach and learn 0.15 0.12 0.49 -0.06 

Scale: Professional development     

Sufficient funds and resources are available to allow teachers to take advantage of professional development activities 0.12 0.26 0.30 0.71 

Adequate time is provided for professional development 0.19 0.20 0.30 0.70 

Teachers have sufficient training to fully utilize instructional technology 0.16 0.29 0.32 0.56 
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Table A.10 
Results of factor analysis, alpha values, all survey years 

Scale Range 
Survey

2006 2008 2010 2012

Teacher time use 0.79 – 0.81 0.79 0.81 0.79 0.80 

Physical environment 0.83 – 0.85 0.83 0.85 0.85 0.84 

Teacher empowerment/ school leadership 0.96 – 0.95 0.95 0.96 0.95 0.96 

Professional development 0.75 – 0.80 0.75 0.78 0.80 0.78 

 
 

Descriptive statistics for key variables 

Table A.11 provides the mean and standard deviation of each of the school-level average 
factor scales derived from the North Carolina Teacher Working Conditions Survey by survey 
year. Because possible survey items responses changed from (1) strongly disagree (2) somewhat 
disagree (3) neither disagree or agree (4) somewhat agree (5) strongly agree for the 2006 and 
2008 surveys to a scale of (1) strongly disagree (2) disagree (3) agree (4) strongly agree for the 
2010 and 2012 surveys, it was necessary to standardize each measure by school year.  

Table A.11 
Distribution of North Carolina Teacher Working Conditions Survey scales by school year 

  2005-2006 2007-2008 2009-2010 2011-2012 

Observations 2,079 2,194 2,261 2,058 
Factor scale Mean SD Mean SD Mean SD Mean SD 
Teachers have sufficient time 3.09 0.43 3.30 0.48 2.71 0.31 2.69 0.31 
Physical environment 3.70 0.38 3.94 0.41 3.14 0.27 3.11 0.26 
Teacher empowerment/school leadership 3.63 0.43 3.79 0.48 3.03 0.29 3.01 0.28 
Professional development 3.30 0.39 3.51 0.45 2.91 0.26 2.91 0.24 
Note: Possible responses to all items in 2006 and 2008 were: (1) strongly disagree (2) somewhat disagree (3) neither 
disagree or agree (4) somewhat agree (5) strongly agree, possible responses to all items in 2010 and 2012 were: (1) 
strongly disagree (2) disagree (3) agree (4) strongly agree. 

 
Table A.12 provides the means and SDs for the principal-level, school-level, and district-

level control variables used in the analyses overall and for each school year. 
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Table A.12 
Distribution of school and district control variables by school year 

  All years 2005-2006 2007-2008 2009-2010 2011-2012 

Observations 7,761 1,971 1,527 2,222 2,041 

Variable Mean SD Mean SD Mean SD Mean SD Mean SD 

Principal tenure: North Carolina 5.6 3.9 5.3 3.6 5.3 3.8 5.8 3.9 6.1 4.0 

Principal tenure: school 3.9 2.9 3.8 2.9 3.8 2.9 3.9 2.9 4.0 3.0 
School: min grade 2.5 4.2 2.3 4.1 2.6 4.2 2.6 4.2 2.5 4.2 
School: max grade 7.2 2.9 7.0 2.8 7.2 2.9 7.2 2.9 7.2 2.9 
School: pupil/teacher ratio 14.9 3.5 14.8 4.6 14.4 2.6 14.9 3.1 15.3 3.1 
School: magnet school 0.0 0.2 0.1 0.2 0.0 0.2 0.0 0.2 0.0 0.2 
School: American Indian (%) 1.3 6.3 1.4 6.4 0.8 3.3 1.6 7.2 1.5 6.9 
School: Asian (%) 2.0 3.3 1.9 2.9 1.7 2.7 2.2 3.7 2.0 3.7 
School: Hispanic (%) 10.8 10.5 8.6 9.0 9.8 10.2 11.0 10.5 13.5 11.3 
School: Black (%) 29.4 24.3 32.3 25.1 26.1 24.6 32.0 24.0 26.2 22.9 
School: FRPL (%) 53.2 21.4 50.1 21.4 49.3 21.4 54.7 21.1 57.3 21.0 

District: per pupil spending ($) a 8370.2 1053.0 7669.2 819.5 8657.0 1020.2 8605.4 1025.6 8576.4 1003.2 

District: school administrators 110.5 127.3 115.8 131.8 89.1 119.5 116.0 128.1 115.4 126.3 
District: rural 0.6 0.5 0.5 0.5 0.6 0.5 0.5 0.5 0.6 0.5 
District: suburb 0.1 0.3 0.2 0.4 0.1 0.3 0.1 0.3 0.1 0.2 
District: town 0.1 0.3 0.1 0.3 0.1 0.3 0.1 0.3 0.1 0.2 
District: city 0.2 0.4 0.2 0.4 0.2 0.4 0.3 0.5 0.2 0.4 
a Not adjusted to real dollars. 
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Relationship between survey scales and control variables  

Table A.13 provides correlations between the principal-level, school-level, and district-level 
control variables used in the analyses and the standardized measures of the school environment 
derived from the North Carolina Teacher Working Conditions Survey. 

Table A.13 
Regressing North Carolina Teacher Working Conditions Survey scales on school and district 
control variables  

Variable 
Teacher time 

use 
Physical 

environment 

Teacher 
empowerment/ 

school 
leadership 

Professional 
development 

Principal tenure: North Carolina 0.033*** 0.072*** 0.065*** 0.06*** 
Principal tenure: school 0.076*** 0.107*** 0.105*** 0.102*** 
School: min grade 0.108*** -0.173*** -0.17*** -0.139*** 
School: max grade 0.132*** -0.177*** -0.124*** -0.143*** 
School: pupil/teacher ratio -0.154*** 0.021* 0.007 0.006 
School: magnet school -0.035*** -0.064*** -0.093*** -0.064*** 
School: American Indian (%) 0.037*** 0.013 0.006 0.056*** 
School: Asian (%) -0.035*** 0.019* -0.024** -0.032*** 
School: Hispanic (%) -0.09*** -0.084*** -0.094*** 0.009 
School: Black (%) -0.024** -0.209*** -0.202*** -0.032*** 
School: FRPL (%) 0.03*** -0.131*** -0.12*** 0.041*** 
District: per pupil spending ($) a 0.124*** 0.047*** 0.014 0.000 
District: school administrators -0.042*** -0.048*** -0.108*** -0.006 
District: rural 0.033*** 0.017 0.102*** -0.02* 
District: suburb -0.023** 0.036*** 0.000 0.049*** 
District: town 0.036*** 0.046*** 0.003 0.017 
District: city -0.046*** -0.079*** -0.122*** -0.026** 

Note: Asterisk denotes the correlation coefficient is significant (***p<0.01, **p<0.05, *p<0.10) 
 

Principal mobility in North Carolina 

Figure A.1 shows the percentage of North Carolina public schools in each school year that 
retained the same principal from the previous school year, hired a new principal who had 
previously served as a principal in the state, or hired a new principal who had not served as a 
principal in North Carolina previously. The percentage of schools retaining the same principal 
from one school year to the next increased over the study period while the percentage of schools 
hiring a principal who had not previously served as a principal in the state decreased. 
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Figure A.1 
Percentage of schools in a given school year that have the same principal as the previous school 
year, a different principal who previously held a principalship in the state, or a different principal 
new to the principalship in that school year 
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Table A.14 shows the percentage of schools by the number of different principals the school 
hired in the years of the survey. Table A.15 shows the percentage of principals by the number of 
different schools the principal served at during the survey years. These analyses are limited to the 
sample of principals with survey data and non-missing model covariates.  

Table A.14 
School exposure to principals in North Carolina school years 2005-2006, 2007-2008, 2009-2010, 
and 2011-2012 

Principals Schools Schools (%) 
1 786 31.7 
2 1,243 50.2 
3 424 17.1 
4 24 1.0 

Total 2,477 100 

Table A.15 
Principal exposure to schools in North Carolina school years 2005-2006, 2007-2008, 2009-2010, 
and 2011-2012 

Schools Principals Principals (%) 
1 2,902 77.6 
2 777 20.8 
3 60 1.6 
4 1 0.0 

Total 3,740 100.0 

 
 

Sensitivity analyses: drop schools with less than 20 percent teacher 
response rate 

Ideally, all teachers in a school, or at least a representative group of teachers from each 
school, would respond to the survey. Low response rates within schools are a concern because 
schools with low teacher response rates might provide a biased response that is not representative 
of the majority of teachers at the school. In the main report schools with any teacher survey data 
are included. To ensure that schools with low response rates were not biasing the results, 
however, the analyses were also limited to schools with at least a 20 percent teacher response 
rate. . Table A.16 below provides the results of models 1, 2, and 3 for each measure of the school 
environment for this particular group, and Figure A.2 presents the results from correlating the 
individual estimates of principal fixed effects from model 1. Table A.16 and Figure A.2 provide 
very similar results to Table 2.8 and Figure 2.3 in the main body of the report. 
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Table A.16 
Distribution of principal fixed effect estimates from models of school environment measures 

  Teacher time use Physical environment 
Teacher empowerment/ 

school leadership 
Professional development 

Model [1] [2] [3] [1] [2] [3] [1] [2] [3] [1] [2] [3] 
Standard deviation 0.76 0.92 0.92 0.78 0.89 0.88 0.90 0.91 0.91 0.79 0.91 0.90 
Adjusted standard deviation  0.28 0.71 0.66 0.41 0.68 0.63 0.60 0.70 0.66 0.23 0.67 0.60 
                         
10th percentile -0.88 -1.09 -1.11 -0.90 -1.12 -1.12 -1.03 -1.12 -1.15 -0.93 -1.10 -1.11 
25th percentile -0.42 -0.61 -0.61 -0.44 -0.56 -0.56 -0.49 -0.56 -0.56 -0.46 -0.58 -0.58 
50th percentile 0.01 -0.04 -0.05 0.00 0.02 0.01 0.02 0.01 0.03 0.00 -0.01 0.02 
75th percentile 0.43 0.53 0.55 0.46 0.59 0.58 0.52 0.58 0.59 0.45 0.56 0.56 
90th percentile 0.88 1.15 1.15 0.90 1.14 1.13 1.01 1.11 1.10 0.91 1.11 1.10 
                          

(75th percentile - median) 0.42 0.57 0.60 0.45 0.57 0.57 0.50 0.57 0.56 0.45 0.56 0.55 

                          
# of principals 3,084 3,720 3,084 3,084 3,720 3,084 3,084 3,720 3,084 3,084 3,720 3,084 
# of schools 1,833 2,475 1,833 1,833 2,475 1,833 1,833 2,475 1,833 1,833 2,475 1,833 
                          
p-value on F-test 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 
                          
School fixed effects Yes No No Yes No No Yes No No Yes No No 

Note: Principal control variables are tenure as principal in school and tenure as principal in the state of North Carolina. School control variables are minimum 
grade, maximum grade, %FRPL, classroom teacher to student ratio, magnet school, % students American Indian, % students Asian, % students Black, and % 
students Hispanic. District Control variables: per-pupil spending, number of school administrators, indicators for rural, suburb, town (omitted city). School year fixed 
effects are also included (omitted school year is 2005-2006). P-value on F-test refers to the p-value of the F-test that all principal fixed effects are equal to zero. 
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Figure A.2 
Correlations of principal fixed effects, results from model 1 

 

Note: “r” refers to the correlation coefficient; asterisk indicates significance at the 0.05 level 

Sensitivity analyses: drop schools with greater than 100 percent teacher 
response rate 

For this study, teacher response rate is defined as the number of teachers at a given school 
with valid survey data divided by the number of classroom teachers reported on the North 
Carolina School Report Card. This definition results in several instances where the response rate 
is greater than 100 percent (6 percent of schools in 2006, 15 percent of schools in 2008, and 24 
percent in 2010 and in 2012). In these instances, the number of teacher respondents exceeding 
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the number of classroom teachers ranged from one to 107 with a mean difference of 2.4. A 
reason for the discrepancy may be that a teacher not considered a classroom teacher by the North 
Carolina School Report Card definition, but assigned to the school took the survey. Schools with 
greater than a 100 percent teacher response rate are included in the analyses in the main body of 
the report. To ensure that these schools were not biasing the results however, this appendix 
provides results for the analyses which exclude these schools. Table A.17provides the results of 
models 1, 2, and 3 for each measure of the school environment for this particular group, and 
Figure A.3 presents the results from correlating the individual estimates of principal fixed effects 
from model 1. Table A.17 and Figure A.3 provide very similar results to Table 2.8 and Figure 
2.3 in the main body of the report.  
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Table A.17 
Distribution of principal fixed effect estimates from models of school environment measures 

  Teacher time use Physical environment 
Teacher empowerment/ 

school leadership 
Professional development 

Model [1] [2] [3] [1] [2] [3] [1] [2] [3] [1] [2] [3] 
Standard deviation 0.89 0.98 0.98 0.79 0.91 0.90 0.86 0.95 0.93 0.80 0.94 0.91 
Adjusted standard deviation 0.55 0.75 0.71 0.41 0.67 0.61 0.52 0.72 0.65 0.27 0.67 0.58 

                        
10th percentile -1.11 -1.17 -1.18 -0.97 -1.12 -1.12 -1.03 -1.17 -1.18 -0.94 -1.12 -1.11 
25th percentile -0.61 -0.64 -0.65 -0.51 -0.57 -0.56 -0.49 -0.59 -0.58 -0.47 -0.61 -0.60 
50th percentile 0.00 -0.04 -0.05 0.00 0.01 0.01 0.01 0.02 0.04 0.00 0.00 0.02 
75th percentile 0.60 0.57 0.58 0.51 0.59 0.60 0.50 0.61 0.61 0.47 0.57 0.57 
90th percentile 1.14 1.23 1.24 0.97 1.14 1.13 1.00 1.14 1.13 0.94 1.12 1.10 
                          

(75th percentile - median) 0.60 0.62 0.63 0.51 0.58 0.59 0.49 0.59 0.58 0.47 0.57 0.55 

                          
# of principals 2,591 3,415 2,591 2,591 3,415 2,591 2,591 3,415 2,591 2,591 3,415 2,591 
# of schools 1,569 2,410 1,569 1,569 2,410 1,569 1,569 2,410 1,569 1,569 2,410 1,569 
                          
p-value on F-test 0.000 0.000 0.003 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.001 0.006 
                          
School fixed effects Yes No No Yes No No Yes No No Yes No No 

Note: Principal control variables are tenure as principal in school and tenure as principal in the state of North Carolina. School control variables are minimum 
grade, maximum grade, %FRPL, classroom teacher to student ratio, magnet school, % students American Indian, % students Asian, % students Black, and % 
students Hispanic. District Control variables: per-pupil spending, number of school administrators, indicators for rural, suburb, town (omitted city). School year fixed 
effects are also included (omitted school year is 2005-2006). P-value on F-test refers to the p-value of the F-test that all principal fixed effects are equal to zero. 
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Figure A.3 
Correlations of principal fixed effects, results from model 1 

 

Note: “r” refers to the correlation coefficient; asterisk indicates significance at the 0.05 level 

Sensitivity analyses: include responses only from teachers who responded 
to all items in a given factor scale 

To assess the within-group agreement of teachers in a given school, factor scales were first 
created by averaging the response to each item in a factor by individual teacher year response 
(e.g., if teacher A rated her principal in 2004 and again in 2006 she will have an average score 
for each factor scale in each year). In the main report, if a respondent was missing any values for 
an item within a factor scale, the respondent’s score for that item was imputed as the average 



 

A-30 
 

value for all non-missing scale items. Table A.18 provides the percentage of teacher respondents 
that have a missing value for at least one survey item in a given factor scale. 

Table A.18 
Percentage of teacher respondents with at least one missing value by factor scale 

Factor scale 
Items in 

scale 
Teachers Teachers missing any items (%) 

Teachers have sufficient time 5 298,764 4.58 
Physical environment 8 298,805 5.57 
Teacher empowerment/ school leadership 18 298,840 18.75 
Professional development 3 297,866 2.87 

 
As a robustness check the analyses were performed using responses from teachers who 

responded to all items in a given factor scale only. Table A.19 provides the results of models 1, 
2, and 3 for each measure of the school environment for this particular group, and Figure A.4 
presents the results from correlating the individual estimates of principal fixed effects from 
model 1. Table A.19 and Figure A.4 provide similar results to Table 2.8 and Figure 2.3 in the 
main body of the report.  
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Table A.19 
Distribution of principal fixed effect estimates from models of school environment measures 

  Teacher time use Physical environment 
Teacher empowerment/ 

school leadership 
Professional development 

Model [1] [2] [3] [1] [2] [3] [1] [2] [3] [1] [2] [3] 
Standard deviation 0.77 0.90 0.90 0.78 0.89 0.89 0.92 0.91 0.91 0.82 0.92 0.91 
Adjusted standard deviation 0.29 0.68 0.63 0.38 0.68 0.64 0.60 0.70 0.64 0.30 0.68 0.63 
                          
10th percentile -0.91 -1.08 -1.08 -0.89 -1.13 -1.14 -1.05 -1.15 -1.15 -0.96 -1.13 -1.13 
25th percentile -0.43 -0.58 -0.58 -0.43 -0.55 -0.56 -0.51 -0.53 -0.53 -0.47 -0.58 -0.58 
50th percentile 0.01 -0.05 -0.05 0.01 0.02 0.01 0.02 0.03 0.05 0.00 0.00 0.01 
75th percentile 0.43 0.53 0.54 0.44 0.58 0.58 0.53 0.59 0.60 0.48 0.56 0.58 
90th percentile 0.91 1.10 1.11 0.90 1.14 1.14 1.01 1.11 1.10 0.95 1.12 1.11 
                          
(75th percentile - median) 0.42 0.57 0.59 0.43 0.56 0.56 0.52 0.56 0.55 0.48 0.56 0.57 
                          
# of principals 3,111 3,740 3,111 3,111 3,740 3,111 3,108 3,738 3,108 3,111 3,740 3,111 
# of schools 1,842 2,477 1,842 1,842 2,477 1,842 1,842 2,477 1,842 1,842 2,477 1,842 
                          
p-value on F-test 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.002 
                          
School fixed effects Yes No No Yes No No Yes No No Yes No No 

Note: Principal control variables are tenure as principal in school and tenure as principal in the state of North Carolina. School control variables are minimum 
grade, maximum grade, %FRPL, classroom teacher to student ratio, magnet school, % students American Indian, % students Asian, % students Black, and % 
students Hispanic. District Control variables: per-pupil spending, number of school administrators, indicators for rural, suburb, town (omitted city). School year fixed 
effects are also included (omitted school year is 2005-2006). P-value on F-test refers to the p-value of the F-test that all principal fixed effects are equal to zero. 
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Figure A.4 
Correlations of principal fixed effects, results from model 1 

 

Note: “r” refers to the correlation coefficient; asterisk indicates significance at the 0.05 level. 
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Full model results from main model of interest 

Table A.20 provides the full model results for the main model of interest, model 1. 

Table A.20 
Full regression results from model 1 by school environment measure 

Variable Teacher time use 
Physical 

environment 

Teacher 
empowerment/ 

school 
leadership 

Professional 
development 

Principal tenure: North Carolina 0.0434 -0.0441 0.0948 0.0513 
  [.0932] [.0879] [.0902] [.1001] 
Principal tenure: school -0.0067 0.0329 -.0695*** -0.0218 
  [.0229] [.0216] [.0222] [.0246] 
School: min grade .0805** .1014*** .0801** .0704* 
  [.0364] [.0344] [.0353] [.0391] 
School: max grade -0.0437 -.0947** -.1000** -.1482*** 
  [.0418] [.0394] [.0404] [.0448] 
School: pupil/teacher ratio -.0403*** -.0251*** -.0114* -.0174** 
  [.0066] [.0062] [.0064] [.0071] 
School: magnet school -.3043** -.2808** -0.1602 -.3192** 
  [.1388] [.1309] [.1342] [.149] 
School: American Indian (%) 0.0091 0.0045 0.0053 0.0108 
  [.0192] [.0181] [.0186] [.0207] 
School: Asian (%) 0.0083 0.0125 -0.0017 0.0108 
  [.0119] [.0112] [.0115] [.0127] 
School: Hispanic (%) .0118** 0.0015 -0.0034 0.0037 
  [.0052] [.0049] [.0051] [.0056] 
School: Black (%) 0.0008 0.0002 -0.0045 0.0051 
  [.0034] [.0032] [.0033] [.0037] 
School: FRPL (%) 0.0019 -0.0001 -0.0003 0.0017 
  [.0014] [.0013] [.0013] [.0015] 
District: per pupil spending ($) a .0001** .0002*** 0.0000 0.0000 
  [.0001] [0.0000] [0.0000] [.0001] 
District: school administrators .0031*** 0.0012 0.0010 -0.0009 
  [.0009] [.0008] [.0008] [.0009] 
District: rural 0.0518 -.2233*** 0.0311 .1718** 
  [.0693] [.0653] [.067] [.0744] 
District: suburb -0.0054 -.1147* 0.0723 0.0682 
  [.0731] [.0689] [.0707] [.0785] 
District: town -0.0695 -.2161*** -0.0170 0.0846 
  [.0863] [.0814] [.0835] [.0927] 
School year: 2007-2008 -0.2007 -0.1561 -0.0192 -0.0966 
  [.187] [.1763] [.1809] [.2008] 
School year: 2009-2010 -0.2408 -0.1205 -0.0459 -0.1202 
  [.3611] [.3405] [.3493] [.3877] 
School year: 2011-2012 -0.2943 -0.0555 -0.1357 -0.1637 
  [.538] [.5073] [.5204] [.5776] 
Notes: Omitted variables are District: city, School year: 2005-2006. Models also include individual principal and 
school fixed effects not shown. Asterisks indicate significance of coefficients (*** p<0.01, ** p<0.05, * p<0.1). 
Standard errors are in brackets. 
a Not adjusted to real dollars. 
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B. Appendix to Chapter Three 

The following appendix provides additional details for the analyses performed in Chapter 
Three.  

North Carolina and Ohio 

North Carolina is in the South Atlantic region of the United States and as of 2012 had a 
population of approximately 9.5 million people, while Ohio is in the East North Central region of 
the United States with a 2012 population of approximately 11.5 million people. As shown in 
Table B.1 below, compared to the United States population as a whole, Ohio has a higher 
percentage of White residents whereas North Carolina has a higher percentage of Black 
residents. North Carolina and Ohio both have a lower percentage of Asian and Hispanic residents 
than the United States as a whole. Both states are less affluent on average than the United States 
as a whole with higher rates of unemployment, a lower median household income, and a higher 
percentage of households in poverty. In both states the "percentage of households with own 
children under the age of 18" is also lower than that of the United States population.  

Table B.1 
Comparison of the North Carolina, the Ohio, and the United States population, 2012  

North Carolina Ohio United States
Total population 9,544,249 11,533,561 309,138,711 
Median age (years) 37.4 38.8 37.2 
Male (%) 48.7 48.8 49.2 
White 71.6 85.0 76.5 
Black or African American 22.6 13.4 13.6 
American Indian and Alaska Native 1.9 0.8 1.6 
Asian 2.6 2.1 5.6 
Native Hawaiian and other Pacific Islander 0.1 0.1 0.4 
Some other race 3.5 1.0 5.3 
Hispanic or Latino of any race (%) 8.3 3.1 16.4 
Civilian labor force unemployment (%) 10.5 9.7 9.3 
Median household income (dollars) 46,450 48,246 53,046 
Households in poverty (%) 12.4 11.2 10.9 
Households with own children under 18 years (%) 19.8 18.8 29.9 
Source: U.S. Census Bureau. (2008-2012). 2012 American Community Survey 5-Year estimates. Public use file 
retrieved from http://www.census.gov/acs/www/data_documentation/2012_release/. 

 
Table B.2 provides a comparison of school district characteristics for North Carolina, Ohio 

and the United States as a whole for school year 2011-2012. North Carolina has fewer school 
districts than Ohio, but these districts are large with many more public school students, teachers, 
and administrators on average. The average number of students, teachers, and administrators for 

http://www.census.gov/acs/www/data_documentation/2012_release/
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the United States fall between North Carolina and Ohio, but are closer to the Ohio numbers in all 
cases. In terms of school district geographic location, North Carolina has a much higher 
percentage of rural districts than Ohio or the United States as a whole and a much smaller 
percentage of suburban districts. Ohio has a higher percentage of suburban districts than North 
Carolina or the United States as a whole and a smaller percentage of rural districts. 

Table B.2 
Comparison of key school district characteristics for North Carolina, Ohio, and the United States, 
school year 2011-2012 

North Carolina Ohio United States
Counties 100 89 3,128 
School districts 115 615 13,661 

City (%) 8.7 3.6 5.6 
Rural (%) 73.0 48.3 57.5 
Suburb (%) 5.2 29.9 19.9 
Town (%) 13.0 18.2 17.0 

Schools (median) 14 4 3.0 
Schools (mean) 21.5 5.5 7.0 
School district administrators (mean) 13.2 2.9 4.1 
School administrators (mean) 43.7 8.3 11.8 
Full time equivalent public school teachers (mean) 820.8 157.8 219.4 
Public school students (mean) 12,714.5 2662.6 3,560.6 
Source: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, "Local 
Education Agency (School District) Universe Survey", 2011-12 v.1a; "Public Elementary/Secondary School Universe 
Survey", 2011-12 v.1a. 
Note: Analysis is limited to regular public school districts.  

 
Table B.3 compares the public school populations of North Carolina, Ohio and the United 

States average for school year 2011-2012. Both states have a larger student population than the 
average state within the United States, and have more schools, teachers and staff. Following the 
state populations as a whole as shown in Table B.1, Ohio has a higher percentage of White 
students whereas North Carolina has a higher percentage of Black students than the United States 
average. Both states have a much lower percentage of Hispanic students than the United States 
average and a lower percentage of students with limited English proficiency (LEP) or who are 
ELL. North Carolina has a larger percentage of FRPL students than Ohio or the average state 
within the United States.  
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Table B.3 
Comparison of the public school population for North Carolina, Ohio, and the United States, 
school year 2011-2012 

North Carolina Ohio Average state within the US 
Schools 2,476 3,363 1,856 
Students 1,462,172 1,632,204 940,704 
American Indian/Alaskan Native (%) 1.5 0.1 1.1 
Asian/Pacific Islander (%) 2.5 1.8 4.8 
Black (%) 26.3 14.3 15.4 
Hispanic (%) 13.7 3.7 23.8 
White (%) 52.1 75.7 52.0 
Two or more races 3.7 4.3 2.6 
FRPL (%) 52.7 43.2 45.1 
LEP/ ELL (%) 6.7 2.2 9.1 
Teachers 94,397 97,042 58,354 
Staff 183,768 213,529 112,654 
Pupil/Teacher Ratio 15.49 16.8 16.1 
Source: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, "Local 
Education Agency (School District) Universe Survey", 2011-12 v.1a; "Public Elementary/Secondary School Universe 
Survey", 2011-12 v.1a. 
Note: Analysis is limited to regular public school districts. US public school population average is weighted by student 
population size. 

 
Focusing specifically on high schools, Figure B.1 provides plots of the distribution of student 

enrollment in North Carolina, Ohio, and the United States as a whole for school year 2011-2012. 
On average high schools are bigger in North Carolina. This figure shows that over half of the 
high schools in Ohio have less than 500 students while about 65 percent of high schools in North 
Carolina have more than 500 students. The median high school in North Carolina had 
approximately 800 students while the median high school in Ohio had 460 students.  
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Figure B.1 
Distribution of student enrollment at public high schools in North Carolina, in Ohio, and in the 
United States, school year 2011-2012 

 

Source: National Center for Educational Statistics Common Core of Data Public Elementary/Secondary School 
Universe Survey Data. Public use file retrieved from: http://nces.ed.gov/programs/stateprofiles/.  
Note: High schools with more than 3,000 students are not shown on this graph. In the 2011-2012 school year there 
were no high schools in North Carolina with a student population greater than 3,000 students, there was one high 
school in Ohio with a student population greater than 3,000 students, and across the United States there were 219 
high schools with a student population greater than 3,000 students.  

Table B.4 provides the mean number of high schools per district along with the SDs for 
North Carolina, Ohio, and the United States as a whole for school year 2011-2012. Compared to 
Ohio and the United States as a whole, North Carolina has more high schools per district on 
average, although the variability is much larger than for Ohio districts. This is not surprising 
because as shown in North Carolina had 115 school districts in school year 2011-2012 while 
Ohio had 615. This is because North Carolina school districts are county based while in Ohio the 
districts cover a smaller geographic territory. When breaking the comparison down by 
geographic location, the difference in the number of high schools per district is most pronounced 
in cities and rural areas. 
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Table B.4 
Average number of public high schools per district in North Carolina, Ohio, and the United States, 
school year 2011-2012 

 North Carolina Ohio United States
Median Mean SD Median Mean SD Median Mean SD

All 3.0 4.3 4.7 1.0 1.2 1.3 1.0 1.9 3.8 
City 2.0 5.2 5.6 1.0 4.3 5.7 3.0 5.1 9.4 
Rural 3.0 2.9 1.8 1.0 1.0 0.3 1.0 1.3 0.8 
Suburb 2.0 2.0 1.1 1.0 1.1 0.4 1.0 1.9 2.8 
Town 1.0 1.6 1.0 1.0 1.0 0.0 1.0 1.4 0.8 

Source: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, "Local 
Education Agency (School District) Universe Survey", 2011-12 v.1a; "Public Elementary/Secondary School Universe 
Survey", 2011-12 v.1a. 

School level distributions 

The tables and figures in this section provide details on the distribution of schools by school 
level and state as defined in the CCD.  

Figure B.2 
Distribution of schools by school level and state 

 

Note: Data for North Carolina is for school year 1994-1995 to school year 2010-2011 and data for Ohio is for school 
year 1995-1996 to school year 2012-2013. 
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Table B.5  
Distribution of low and high grades by state, elementary schools 

Low Grade High Grade NC (%) OH (%)
Prekindergarten Prekindergarten 0.4 0.2 
Prekindergarten 1 0.5 0.7 
Prekindergarten 2 1.8 0.9 
Prekindergarten 3 2.3 1.9 
Prekindergarten 4 2.4 2.7 
Prekindergarten 5 33.1 6.1 
Prekindergarten 6 5.0 15.3 
Prekindergarten 7 0.1 12.2 
Prekindergarten Kindergarten 0.1 2.2 

Kindergarten Kindergarten 0.2 0.4 
Kindergarten 1 0.4 0.6 
Kindergarten 2 1.7 1.5 
Kindergarten 3 1.7 2.9 
Kindergarten 4 1.7 6.7 
Kindergarten 5 37.4 17.8 
Kindergarten 6 7.4 15.2 
Kindergarten 7 0.0 2.3 

1 1  0.0 0.0 
1 2  0.0 0.3 
1 3 0.0 0.5 
1 4  0.0 0.7 
1 5 0.5 1.7 
1 6 0.2 1.5 
1 7  0.0 0.2 
2 2  0.0 0.1 
2 3 0.2 0.4 
2 4 0.0 0.5 
2 5 0.5 0.8 
2 6 0.0 0.5 
2 7  0.0 0.2 
3 3  0.0 0.0 
3 4  0.0 0.5 
3 5 2.0 1.6 
3 6 0.4 1.0 
3 7 0.0 0.2 

Note: Data for North Carolina is for school year 1994-1995 to school year 2010-2011 and data for Ohio is for school 
year 1995-1996 to school year 2012-2013. 
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Table B.6  
Distribution of low and high grades by state, middle schools 

Low Grade High Grade NC (%) OH (%)
4 4 0.1 0.3 
4 5 3.8 2.4 
4 6 3.7 5.8 
4 7 0.0 1.6 
4 8 2.5 3.6 
4 9 0.1 0.9 
5 5 0.1 0.4 
5 6 1.0 4.4 
5 7 0.3 2.5 
5 8 8.3 15.1 
5 9 0.5 3.4 
6 6 1.0 0.8 
6 7 2.0 1.1 
6 8 61.2 29.0 
6 9 4.0 8.1 
7 7 0.0 0.2 
7 8 5.6 14.3 
7 9 5.7 6.1 

Note: Data for North Carolina is for school year 1994-1995 to school year 2010-2011 and data for Ohio is for school 
year 1995-1996 to school year 2012-2013. 

Table B.7  
Distribution of low and high grades by state, high schools 

Low Grade High Grade NC (%) OH (%)
7 12 9.1 20.5 
8 12 7.0 19.4 
9 12 75.9 54.0 

10 12 6.2 3.8 
11 12 1.1 2.0 
12 12 0.8 0.3 

Note: Data for North Carolina is for school year 1994-1995 to school year 2010-2011 and data for Ohio is for school 
year 1995-1996 to school year 2012-2013. 
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Table B.8  
Distribution of low and high grades by state, other levels 

Low Grade High Grade NC (%) OH (%) 
No students 1.3 4.4 
Ungraded 4.8 0.7 

Prekindergarten 8 11.8 17.0 
Prekindergarten 9 0.1 5.5 
Prekindergarten 10 0.1 2.0 
Prekindergarten 11 0.4 1.2 
Prekindergarten 12 4.2 4.7 

Kindergarten 8 15.6 19.7 
Kindergarten 9 0.3 3.6 
Kindergarten 10 0.1 1.1 
Kindergarten 11 0.4 1.9 
Kindergarten 12 5.3 2.9 

1 8 0.6 0.8 
1 9 0.0 0.1 
1 10 0.3 0.1 
1 11 0.1 0.2 
1 12 2.2 1.5 
2 8 0.3 1.0 
2 9 0.0 0.3 
2 10 0.0 0.1 
2 11 0.0 0.1 
2 12 1.1 0.8 
3 8 0.4 1.5 
3 9 0.0 0.3 
3 10 0.1 0.1 
3 11 0.4 0.1 
3 12 0.7 0.8 
4 10 0.3 0.5 
4 11 0.6 0.4 
4 12 0.7 1.8 
5 10 0.1 1.0 
5 11 0.0 0.2 
5 12 2.5 2.8 
6 10 2.4 3.1 
6 11 3.5 1.7 
6 12 11.1 6.9 
7 10 0.8 2.7 
7 11 1.0 1.8 
8 8 0.4 0.5 
8 9 0.7 0.3 
8 10 0.0 0.4 
8 11 0.1 0.2 
9 9 3.9 1.1 
9 10 7.4 1.0 
9 11 12.2 1.3 

10 10 0.1 0.0 
10 11 0.0 0.0 
11 11 1.4 0.1 

Note: Data for North Carolina is for school year 1994-1995 to school year 2010-2011 and data for Ohio is for school 
year 1995-1996 to school year 2012-2013 
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Positions held immediately prior to high school principalship 

To determine the characteristics of the previous job of a new high school principal in a given 
year, all school system positions held at any point during the study period by an individual who 
was at some point a high school principal during the study period were compiled for each state. 
These positions were then aggregated into six broad job title categories: principal, assistant 
principal, teacher, district administrator, other professional educator, and other professional. 
Table B.9 and Table B.10 below provide further details on the specific school system positions 
assigned to each category for North Carolina and Ohio respectively. 

Table B.9  
North Carolina public education positions classified 

Assigned category Code Description 
assistant principal 116 assistant principal 

119 assistant principal intern 
district administrator 111 superintendent 

112 assistant superintendent 
113 director 
115 finance officer 
118 assistant superintendent - auxiliary 

other professional 124 speech and language services 
139 other pupil support services 

other professional educator 129 other professional educators 
principal 114 principal 
teacher 121 teacher 

123 teacher - homebound 
126 NBPTS certified teacher 
127 retired teacher as interim 
128 retired teacher 
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Table B.10  
Ohio public education positions classified 

Assigned category Code Description 
assistant principal 104 assistant principal 

district administrator 103 assistant, deputy/associate superintendent 
  107 ombudsman 
  109 superintendent 
  110 supervisor/manager 
  111 tax assessing/collecting 
  112 treasurer 
  113 coordinator 
  114 education administrative specialist 
  115 director 
  116 community school administrator 
  120 esc supervisor 
  121 building manager assignment 
  199 other official/administrative 

other professional 101 administrative assistant 
  102 administrative intern 
  301 accounting 
  302 analyst 
  309 evaluating 
  310 legal 
  311 negotiating 
  314 personnel 
  316 planning 
  318 psychologist 
  319 publicity relations 
  320 registered nursing 
  321 registrar 
  322 research and development 
  323 social work 
  324 statistician 
  326 speech and language therapist 
  327 occupational therapist 
  329 educational interpreter 
  333 adapted physical education therapist 
  340 planning/research/development/evaluation/analysis 
  399 other professional - other 
  402 computer operating 
  407 computer programming 
  409 purchasing agent 
  414 library aide 
  415 instructional paraprofessional 
  499 other technical 
  501 bookkeeping 
  502 clerical 
  504 records managing 
  505 teaching aide 
  507 parent mentor 
  508 parent coordinator 
  599 other office/clerical 
  603 general maintenance 
  611 foreman 
  702 dispatching 
  703 vehicle operating (other than buses) 
  704 vehicle operating (buses) 
  801 advisor 
  802 coaching 
  803 athletic trainer 
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Assigned category Code Description 
  899 other extra/intra -curricular activities 
  901 attendance officer 
  902 custodian 
  904 food service 
  905 guard/watchman 
  906 monitoring 
  909 attendant 
  999 other service worker/laborer 

other professional educator  201 curriculum specialist 
  208 tutor/small group instructor 
  209 audio-visual staff 
  299 other professional - educational 
  330 visiting teacher 

principal 108 principal 
teacher 202 counseling 

  203 librarian/media 
  204 remedial specialist 
  205 regular teaching 
  206 special education teaching 
  207 vocational education teaching 
  211 educational services teacher 
  212 special education supplemental service teacher 
  225 permanent substitute teacher 
  226 teacher mentor/evaluator 
  230 teacher 
  250 adult education teacher 
  411 library technician 

 
In some cases a principal held more than one position in the previous year (13 percent in 

North Carolina and 9 percent in Ohio). In these instances the study uses a priority ordering 
scheme to assign the prior position. Table B.11 below provides details on this priority ordering 
scheme. 

Table B.11  
Priority scheme for prior public school position  

Rank Position
1 Assistant principal, same school 
2 Teacher, same school 
3 Other position, same school 
4 Principal, same district 
5 Principal different district 
6 Assistant principal, same district 
7 Assistant principal, different district 
8 Teacher, same district 
9 Teacher, different district 

10 District administrator, same district 
11 District administrator, different district 
12 Other professional educator, same district 
13 Other professional educator, different district 
14 Other professional, same district 
15 Other professional, different district 
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Variation over time in position held immediately prior to the high school 
principalship 

An issue to consider for the duration model analysis is if there is a difference over time in 
immediate prior position. If certain prior positions are more common to those principals who are 
more likely to be censored this might threaten the independence assumption. To in part 
determine whether change in prior position over time is an issue, Table B.12 below provides the 
mean, minimum, and maximum percentage of immediate prior position over the study period. In 
addition, Figure B.3 through Figure B.13 provide plots of the percentage point difference 
between the average percentage of new high school principals who held a certain prior position 
across school years and the percentage of new high school principals who held that prior position 
in a given school year. Although there is some variation across school years, none of the 
differences appear to be linearly correlated with school year. 

Table B.12  
Distribution of the annual percentage of those new to their high school principalship in a given 
year by most recent previous employment in the North Carolina and Ohio school systems 

Position Location 
North Carolina Ohio 

Mean Min Max Mean Min Max 
Assistant principal Within school 16.8 10.6 28.8 21.9 16.8 31.6 
Teacher Within school 0.8 0.0 3.7 4.9 2.9 7.4 
Principal Within district, outside school 38.5 27.4 46.9 14.9 7.5 23.2 
Principal Outside district 12.2 5.8 20.5 19.7 12.6 25.5 
Assistant principal Within district, outside school 12.7 5.6 21.2 4.3 1.5 8.6 
Assistant principal Outside district 8.9 3.8 17.5 11.6 5.6 19.7 
Teacher Within district, outside school 1.5 0.0 5.8 1.0 0.0 4.3 
Teacher Outside district 0.7 0.0 4.5 5.8 3.4 9.3 
District administrator Within district 3.3 0.0 7.0 3.1 1.7 4.6 
District administrator Outside district 1.1 0.0 3.7 4.5 1.9 6.7 

No prior public school position a 3.5 0.0 9.1 5.5 1.1 9.0 
Notes: If the principal was not in the data in the prior year the next most recent position is used where it exists. If the 
principal held multiple positions the priority ordering scheme outlined in Appendix Table B.11 is used to assign prior 
position. Not included in the table are a very small percentage of high school principals (0.3 percent in North Carolina 
and 3 percent in Ohio) who held an immediate prior position classified as “other professional educator” or “other 
professional.” School years included for North Carolina are 1995-1996 through 2010-2011 and school years included 
for Ohio are 1996-1997 through 2012-2013. 
a This category includes all individuals were not employed by the North Carolina or Ohio public school system prior to 
the year they assume a high school principalship.  
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Figure B.3 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is assistant principal within school 
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Figure B.4 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is teacher within school 
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Figure B.5 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is principal within district, outside school 
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Figure B.6 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is principal outside district 
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Figure B.7 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is assistant principal within district, outside school 
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Figure B.8 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is assistant principal outside district 
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Figure B.9 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is teacher within district, outside school 
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Figure B.10 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is teacher outside district 
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Figure B.11 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is district administrator within district 
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Figure B.12 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment in 
the school system is district administrator outside district 
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Figure B.13 
Percentage point difference by school year and state from the overall average percentage of those 
new to their high school principalship in a given year whose most recent previous employment is 
outside the public school system 
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School characteristic quartile distributions 

To answer research question one, this study uses repeated cross sections of the data to 
calculate the percentage of high school principals that did not return to their placements after a 
given school year (i.e., annual high school principal turnover) over time and by factors past 
studies have related to principal turnover: student race/ethnicity (percentage of the student body 
that is White, Black, Hispanic, and Asian), student poverty (percentage of students who are 
FRPL), student achievement, number of students, and school geographic location. For each 
factor, except for school geographic location, the distribution is divided into quartiles by school 
level, school year, and state. High school principal turnover is calculated for the schools that fall 
within each quartile. Table B.13 and Table B.14 provide the range on the individual high school 
values within each quartile by year for each variable for North Carolina and Ohio respectively. 

Table B.13 
North Carolina, quartile distributions by school year for respective school characteristics 

Variable School Year 

Q1: Highest Q2 Q3 Q4: Lowest 

Max Min Max Min Max Min Max Min 
% White students 1994-1995 100.0 86.9 69.1 48.9 87.0 69.9 49.1 0.0 

  1995-1996 100.0 86.0 68.3 49.9 86.5 68.6 49.9 2.5 
  1996-1997 100.0 86.0 68.3 49.9 86.5 68.6 49.9 2.5 
  1997-1998 100.0 86.6 68.8 48.9 86.9 69.5 49.1 2.0 
  1998-1999 100.0 85.9 68.1 48.5 86.0 68.1 48.7 1.3 
  1999-2000 99.8 85.7 67.0 48.8 85.8 67.0 49.0 0.8 
  2000-2001 99.7 85.4 66.7 48.0 85.6 66.7 48.1 1.3 
  2001-2002 99.7 83.9 67.0 47.6 83.9 67.4 48.1 0.9 
  2002-2003 99.7 83.3 67.2 47.0 83.4 67.3 47.3 0.5 
  2003-2004 100.0 82.1 66.4 45.6 82.3 66.5 45.9 0.9 
  2004-2005 99.4 81.6 64.3 44.5 81.6 64.3 44.6 0.8 
  2005-2006 98.4 81.2 62.1 43.0 81.5 63.4 43.3 0.8 
  2006-2007 100.0 79.8 60.3 40.3 80.1 60.3 40.3 1.0 
  2007-2008 98.0 78.8 59.9 39.2 78.8 60.0 39.9 0.3 
  2008-2009 98.6 77.8 58.1 36.1 78.2 58.5 36.3 0.0 
  2009-2010 98.3 78.1 58.3 36.7 78.4 58.8 36.8 0.9 
  2010-2011 98.6 76.0 56.3 35.9 76.2 56.7 36.1 0.9 

% Black students 1994-1995 99.9 46.8 27.8 10.8 46.9 28.0 10.8 0.0 
  1995-1996 97.1 46.4 26.8 10.7 46.6 27.3 12.1 0.0 
  1996-1997 97.1 46.4 26.8 10.7 46.6 27.3 12.1 0.0 
  1997-1998 97.8 46.0 26.5 10.3 46.1 26.5 10.7 0.0 
  1998-1999 98.7 45.8 26.4 11.1 46.0 26.6 11.2 0.0 
  1999-2000 98.5 45.6 25.8 11.2 45.7 26.0 11.5 0.0 
  2000-2001 98.7 46.2 26.1 10.8 46.4 26.4 10.9 0.0 
  2001-2002 98.5 46.3 24.8 11.3 46.7 25.2 11.3 0.0 
  2002-2003 99.2 46.1 25.0 11.3 46.2 25.0 11.5 0.0 
  2003-2004 98.8 45.8 25.4 12.4 45.9 25.5 12.6 0.0 
  2004-2005 98.8 46.3 26.4 12.1 46.5 26.5 12.5 0.0 
  2005-2006 98.0 45.9 27.1 12.7 47.0 27.1 12.8 0.0 
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Variable School Year 

Q1: Highest Q2 Q3 Q4: Lowest 

Max Min Max Min Max Min Max Min 

  2006-2007 97.7 45.7 25.6 10.7 46.3 25.6 10.7 0.0 
  2007-2008 97.1 46.2 24.6 10.3 46.5 25.0 10.4 0.0 
  2008-2009 100.0 49.6 28.2 12.8 49.7 28.6 13.0 0.0 
  2009-2010 98.0 48.9 27.1 12.1 49.1 27.2 12.2 0.0 
  2010-2011 97.2 44.2 23.9 10.0 44.3 23.9 10.1 0.0 

% Hispanic students 1994-1995 11.5 1.2 0.6 0.2 1.2 0.6 0.2 0.0 
  1995-1996 12.1 1.5 0.7 0.3 1.5 0.8 0.3 0.0 
  1996-1997 12.1 1.5 0.7 0.3 1.5 0.8 0.3 0.0 
  1997-1998 12.2 2.1 1.0 0.5 2.1 1.1 0.5 0.0 
  1998-1999 12.2 2.5 1.3 0.7 2.5 1.3 0.7 0.0 
  1999-2000 18.8 3.1 1.5 0.8 3.1 1.6 0.8 0.0 
  2000-2001 16.9 3.9 1.8 0.9 3.9 1.8 1.0 0.0 
  2001-2002 20.9 4.4 2.3 1.1 4.5 2.3 1.1 0.0 
  2002-2003 24.1 4.9 2.5 1.2 4.9 2.5 1.2 0.0 
  2003-2004 27.4 5.5 2.9 1.5 5.5 2.9 1.5 0.0 
  2004-2005 31.3 6.2 3.5 1.8 6.2 3.5 1.8 0.0 
  2005-2006 31.5 6.7 3.8 2.1 6.7 3.8 2.1 0.0 
  2006-2007 36.7 8.1 4.4 2.3 8.2 4.5 2.4 0.0 
  2007-2008 39.4 8.6 4.8 2.7 8.6 4.8 2.8 0.0 
  2008-2009 41.7 9.5 5.6 3.0 9.6 5.6 3.0 0.0 
  2009-2010 46.0 10.8 6.0 3.5 10.8 6.0 3.5 0.0 
  2010-2011 52.4 12.2 7.4 4.2 12.3 7.5 4.2 0.0 

% Asian students 1994-1995 12.3 1.1 0.4 0.1 1.2 0.4 0.1 0.0 
  1995-1996 10.8 1.4 0.5 0.2 1.4 0.5 0.2 0.0 
  1996-1997 10.8 1.4 0.5 0.2 1.4 0.5 0.2 0.0 
  1997-1998 14.7 1.5 0.6 0.2 1.6 0.6 0.2 0.0 
  1998-1999 16.1 1.8 0.6 0.2 1.8 0.6 0.2 0.0 
  1999-2000 11.8 1.7 0.7 0.2 1.8 0.7 0.2 0.0 
  2000-2001 16.1 1.8 0.7 0.2 1.8 0.7 0.2 0.0 
  2001-2002 12.7 2.0 0.7 0.2 2.0 0.7 0.2 0.0 
  2002-2003 13.7 2.0 0.7 0.3 2.1 0.8 0.3 0.0 
  2003-2004 13.6 1.8 0.7 0.3 1.8 0.7 0.3 0.0 
  2004-2005 14.4 1.9 0.8 0.2 2.0 0.8 0.2 0.0 
  2005-2006 14.9 1.8 0.7 0.3 1.9 0.8 0.3 0.0 
  2006-2007 17.3 2.1 0.8 0.3 2.1 0.8 0.3 0.0 
  2007-2008 27.5 2.0 0.9 0.3 2.0 0.9 0.3 0.0 
  2008-2009 26.8 2.1 0.9 0.4 2.2 0.9 0.4 0.0 
  2009-2010 27.3 2.3 1.0 0.3 2.3 1.0 0.3 0.0 
  2010-2011 32.8 2.1 0.9 0.2 2.3 0.9 0.3 0.0 

% FRPL students a 1994-1995                 
  1995-1996                 
  1996-1997                 
  1997-1998                 
  1998-1999 94.9 34.5 21.4 13.4 35.4 21.4 13.5 2.9 
  1999-2000 99.0 34.7 21.6 13.7 34.8 21.6 13.8 0.0 
  2000-2001 98.9 33.4 22.0 13.6 33.6 22.1 13.8 0.0 
  2001-2002 87.1 35.1 22.9 14.7 35.5 23.1 14.9 0.0 
  2002-2003 95.0 36.8 22.7 0.0 36.9 23.0 2.8 0.0 
  2003-2004 97.9 46.4 31.8 21.0 46.6 31.9 21.0 0.0 
  2004-2005 97.9 49.0 35.1 24.1 49.1 35.1 24.1 2.8 
  2005-2006 95.2 47.7 36.1 25.5 48.8 36.3 25.6 3.7 
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Variable School Year 

Q1: Highest Q2 Q3 Q4: Lowest 

Max Min Max Min Max Min Max Min 

  2006-2007 84.4 50.0 37.6 26.3 50.1 37.7 26.4 3.6 
  2007-2008 95.6 48.5 37.4 28.4 48.9 37.5 28.6 3.7 
  2008-2009 85.6 50.2 38.0 27.9 50.4 38.2 28.2 0.1 
  2009-2010 96.1 57.3 44.4 33.0 57.8 44.5 33.3 0.0 
  2010-2011 85.3 58.3 46.6 33.7 58.3 46.7 34.0 0.0 
  1994-1995                 
  1995-1996                 

Student achievement 1996-1997 87.7 74.3 70.8 51.8 74.3 71.1 59.3 22.8 
  1997-1998 82.5 63.6 57.0 50.0 63.6 57.1 50.1 10.7 
  1998-1999 87.0 67.2 60.8 53.8 67.5 60.9 54.0 21.5 
  1999-2000 86.1 68.1 62.4 56.0 68.3 62.5 56.1 23.7 
  2000-2001 87.3 70.6 65.3 57.9 70.9 65.4 58.1 24.7 
  2001-2002 89.6 76.3 70.4 62.1 76.4 70.5 62.3 27.1 
  2002-2003 96.9 78.2 71.9 62.4 78.4 72.0 62.6 13.2 
  2003-2004 95.2 82.5 75.4 66.3 82.6 75.5 66.4 12.7 
  2004-2005 98.6 82.4 75.5 65.9 82.5 75.6 66.4 5.8 
  2005-2006 97.7 76.0 69.2 60.6 76.1 69.3 60.8 5.2 
  2006-2007 99.5 71.3 63.0 53.9 71.4 63.1 54.0 6.7 
  2007-2008 98.8 76.0 67.9 58.7 76.1 68.3 58.9 13.1 
  2008-2009 99.7 78.0 71.2 61.6 78.1 71.3 61.7 13.4 
  2009-2010 100.0 86.6 80.7 72.7 86.7 80.8 72.9 21.5 
  2010-2011 100.0 86.9 80.2 72.9 87.0 80.3 73.0 9.4 

Number of students 1994-1995 2,157 1,185 863 615 1,193 867 622 15 
  1995-1996 2,148 1,240 891 597 1,241 893 626 12 
  1996-1997 2,148 1,240 891 597 1,241 893 628 12 
  1997-1998 2,412 1,278 903 621 1,280 907 623 6 
  1998-1999 2,478 1,295 906 607 1,300 916 609 7 
  1999-2000 2,559 1,289 922 647 1,301 925 653 9 
  2000-2001 2,649 1,291 951 635 1,301 953 636 6 
  2001-2002 2,604 1,320 963 641 1,321 971 647 6 
  2002-2003 2,695 1,321 988 645 1,322 993 650 6 
  2003-2004 2,729 1,380 1,006 666 1,391 1,014 670 1 
  2004-2005 2,736 1,388 1,017 645 1,428 1,024 653 5 
  2005-2006 2,992 1,388 1,017 613 1,390 1,019 617 3 
  2006-2007 3,135 1,321 941 490 1,327 946 493 32 
  2007-2008 2,839 1,233 855 375 1,237 858 376 21 
  2008-2009 2,937 1,289 911 448 1,303 913 457 13 
  2009-2010 2,948 1,226 834 362 1,231 836 363 3 
  2010-2011 2,686 1,239 826 355 1,241 828 363 7 
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Table B.14 
Ohio, quartile distributions by school year for respective school characteristics 

 

Variable School Year 

Q1: Highest Q2 Q3 Q4: Lowest 

Max Min Max Min Max Min Max Min 
% White students 1995-1996 100.0 99.0 99.0 97.3 97.3 91.7 91.7 0.0 

  1996-1997 100.0 99.0 99.0 97.3 97.3 91.7 91.7 0.0 
  1997-1998 100.0 99.0 99.0 97.1 97.1 91.4 91.4 0.0 
  1998-1999 100.0 99.0 99.0 97.2 97.2 91.6 91.5 0.0 
  1999-2000 100.0 98.9 98.9 97.0 97.0 91.0 91.0 0.0 
  2000-2001 100.0 98.9 98.9 97.0 97.0 90.6 90.4 0.0 
  2001-2002 100.0 98.8 98.8 97.0 97.0 90.4 90.4 0.0 
  2002-2003 100.0 98.5 98.4 96.1 96.1 87.3 87.3 0.0 
  2003-2004 100.0 98.3 98.3 95.5 95.5 84.1 83.9 0.1 
  2004-2005 100.0 98.1 98.0 95.3 95.2 80.0 79.9 0.0 
  2005-2006 100.0 97.9 97.8 94.4 94.4 76.5 76.0 0.1 
  2006-2007 100.0 97.6 97.6 93.9 93.9 71.2 71.0 0.0 
  2007-2008 100.0 97.5 97.5 93.4 93.4 68.4 68.3 0.0 
  2008-2009 100.0 97.4 97.3 93.0 93.0 69.2 68.7 0.0 
  2009-2010 100.0 97.1 97.1 92.4 92.3 65.8 64.6 0.0 
  2010-2011 100.0 96.4 96.4 91.5 91.5 65.6 64.8 0.0 
  2011-2012 100.0 96.2 96.2 91.1 91.1 65.9 65.6 0.0 
  2012-2013 100.0 96.2 96.2 90.9 90.8 64.7 64.6 0.0 

% Black students 1995-1996 99.8 5.4 5.4 0.9 0.9 0.2 0.2 0.0 
  1996-1997 99.8 5.4 5.4 0.9 0.9 0.2 0.2 0.0 
  1997-1998 99.9 5.4 5.4 1.0 1.0 0.2 0.2 0.0 
  1998-1999 99.9 5.3 5.3 1.1 1.1 0.2 0.2 0.0 
  1999-2000 99.9 5.6 5.5 1.1 1.0 0.3 0.2 0.0 
  2000-2001 99.8 6.0 5.9 1.0 1.0 0.3 0.3 0.0 
  2001-2002 99.8 6.4 6.3 1.1 1.1 0.3 0.3 0.0 
  2002-2003 99.7 7.9 7.9 1.1 1.1 0.3 0.3 0.0 
  2003-2004 99.6 10.6 10.5 1.3 1.3 0.3 0.3 0.0 
  2004-2005 100.0 13.6 13.3 1.3 1.3 0.4 0.4 0.0 
  2005-2006 99.5 15.5 15.4 1.5 1.5 0.3 0.3 0.0 
  2006-2007 100.0 19.2 19.1 1.8 1.8 0.4 0.4 0.0 
  2007-2008 100.0 21.2 21.1 2.0 1.9 0.5 0.5 0.0 
  2008-2009 99.9 19.6 19.4 2.0 1.9 0.5 0.5 0.0 
  2009-2010 99.7 22.4 21.9 1.9 1.9 0.5 0.5 0.0 
  2010-2011 100.0 22.9 22.7 2.1 2.1 0.5 0.5 0.0 
  2011-2012 100.0 21.8 20.9 2.1 2.1 0.5 0.5 0.0 
  2012-2013 100.0 21.5 21.5 2.0 2.0 0.6 0.6 0.0 

% Hispanic students 1995-1996 40.6 0.9 0.9 0.4 0.4 0.1 0.1 0.0 
  1996-1997 40.6 0.9 0.9 0.4 0.4 0.1 0.1 0.0 
  1997-1998 50.3 1.0 1.0 0.4 0.4 0.1 0.1 0.0 
  1998-1999 49.1 1.0 1.0 0.4 0.4 0.1 0.1 0.0 
  1999-2000 47.7 1.0 1.0 0.4 0.4 0.1 0.1 0.0 
  2000-2001 47.7 1.1 1.1 0.5 0.5 0.1 0.1 0.0 
  2001-2002 47.2 1.1 1.1 0.5 0.5 0.2 0.2 0.0 
  2002-2003 46.8 1.2 1.2 0.6 0.6 0.2 0.2 0.0 
  2003-2004 47.0 1.4 1.4 0.6 0.6 0.2 0.2 0.0 
  2004-2005 50.0 1.5 1.5 0.6 0.6 0.2 0.2 0.0 
  2005-2006 46.2 1.6 1.6 0.7 0.7 0.2 0.2 0.0 
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Variable School Year 

Q1: Highest Q2 Q3 Q4: Lowest 

Max Min Max Min Max Min Max Min 
% White students 1995-1996 100.0 99.0 99.0 97.3 97.3 91.7 91.7 0.0 

  2006-2007 49.1 1.8 1.8 0.7 0.7 0.3 0.3 0.0 
  2007-2008 48.3 1.9 1.9 0.8 0.8 0.3 0.3 0.0 
  2008-2009 50.7 2.0 2.0 0.8 0.8 0.3 0.3 0.0 
  2009-2010 100.0 2.2 2.2 0.9 0.9 0.3 0.3 0.0 
  2010-2011 51.9 2.7 2.7 1.2 1.2 0.5 0.5 0.0 
  2011-2012 50.8 2.9 2.9 1.4 1.4 0.6 0.6 0.0 
  2012-2013 46.9 3.3 3.3 1.6 1.6 0.7 0.7 0.0 

% Asian students 1995-1996 9.7 0.9 0.9 0.4 0.4 0.1 0.0 0.0 
  1996-1997 9.7 0.9 0.9 0.4 0.4 0.1 0.0 0.0 
  1997-1998 10.5 0.9 0.9 0.4 0.4 0.1 0.0 0.0 
  1998-1999 11.6 0.9 0.9 0.3 0.3 0.1 0.0 0.0 
  1999-2000 10.2 0.9 0.9 0.3 0.3 0.1 0.0 0.0 
  2000-2001 10.5 1.0 1.0 0.3 0.3 0.1 0.0 0.0 
  2001-2002 11.2 0.9 0.9 0.4 0.4 0.1 0.1 0.0 
  2002-2003 9.7 1.0 1.0 0.4 0.4 0.1 0.0 0.0 
  2003-2004 11.4 1.0 1.0 0.4 0.4 0.1 0.1 0.0 
  2004-2005 10.2 1.0 1.0 0.4 0.4 0.1 0.0 0.0 
  2005-2006 50.0 1.0 1.0 0.4 0.4 0.1 0.0 0.0 
  2006-2007 22.0 0.9 0.9 0.4 0.4 0.1 0.0 0.0 
  2007-2008 18.4 0.9 0.9 0.4 0.4 0.1 0.0 0.0 
  2008-2009 12.9 0.9 0.9 0.4 0.4 0.1 0.0 0.0 
  2009-2010 15.7 1.0 1.0 0.4 0.4 0.1 0.0 0.0 
  2010-2011 18.9 1.2 1.2 0.4 0.4 0.1 0.0 0.0 
  2011-2012 23.5 1.1 1.1 0.4 0.4 0.1 0.0 0.0 
  2012-2013 30.9 1.2 1.2 0.5 0.5 0.1 0.0 0.0 

% FRPL students a 1995-1996                 
  1996-1997                 
  1997-1998                 
  1998-1999 94.9 22.3 22.2 10.8 10.8 4.5 4.4 0.0 
  1999-2000 99.3 23.6 23.3 11.7 11.6 5.6 5.5 0.0 
  2000-2001 99.2 23.9 23.7 11.4 11.4 5.5 5.5 0.0 
  2001-2002 99.3 27.8 27.7 13.6 13.5 6.8 6.8 0.0 
  2002-2003 99.5 30.0 30.0 15.6 15.5 7.6 7.6 0.0 
  2003-2004 99.3 36.4 36.3 18.4 18.2 9.5 9.5 0.4 
  2004-2005 99.4 34.7 34.6 16.5 16.5 6.0 6.0 0.0 
  2005-2006 99.4 37.8 37.7 19.4 19.3 7.5 7.4 0.0 
  2006-2007 99.6 43.0 42.5 21.9 21.7 8.5 8.5 0.0 
  2007-2008 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
  2008-2009 99.6 53.6 53.6 28.5 28.5 13.6 13.4 0.0 
  2009-2010 99.4 58.7 58.6 36.3 36.2 18.5 18.4 0.0 
  2010-2011 99.7 66.3 66.2 39.4 39.4 19.2 19.0 0.0 
  2011-2012 99.7 69.9 69.8 43.8 43.8 22.0 21.8 0.0 
  2012-2013 99.6 64.7 64.7 40.9 40.8 19.4 19.3 0.0 

Student achievement 1995-1996 96.5 65.5 65.0 62.0 61.5 56.5 56.0 0.0 
  1996-1997 99.0 65.5 65.0 62.0 61.5 58.0 57.5 0.0 
  1997-1998 100.0 65.0 64.5 61.5 61.0 58.0 57.5 0.0 
  1998-1999 97.0 83.5 83.0 79.0 78.5 72.0 71.5 0.0 
  1999-2000 100.0 83.5 83.0 78.5 78.0 71.0 70.5 0.0 
  2000-2001 98.5 85.5 85.0 80.5 80.0 73.5 73.0 5.5 
  2001-2002 100.0 92.0 91.5 88.0 87.5 81.0 80.5 0.0 



 

B-29 
 

Variable School Year 

Q1: Highest Q2 Q3 Q4: Lowest 

Max Min Max Min Max Min Max Min 
% White students 1995-1996 100.0 99.0 99.0 97.3 97.3 91.7 91.7 0.0 

  2002-2003 100.0 91.5 91.0 87.5 87.0 81.0 80.5 0.0 
  2003-2004 100.0 85.5 85.0 77.0 76.5 67.0 66.5 0.0 
  2004-2005 100.0 93.0 92.5 88.5 88.0 81.0 80.5 0.0 
  2005-2006 100.0 95.0 94.5 91.0 90.5 84.0 83.5 9.0 
  2006-2007 100.0 94.0 93.5 90.5 90.0 83.5 83.0 6.0 
  2007-2008 100.0 93.5 93.0 89.5 89.0 82.0 81.5 17.0 
  2008-2009 100.0 95.0 94.5 91.5 91.0 85.5 85.0 10.5 
  2009-2010 100.0 94.5 94.0 91.0 90.5 85.0 84.5 9.5 
  2010-2011 100.0 95.5 95.0 92.5 92.0 87.0 86.5 23.5 
  2011-2012 100.0 95.5 95.0 93.0 92.5 87.5 87.0 24.0 
  2012-2013 100.0 96.0 95.5 93.0 92.5 87.5 87.0 29.0 

Number of students 1995-1996 2,582 1,040 1,027 643 640 407 406 1 
  1996-1997 2,582 1,040 1,027 643 640 407 406 1 
  1997-1998 2,943 1,079 1,078 651 646 415 413 1 
  1998-1999 3,359 1,051 1,049 651 649 418 415 19 
  1999-2000 4,044 1,025 1,020 642 640 411 410 14 
  2000-2001 4,216 1,031 1,027 641 638 412 410 1 
  2001-2002 4,662 1,039 1,035 644 641 408 407 9 
  2002-2003 3,058 1,017 1,002 630 627 387 385 8 
  2003-2004 3,030 988 985 619 617 372 369 8 
  2004-2005 3,098 953 951 592 591 348 347 2 
  2005-2006 3,036 973 971 586 585 346 343 2 
  2006-2007 2,961 923 920 560 559 333 332 1 
  2007-2008 2,931 936 934 556 554 334 333 1 
  2008-2009 2,959 920 918 550 549 327 326 11 
  2009-2010 3,043 867 866 488 481 291 289 1 
  2010-2011 3,118 840 839 469 468 279 278 13 
  2011-2012 3246 824 815 463 462 268 267 11 
  2012-2013 3,327 809 808 449 448 265 263 17 
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Percentage of high school principals who turned over by respective school 
characteristics, school year, and state 

Table 3.5 and Table 3.6 in Chapter Three show aggregate annual high school principal 
turnover by: student race/ ethnicity, student poverty, student achievement, number of students, 
and geographic location, for North Carolina and Ohio respectively. The tables in this section 
provide the yearly turnover rates by each factor of interest and state.  
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Table B.15 
North Carolina high school principal turnover by percentage of White students 

 School Year 1 School Year 2 
% White Students Q1 (Top) % White Students Q2 % White Students Q3 

% White Students Q4 
(bottom) 

Principals % Turnover Principals % Turnover Principals % Turnover Principals % Turnover
All Years 1,298 16.9 1,276 18.3 1,297 17.0 1,151 19.5* 

1994-1995 1995-1996 72 15.3 65 20.0 71 16.9 61 18.0 
1995-1996 1996-1997 75 20.0 69 17.4 78 7.7*** 68 19.1 
1996-1997 1997-1998 74 16.2 72 16.7 72 13.9 69 23.2 
1997-1998 1998-1999 71 14.1 79 16.5 75 20.0 70 25.7 
1998-1999 1999-2000 73 15.1 75 14.7 74 17.6 71 18.3 
1999-2000 2000-2001 72 15.3 73 20.5 78 19.2 68 19.1 
2000-2001 2001-2002 75 17.3 75 16.0 71 22.5 68 22.1 
2001-2002 2002-2003 79 12.7 77 19.5 77 13.0 64 7.8* 
2002-2003 2003-2004 80 28.7** 82 15.9 81 17.3 71 16.9 
2003-2004 2004-2005 81 21.0 80 18.8 81 21.0 75 22.7 
2004-2005 2005-2006 82 18.3 83 21.7 81 17.3 71 23.9 
2005-2006 2006-2007 84 11.9** 80 23.8 79 21.5 72 20.8 
2006-2007 2007-2008 91 24.2 90 27.8 86 15.1** 79 22.8 
2007-2008 2008-2009 92 13.0 90 15.6 93 21.5 85 20.0 
2008-2009 2009-2010 96 13.5 93 12.9 98 19.4 83 15.7 
2009-2010 2010-2011 101 14.9 93 16.1 102 9.8 76 15.8 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.16 
Ohio high school principal turnover by percentage of White students 

School Year 1 School Year 2 
% White Students Q1 (Top) % White Students Q2 % White Students Q3 

% White Students Q4 
(bottom) 

Principal
placements 

% Turnover 
Principal

placements 
% Turnover 

Principal
placements 

% Turnover 
Principal

placements 
% Turnover 

All Years 2,618 16.3 2,722 16.5 2,579 16.6 2,129 19.4*** 
1995-1996 1996-1997 131 20.6 148 16.2 149 16.8 130 15.4 
1996-1997 1997-1998 137 15.3 145 17.9 144 19.4 145 13.1 
1997-1998 1998-1999 146 19.9 144 15.3* 143 21.0 150 23.3 
1998-1999 1999-2000 142 14.1** 153 26.1** 144 22.2 155 16.1 
1999-2000 2000-2001 142 20.4 148 18.2 146 17.1 142 18.3 
2000-2001 2001-2002 146 13.7 146 13.7 143 17.5 141 24.8** 
2001-2002 2002-2003 148 18.2 149 20.1 133 26.3 146 20.5 
2002-2003 2003-2004 145 11.7* 152 15.1 146 13.0 130 24.6*** 
2003-2004 2004-2005 148 20.9 165 16.4 156 9.6*** 125 24** 
2004-2005 2005-2006 152 20.4 167 14.4 163 14.1 112 19.6 
2005-2006 2006-2007 166 19.3 174 15.5 164 16.5 102 19.6 
2006-2007 2007-2008 169 16.0 179 18.4 156 18.6 103 22.3 
2007-2008 2008-2009 169 20.7 182 21.4 154 19.5 107 22.4 
2008-2009 2009-2010 174 13.2 170 10.6 159 12.6 120 21.7** 
2009-2010 2010-2011 176 8.5** 178 14.0 169 16.6* 111 9.0 
2010-2011 2011-2012 168 16.7 162 16.0 160 11.9 105 16.2 
2011-2012 2012-2013 159 8.8 160 10.6 150 11.3 105 18.1* 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.17 
North Carolina high school principal turnover by percentage of Black students 

 School Year 1 School Year 2 
% Black Students Q1 (Top) % Black Students Q2 % Black Students Q3 

% Black Students Q4 
(bottom) 

Principals % Turnover Principals % Turnover Principals % Turnover Principals % Turnover
All Years 1,136 20.4*** 1,311 16.9 1,262 17.7 1,313 17.0 

1994-1995 1995-1996 61 16.4 68 22.1 69 15.9 71 15.5 
1995-1996 1996-1997 68 14.7 78 12.8 68 14.7 76 21.1 
1996-1997 1997-1998 67 23.9 75 13.3 70 18.6 75 14.7 
1997-1998 1998-1999 68 30.9** 79 15.2 75 17.3 73 13.7 
1998-1999 1999-2000 68 23.5 78 14.1 74 13.5 73 15.1 
1999-2000 2000-2001 68 16.2 78 23.1 72 20.8 73 13.7 
2000-2001 2001-2002 67 25.4 71 21.1 76 13.2* 75 18.7 
2001-2002 2002-2003 64 9.4 76 11.8 77 19.5 80 12.5 
2002-2003 2003-2004 71 15.5 82 15.9 79 19.0 82 28** 
2003-2004 2004-2005 75 25.3 78 16.7 81 19.8 83 21.7 
2004-2005 2005-2006 69 23.2 81 16.0 86 23.3 81 18.5 
2005-2006 2006-2007 70 18.6 82 24.4 76 21.1 87 13.8* 
2006-2007 2007-2008 81 22.2 87 18.4 84 23.8 94 25.5 
2007-2008 2008-2009 81 22.2 96 19.8 90 17.8 93 10.8** 
2008-2009 2009-2010 84 17.9 100 17.0 89 12.4 97 14.4 
2009-2010 2010-2011 74 20.3 102 9.8 96 13.5 100 14.0 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.18 
Ohio high school principal turnover by percentage of Black students 

School Year 1  School Year 2 
% Black Students Q1 (Top) % Black Students Q2 % Black Students Q3 

% Black Students Q4 
(bottom) 

Principal
placements 

% Turnover 
Principal

placements 
% Turnover 

Principal
placements 

% Turnover 
Principal

placements 
% Turnover 

All Years 2,102 19.7*** 2,572 16.4 2,721 16.7 2,653 16* 
1995-1996 1996-1997 127 15.7 150 14.7 146 21.9* 135 16.3 
1996-1997 1997-1998 141 13.5 145 17.2 142 20.4 143 14.7 
1997-1998 1998-1999 147 25.2* 141 14.9* 149 22.8 146 16.4 
1998-1999 1999-2000 151 15.9 144 22.9 150 18.0 149 22.1 
1999-2000 2000-2001 141 19.1 139 18.7 148 18.9 150 17.3 
2000-2001 2001-2002 142 22.5* 139 16.5 145 13.8 150 16.7 
2001-2002 2002-2003 142 21.8 135 22.2 145 23.4 154 17.5 
2002-2003 2003-2004 129 24.8*** 149 15.4 149 10.1** 146 14.4 
2003-2004 2004-2005 123 26** 160 11.3*** 158 17.1 153 17.0 
2004-2005 2005-2006 112 19.6 165 13.9 163 15.3 154 19.5 
2005-2006 2006-2007 99 20.2 165 15.2 179 16.8 163 19.0 
2006-2007 2007-2008 101 22.8 155 21.3 185 17.8 166 13.9* 
2007-2008 2008-2009 108 21.3 152 21.1 182 20.9 170 20.6 
2008-2009 2009-2010 118 21.2** 160 11.9 173 12.7 172 12.2 
2009-2010 2010-2011 113 9.7 170 17.1** 177 10.2 174 11.5 
2010-2011 2011-2012 104 15.4 157 15.9 169 16.6 165 12.7 
2011-2012 2012-2013 104 20.2** 146 9.6 161 8.7 163 11.0 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.19 
North Carolina high school principal turnover by percentage of Hispanic students 

 School Year 1 School Year 2 
% Hispanic Students Q1 

(Top) 
% Hispanic Students Q2 % Hispanic Students Q3 

% Hispanic Students Q4 
(bottom) 

Principals % Turnover Principals % Turnover Principals % Turnover Principals % Turnover
All Years 1,257 17.6 1,277 18.0 1,302 17.6 1,186 18.5 

1994-1995 1995-1996 68 22.1 70 15.7 69 15.9 62 16.1 
1995-1996 1996-1997 75 12.0 72 18.1 75 21.3 68 11.8 
1996-1997 1997-1998 74 10.8* 71 18.3 76 21.1 66 19.7 
1997-1998 1998-1999 76 21.1 75 17.3 77 18.2 67 19.4 
1998-1999 1999-2000 74 12.2 69 10.1* 78 20.5 72 22.2 
1999-2000 2000-2001 71 25.4 73 13.7 72 9.7*** 75 25.3 
2000-2001 2001-2002 74 13.5 73 19.2 69 24.6 73 20.5 
2001-2002 2002-2003 74 12.2 78 14.1 72 9.7 73 17.8 
2002-2003 2003-2004 79 22.8 82 19.5 78 15.4 75 21.3 
2003-2004 2004-2005 76 19.7 83 25.3 78 21.8 80 16.3 
2004-2005 2005-2006 82 24.4 82 18.3 83 22.9 70 14.3 
2005-2006 2006-2007 78 21.8 80 21.3 89 14.6 68 20.6 
2006-2007 2007-2008 82 15.9* 89 25.8 93 25.8 82 22.0 
2007-2008 2008-2009 90 17.8 92 16.3 95 12.6 83 24.1* 
2008-2009 2009-2010 91 15.4 93 20.4 101 13.9 85 11.8 
2009-2010 2010-2011 93 15.1 95 12.6 97 14.4 87 13.8 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.20 
Ohio high school principal turnover by percentage of Hispanic students 

 School Year 1 School Year 2 

% Hispanic Students Q1 
(Top) 

% Hispanic Students Q2 % Hispanic Students Q3 
% Hispanic Students Q4 

(bottom) 
Principal

placements 
% 

Turnover 
Principal

placements 
% Turnover 

Principal
placements 

% Turnover 
Principal

placements 
% 

Turnover 
All Years 2,383 17.1 2,655 16.5 2,671 17.7 2,339 16.9 

1995-1996 1996-1997 139 15.1 145 16.6 143 18.2 131 19.1 
1996-1997 1997-1998 144 18.1 146 13.7 146 15.1 135 19.3 
1997-1998 1998-1999 144 21.5 155 20.0 151 18.5 133 19.5 
1998-1999 1999-2000 145 24.1 165 16.4 149 22.8 135 15.6 
1999-2000 2000-2001 140 14.3 165 13.9* 144 23.6* 129 23.3 
2000-2001 2001-2002 136 19.1 154 21.4 150 19.3 136 8.8*** 
2001-2002 2002-2003 143 21.0 149 23.5 155 20.6 129 19.4 
2002-2003 2003-2004 134 17.9 149 15.4 156 16.0 134 14.2 
2003-2004 2004-2005 143 17.5 153 17.0 158 16.5 140 18.6 
2004-2005 2005-2006 146 14.4 159 18.9 165 16.4 124 17.7 
2005-2006 2006-2007 135 15.6 163 14.1 163 17.8 145 22.8* 
2006-2007 2007-2008 139 15.8 162 20.4 163 19.6 143 17.5 
2007-2008 2008-2009 136 25.0 163 14.7** 167 22.8 146 21.9 
2008-2009 2009-2010 142 14.1 160 13.8 170 12.4 151 15.9 
2009-2010 2010-2011 141 11.3 168 12.5 174 13.2 151 11.9 
2010-2011 2011-2012 142 11.3 149 16.1 164 17.7 140 15.0 
2011-2012 2012-2013 134 14.9 150 12.7 153 11.8 137 7.3** 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.21 
North Carolina high school principal turnover by percentage of Asian students 

School Year 1  School Year 2 
% Asian Students Q1 (Top) % Asian Students Q2 % Asian Students Q3 

% Asian Students Q4 
(bottom) 

Principals % Turnover Principals % Turnover Principals % Turnover Principals % Turnover
All Years 1,241 17.9 1,290 16** 1,305 18.6 1,186 19.3 

1994-1995 1995-1996 69 21.7 69 14.5 68 10.3** 63 23.8 
1995-1996 1996-1997 73 19.2 74 13.5 71 18.3 72 12.5 
1996-1997 1997-1998 71 18.3 74 16.2 71 19.7 71 15.5 
1997-1998 1998-1999 78 20.5 73 16.4 80 18.8 64 20.3 
1998-1999 1999-2000 71 14.1 79 21.5 76 9.2** 67 20.9 
1999-2000 2000-2001 68 17.6 74 14.9 77 19.5 72 22.2 
2000-2001 2001-2002 70 15.7 73 17.8 77 19.5 69 24.6 
2001-2002 2002-2003 75 16.0 75 18.7 75 10.7 72 8.3* 
2002-2003 2003-2004 75 17.3 80 13.8* 83 32.5*** 76 14.5 
2003-2004 2004-2005 74 20.3 81 14.8* 82 25.6 80 22.5 
2004-2005 2005-2006 81 29.6** 77 13** 83 19.3 76 18.4 
2005-2006 2006-2007 79 20.3 78 17.9 84 21.4 74 17.6 
2006-2007 2007-2008 91 14.3** 89 28.1 84 21.4 82 26.8 
2007-2008 2008-2009 89 18.0 96 12.5 97 19.6 78 20.5 
2008-2009 2009-2010 90 16.7 99 12.1 98 13.3 83 20.5 
2009-2010 2010-2011 87 8** 99 11.1 99 17.2 87 19.5 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.22 
Ohio high school principal turnover by percentage of Asian students 

School Year 1 School Year 2 
% Asian Students Q1 (Top) % Asian Students Q2 % Asian Students Q3 

% Asian Students Q4 
(bottom) 

Principal
placements 

% Turnover 
Principal

placements 
% Turnover 

Principal
placements 

% Turnover 
Principal

placements 
% Turnover 

All Years 2,709 16.6 2,666 17.6 2,244 17.8 2,429 16.3 
1995-1996 1996-1997 137 18.2 146 16.4 123 12.2* 152 21.1 
1996-1997 1997-1998 147 13.6 148 18.9 123 17.1 153 16.3 
1997-1998 1998-1999 164 23.8 145 13.8** 130 19.2 144 22.2 
1998-1999 1999-2000 174 19.5 147 22.4 115 22.6 158 15.2* 
1999-2000 2000-2001 171 14.6 153 20.3 111 23.4 143 17.5 
2000-2001 2001-2002 157 19.7 152 17.1 126 17.5 141 14.9 
2001-2002 2002-2003 153 22.9 155 17.4 141 22.0 127 22.8 
2002-2003 2003-2004 151 15.9 144 17.4 146 17.1 132 12.9 
2003-2004 2004-2005 157 15.3 158 17.1 152 20.4 127 16.5 
2004-2005 2005-2006 158 15.2 159 18.2 144 18.8 133 15.0 
2005-2006 2006-2007 159 17.0 161 16.8 148 17.6 138 18.8 
2006-2007 2007-2008 160 15.6 163 20.2 148 20.9 136 16.9 
2007-2008 2008-2009 155 17.4 175 24.6 135 18.5 147 22.4 
2008-2009 2009-2010 165 15.8 167 16.2 141 13.5 150 10* 
2009-2010 2010-2011 178 12.4 169 11.2 116 14.7 171 11.7 
2010-2011 2011-2012 164 11.6 167 17.4 128 15.6 136 16.2 
2011-2012 2012-2013 159 15.1 157 12.7 117 10.3 141 7.8* 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.23  
North Carolina high school principal turnover by student poverty 

 School Year 1  School Year 2 
FRPL Q1 (Top) FRPL Q2 FRPL Q3 FRPL Q4 (bottom)

Principals % Turnover Principals % Turnover Principals % Turnover Principals % Turnover
All Years 831 21.7*** 925 19.0 953 15.5*** 910 17.3 

1998-1999 1999-2000 66 19.7 75 16.0 75 12.0 73 17.8 
1999-2000 2000-2001 69 26.1 77 22.1 75 14.7 64 12.5* 
2000-2001 2001-2002 64 23.4 67 19.4 68 14.7 66 19.7 
2001-2002 2002-2003 67 3*** 72 12.5 76 15.8 77 19.5* 
2002-2003 2003-2004 79 29.1** 80 21.3 86 15.1 69 13* 
2003-2004 2004-2005 81 24.7 80 26.3 82 15.9 73 16.4 
2004-2005 2005-2006 64 25.0 79 15.2 83 13.3** 82 28* 
2005-2006 2006-2007 63 20.6 77 22.1 85 18.8 76 18.4 
2006-2007 2007-2008 74 21.6 88 19.3 92 26.1 87 24.1 
2007-2008 2008-2009 56 25.0 63 22.2 67 10.4* 69 11.6 
2008-2009 2009-2010 66 21.2 74 18.9 71 9.9** 76 18.4 
2009-2010 2010-2011 82 19.5 93 14.0 93 16.1 98 7.1*** 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 

  



 

B-40 
 

 

Table B.24  
Ohio high school principal turnover by student poverty 

School Year 1 School Year 2 
FRPL Q1 (Top) FRPL Q2 FRPL Q3 FRPL Q4 (bottom)

Principal
placements 

% 
Turnover 

Principal
placements 

% Turnover 
Principal

placements 
% 

Turnover 
Principal

placements 
% 

Turnover 
All Years 1,728 17.9* 2,007 17.6 2,036 14.6*** 1,729 16.1 

1998-1999 1999-2000 154 20.1 150 19.3 146 21.9 144 17.4 
1999-2000 2000-2001 129 19.4 138 16.7 140 19.3 139 19.4 
2000-2001 2001-2002 131 19.1 134 18.7 132 13.6 144 18.8 
2001-2002 2002-2003 124 23.4 136 19.9 129 24.0 140 20.7 
2002-2003 2003-2004 117 12.0 137 19.7 135 11.9 142 16.2 
2003-2004 2004-2005 113 17.7 138 21.0 133 17.3 144 13.2 
2004-2005 2005-2006 139 19.4 155 14.8 167 16.8 133 16.5 
2005-2006 2006-2007 142 17.6 175 20.0 171 11.1*** 118 22.9 
2006-2007 2007-2008                 
2007-2008 2008-2009 136 19.1 179 23.5* 175 15.4 117 14.5 
2008-2009 2009-2010 146 21.2** 170 12.4 178 10.7 129 12.4 
2009-2010 2010-2011 139 11.5 178 12.9 185 14.1 132 9.8 
2010-2011 2011-2012 134 14.9 161 17.4 174 10.3** 124 18.5 
2011-2012 2012-2013 124 16.9* 156 14.1 171 8.2* 123 8.1 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 



 

B-41 
 

Table B.25  
North Carolina high school principal turnover by student achievement 

School Year 1 School Year 2 
Student achievement

Q1 (Top) 
Student achievement 

Q2 
Student achievement

Q3 
Student achievement

Q4 (bottom) 
Principals % Turnover Principals % Turnover Principals % Turnover Principals % Turnover

All Years 1,050 15.3*** 1,065 18.8 1,059 18.2 942 20.5** 
1997-1998 1998-1999 75 14.7 73 21.9 66 10.6** 70 25.7* 
1998-1999 1999-2000 66 10.6* 73 19.2 71 18.3 68 19.1 
1999-2000 2000-2001 63 14.3 68 19.1 74 18.9 69 20.3 
2000-2001 2001-2002 69 17.4 67 16.4 72 15.3 67 29.9** 
2001-2002 2002-2003 75 12.0 72 23.6** 72 8.3* 65 10.8 
2002-2003 2003-2004 80 15.0 82 24.4 81 22.2 70 18.6 
2003-2004 2004-2005 81 22.2 80 16.3 79 22.8 75 22.7 
2004-2005 2005-2006 84 20.2 83 21.7 78 19.2 71 19.7 
2005-2006 2006-2007 84 17.9 83 18.1 80 18.8 67 23.9 
2006-2007 2007-2008 91 20.9 97 23.7 83 21.7 75 24.0 
2007-2008 2008-2009 88 13.6 94 14.9 98 23.5* 81 17.3 
2008-2009 2009-2010 98 13.3 94 14.9 101 13.9 78 20.5 
2009-2010 2010-2011 93 7.5** 95 12.6 102 19.6* 83 15.7 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.26  
Ohio high school principal turnover by student achievement 

School Year 1 School Year 2 

Student achievement Q1 
(Top) 

Student achievement 
Q2 

Student achievement Q3 
Student achievement

Q4 (bottom) 
Principal

placements 
% 

Turnover 
Principal

placements 
% Turnover 

Principal
placements 

% 
Turnover 

Principal
placements 

% 
Turnover 

All Years 2,450 16.0 2,640 14.8*** 2,731 17.4 2,117 20.3*** 
1995-1996 1996-1997 132 17.4 135 15.6 151 16.6 138 19.6 
1996-1997 1997-1998 126 20.6 158 15.2 136 16.2 149 14.1 
1997-1998 1998-1999 135 17.0 156 14.7* 139 20.9 148 26.4** 
1998-1999 1999-2000 153 20.3 135 17.0 147 20.4 147 19.7 
1999-2000 2000-2001 149 14.1* 153 19.6 156 21.2 117 19.7 
2000-2001 2001-2002 138 18.1 148 11.5** 164 20.1 121 20.7 
2001-2002 2002-2003 133 17.3 139 21.6 166 22.9 130 23.1 
2002-2003 2003-2004 138 18.8 161 9.9*** 156 13.5 126 23** 
2003-2004 2004-2005 140 10.7*** 148 15.5 145 22.1* 137 19.7 
2004-2005 2005-2006 140 16.4 147 17.7 154 15.6 127 16.5 
2005-2006 2006-2007 139 18.7 181 17.1 173 15.6 108 17.6 
2006-2007 2007-2008 158 13.3** 161 15.5 174 20.7 112 25* 
2007-2008 2008-2009 140 22.1 172 20.3 184 20.7 113 20.4 
2008-2009 2009-2010 155 13.5 166 9** 178 13.5 117 21.4** 
2009-2010 2010-2011 161 12.4 185 10.8 168 11.9 114 15.8 
2010-2011 2011-2012 162 13.0 161 11.8 165 17.0 102 21.6* 
2011-2012 2012-2013 151 10.6 134 10.4 175 8** 111 20.7*** 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator).
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Table B.27  
North Carolina high school principal turnover by student membership  

 School Year 1 School Year 2 
Membership Q1 (Top) Membership Q2 Membership Q3 Membership Q4 (bottom)

Principals % Turnover Principals % Turnover Principals % Turnover Principals % Turnover
All Years 1,294 16.4** 1,301 17.1 1,321 20.1*** 1,106 18.1 

1994-1995 1995-1996 71 22.5 69 10.1** 69 17.4 60 20.0 
1995-1996 1996-1997 75 16.0 71 9.9* 72 20.8 72 16.7 
1996-1997 1997-1998 75 18.7 73 17.8 72 18.1 67 14.9 
1997-1998 1998-1999 76 18.4 78 17.9 77 18.2 64 21.9 
1998-1999 1999-2000 74 14.9 78 17.9 79 19.0 62 12.9 
1999-2000 2000-2001 71 15.5 74 21.6 80 13.8 66 24.2 
2000-2001 2001-2002 70 17.1 72 15.3 79 26.6* 68 17.6 
2001-2002 2002-2003 76 14.5 76 13.2 80 17.5 65 7.7* 
2002-2003 2003-2004 79 10.1*** 81 23.5 84 19.0 70 27.1 
2003-2004 2004-2005 80 20.0 80 17.5 80 22.5 77 23.4 
2004-2005 2005-2006 82 20.7 82 25.6 83 20.5 70 12.9* 
2005-2006 2006-2007 81 21.0 80 13.8 87 18.4 67 25.4 
2006-2007 2007-2008 92 18.5 91 24.2 87 31** 76 15.8* 
2007-2008 2008-2009 104 11.5** 98 15.3 101 19.8 57 28.1** 
2008-2009 2009-2010 95 17.9 98 12.2 98 17.3 79 13.9 
2009-2010 2010-2011 93 7.5** 100 17.0 93 20.4* 86 10.5 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.28  
Ohio high school principal turnover by student membership 

 School Year 1  School Year 2 
Membership Q1 (Top) Membership Q2 Membership Q3 Membership Q4 (bottom)
Principal

placements 
% 

Turnover 
Principal

placements 
% Turnover 

Principal
placements 

% 
Turnover 

Principal
placements 

% 
Turnover 

All Years 2,678 17.5 2,745 16.6 2,679 16.9 1,946 17.3 
1995-1996 1996-1997 141 19.9 143 13.3 145 15.9 129 20.2 
1996-1997 1997-1998 150 16.7 146 15.8 151 16.6 124 16.9 
1997-1998 1998-1999 158 15.8 156 23.1 145 19.3 124 21.8 
1998-1999 1999-2000 165 20.0 147 15* 149 24.8* 133 18.8 
1999-2000 2000-2001 160 14.4* 145 23.4* 147 20.4 126 15.9 
2000-2001 2001-2002 158 20.9 151 14.6 144 20.1 123 13.0 
2001-2002 2002-2003 151 25.8 151 21.9 143 18.9 131 17.6 
2002-2003 2003-2004 154 19.5 156 14.7 143 14.7 120 14.2 
2003-2004 2004-2005 156 15.4 155 15.5 159 16.4 124 23.4* 
2004-2005 2005-2006 152 13.2 169 16.6 158 21.5* 115 15.7 
2005-2006 2006-2007 149 14.8 175 15.4 175 17.1 107 25.2** 
2006-2007 2007-2008 164 20.7 178 20.2 174 14.4* 91 18.7 
2007-2008 2008-2009 165 23.0 177 22.6 172 19.2 98 17.3 
2008-2009 2009-2010 166 17.5 179 13.4 172 12.8 106 11.3 
2009-2010 2010-2011 169 13.0 181 11.6 173 10.4 111 15.3 
2010-2011 2011-2012 164 14.0 168 13.7 170 17.1 93 16.1 
2011-2012 2012-2013 156 13.5 168 12.5 159 10.1 91 9.9 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
quartile average and the average of all other quartiles. Standard errors in the “All Years” row are adjusted to account for repeated observations of schools within 
the data (clustered sandwich estimator). 
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Table B.29  
North Carolina high school principal turnover by geographic location  

 School Year 1 School Year 2 
City Town Suburb Rural

Principals % Turnover Principals % Turnover Principals % Turnover Principals % Turnover
All Years 1,116 16.8 865 19.0 811 16.8 2,436 18.7 

1994-1995 1995-1996 75 13.3 55 21.8 61 21.3 83 16.9 
1995-1996 1996-1997 76 17.1 60 16.7 66 21.2 88 10.2* 
1996-1997 1997-1998 73 16.4 60 21.7 66 15.2 94 17.0 
1997-1998 1998-1999 78 19.2 62 22.6 68 20.6 96 13.5 
1998-1999 1999-2000 63 19.0 52 17.3 47 8.5** 138 18.8 
1999-2000 2000-2001 59 15.3 52 23.1 45 15.6 142 19.7 
2000-2001 2001-2002 62 22.6 51 13.7 44 13.6 142 21.8 
2001-2002 2002-2003 68 16.2 50 16.0 47 17.0 149 10.7 
2002-2003 2003-2004 64 14.1 48 16.7 56 17.9 157 24.2* 
2003-2004 2004-2005 61 21.3 39 15.4 51 17.6 176 22.7 
2004-2005 2005-2006 64 21.9 38 28.9 49 18.4 177 18.6 
2005-2006 2006-2007 63 17.5 38 10.5* 50 18.0 173 22.0 
2006-2007 2007-2008 78 11.5*** 64 34.4** 40 17.5 199 23.6 
2007-2008 2008-2009 78 15.4 65 18.5 39 15.4 195 19.0 
2008-2009 2009-2010 82 18.3 63 12.7 41 12.2 220 15.9 
2009-2010 2010-2011 72 11.1 68 11.8 41 12.2 207 16.4 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
geographic location average and the average of all other geographic locations. Standard errors in the “All Years” column are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
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Table B.30  
Ohio high school principal turnover by geographic location 

 School Year 1 School Year 2 
City Town Suburb Rural

Principal
placements 

% 
Turnover 

Principal
placements 

% Turnover 
Principal

placements 
% 

Turnover 
Principal

placements 
% 

Turnover 
All Years 1,597 19.8*** 1,379 15.7 3,379 16.9 4,099 16.2* 

1995-1996 1996-1997 106 18.9 81 9.9** 204 16.7 167 20.4 
1996-1997 1997-1998 120 13.3 81 16.0 210 17.1 171 17.0 
1997-1998 1998-1999 134 20.9 89 18.0 208 17.8 176 22.7 
1998-1999 1999-2000 85 18.8 73 23.3 202 19.3 238 19.7 
1999-2000 2000-2001 80 16.3 69 17.4 199 20.6 234 18.8 
2000-2001 2001-2002 85 27.1** 68 8.8** 207 16.4 228 16.2 
2001-2002 2002-2003 89 21.3 66 22.7 205 23.4 228 18.4 
2002-2003 2003-2004 92 26.1** 62 19.4 213 14.1 244 12.3* 
2003-2004 2004-2005 95 27.4*** 65 15.4 209 12.9* 260 15.8 
2004-2005 2005-2006 95 18.9 61 14.8 213 16.4 265 17.0 
2005-2006 2006-2007 84 17.9 62 19.4 216 15.7 273 17.6 
2006-2007 2007-2008 86 23.3 104 22.1 191 17.8 264 15.9 
2007-2008 2008-2009 88 18.2 111 18.0 184 25* 264 18.9 
2008-2009 2009-2010 95 20.0 107 16.8 179 12.3 273 11.7 
2009-2010 2010-2011 92 6.5** 100 9.0 186 16.1 285 13.3 
2010-2011 2011-2012 86 22.1* 92 12.0 181 14.9 269 13.8 
2011-2012 2012-2013 85 21.2** 88 6.8* 172 9.9 260 10.8 

Note: In each case the factor is measured for the last year of the principal’s tenure. Asterisk denotes significant difference (**p<0.05, *p<0.10) between a particular 
geographic location average and the average of all other geographic locations. Standard errors in the “All Years” column are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
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Characteristics of high schools by the new principal’s most recent previous 
public school sector employment 

There is potential for principals with different prior experiences to sort into different schools. 
The tables in this section provide a detailed account of the percentage of high school principal 
hires whose most recent previous public school sector employment in the North Carolina and 
Ohio school systems was assistant principal, district administrator, principal and teacher by 
characteristics of the new high school. 

Table B.31 
Percentage of high school principal hires whose most recent previous public school sector 
employment in the North Carolina school system was assistant principal, by respective high 
school characteristics 

Variable 
High School Principal Hires (%) 

Q1: Highest Q2 Q3 Q4: Lowest
% White students 45.9** 35.4 35.5 38.4 
% Black students 38.6 36.0 33.7** 46.8*** 

% Hispanic students 43.9* 37.8 35.3 37.6 
% Asian students 29.5*** 37.9 40.1 46.5*** 

% FRPL students a 40.3 40.5 39.9 33.7 
Student achievement b 40.1 39.3 37.0 38.3 

Number of students 29.7*** 35.0 43* 46.5*** 
  City Town Suburb Rural

Geographic location 28.2*** 39.5 38.8 42.1** 
Notes: If the principal was not in the data in the prior year I used the next most recent position where it existed. If the 
principal held multiple positions I used the priority ordering scheme outlined in Appendix Table B.11 to assign prior 
position. Asterisk denotes significant difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile 
percentage and the percentage of all other quartiles combined. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status is available for school years 1998-1999 to 2010-2011.  
b Information for student achievement is available for school years 1997-1998 to 2010-2011.  
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Table B.32 
Percentage of high school principal hires whose most recent previous public school sector 
employment in the Ohio school system was assistant principal, by respective high school 
characteristics 

Variable 
High School Principal Hires (%) 

Q1: Highest Q2 Q3 Q4: Lowest
% White students 29.5*** 40.6 44*** 40.3 
% Black students 40.8 48.2*** 35.4* 30.6*** 

% Hispanic students 37.0 44.4*** 41.8* 31*** 
% Asian students 48*** 40.7 38.5 27.1*** 

% FRPL students a 38.7 37.3* 46.7** 42.2 
Student achievement 39.6 37.6 41.4 36.8 
Number of students 51.8*** 50.4*** 31*** 18.6*** 

  City Town Suburb Rural
Geographic location 37.1 42.9 44.7*** 31.2*** 

Notes: If the principal was not in the data in the prior year I used the next most recent position where it existed. If the 
principal held multiple positions I used the priority ordering scheme outlined in Appendix Table B.11 to assign prior 
position. Asterisk denotes significant difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile 
percentage and the percentage of all other quartiles combined. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status begins in school year 1997-1998, and is not available for school year 2007-2008.  

Table B.33 
Percentage of high school principal hires whose most recent previous public school sector 
employment in the North Carolina school system was district administrator, by respective high 
school characteristics 

Variable 
High School Principal Hires (%) 

Q1: Highest Q2 Q3 Q4: Lowest
% White students 2.2* 4.2 2.9 6.6** 
% Black students 6.0* 3.7 4.0 2.1** 

% Hispanic students 2.1** 5.0 2.9 5.9 
% Asian students 4.3 4.3 3.0 4.5 

% FRPL students a 7.7** 3.7 5.1 2.3** 
Student achievement b 2.9 3.7 3.3 6.7* 

Number of students 3.4 3.7 3.5 5.5 
  City Town Suburb Rural

Geographic location 5.3 3.4 2.6 4.6 
Notes: If the principal was not in the data in the prior year I used the next most recent position where it existed. If the 
principal held multiple positions I used the priority ordering scheme outlined in Appendix Table B.11 to assign prior 
position. Asterisk denotes significant difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile 
percentage and the percentage of all other quartiles combined. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status is available for school years 1998-1999 to 2010-2011.  
b Information for student achievement is available for school years 1997-1998 to 2010-2011.  
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Table B.34 
Percentage of high school principal hires whose most recent previous public school sector 
employment in the Ohio school system was district administrator, by respective high school 
characteristics 

Variable 
High School Principal Hires (%) 

Q1: Highest Q2 Q3 Q4: Lowest
% White students 6.1 7.0 7.9 7.9 
% Black students 8.2 7.5 6.3 6.9 

% Hispanic students 7.6 8.8 5.5* 7.2 
% Asian students 5.0** 8.7 5.30** 9.80** 

% FRPL students a 7.6 8.1 7.0 6.5 
Student achievement 6.6 6.4 6.7 7.8 
Number of students 5.2** 5.60* 8.1 10.5** 

  City Town Suburb Rural
Geographic location 8.8 7.5 8.4 6.6 

Notes: If the principal was not in the data in the prior year I used the next most recent position where it existed. If the 
principal held multiple positions I used the priority ordering scheme outlined in Appendix Table B.11 to assign prior 
position. Asterisk denotes significant difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile 
percentage and the percentage of all other quartiles combined. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status begins in school year 1997-1998, and is not available for school year 2007-2008.  

Table B.35 
Percentage of high school principal hires whose most recent previous public school sector 
employment in the North Carolina school system was principal, by respective high school 
characteristics 

Variable 
High School Principal Hires (%) 

Q1: Highest Q2 Q3 Q4: Lowest
% White students 46.7 52.9 55.0 48.3 
% Black students 49.0 52.9 55.2 45.9* 

% Hispanic students 49.8 53.3 55.2 44.7** 
% Asian students 62*** 51.7 50.6 39.5*** 

% FRPL students a 45.9 48.4 50.0 58.7** 
Student achievement b 49.4 53.4 55.0 48.3 

Number of students 61.6*** 57.6** 47.9 35.5*** 
  City Town Suburb Rural

Geographic location 61.7*** 46.9 56.6 45.9*** 
Notes: If the principal was not in the data in the prior year I used the next most recent position where it existed. If the 
principal held multiple positions I used the priority ordering scheme outlined in Appendix Table B.11 to assign prior 
position. Asterisk denotes significant difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile 
percentage and the percentage of all other quartiles combined. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status is available for school years 1998-1999 to 2010-2011.  
b Information for student achievement is available for school years 1997-1998 to 2010-2011.  
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Table B.36 
Percentage of high school principal hires whose most recent previous public school sector 
employment in the Ohio school system was principal, by respective high school characteristics 

Variable 
High School Principal Hires (%) 

Q1: Highest Q2 Q3 Q4: Lowest
% White students 35.4 34.9 32.6 35.9 
% Black students 36.6 30.4** 38.3* 33.1 

% Hispanic students 34.8 33.8 35.3 34.8 
% Asian students 36.4 36.1 38.9** 27.5*** 

% FRPL students a 32.7 34.8 33.3 34.2 
Student achievement 36.9 38.3 32.3 33.6 
Number of students 36.8 35.5 36.9 28.7*** 

  City Town Suburb Rural
Geographic location 38.6* 32.9 33.8 33.2 

Notes: If the principal was not in the data in the prior year I used the next most recent position where it existed. If the 
principal held multiple positions I used the priority ordering scheme outlined in Appendix Table B.11 to assign prior 
position. Asterisk denotes significant difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile 
percentage and the percentage of all other quartiles combined. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status begins in school year 1997-1998, and is not available for school year 2007-2008.  

Table B.37 
Percentage of high school principal hires whose most recent previous public school sector 
employment in the North Carolina school system was teacher, by respective high school 
characteristics 

Variable 
High School Principal Hires (%) 

Q1: Highest Q2 Q3 Q4: Lowest
% White students 2.6 1.5 2.9 3.3 
% Black students 2.8 4.1 0.8** 2.6 

% Hispanic students 0.8** 0.4*** 2.1 7.2*** 
% Asian students 0.4*** 2.6 2.2 4.9** 

% FRPL students a 2.0 3.2* 0.6 0.6* 
Student achievement b 2.9 0.5** 1.4 2.4 

Number of students 0.9** 0.4*** 2.5 6.9*** 
  City Town Suburb Rural

Geographic location 1.5 5.1 2.0 2.6 
Notes: If the principal was not in the data in the prior year I used the next most recent position where it existed. If the 
principal held multiple positions I used the priority ordering scheme outlined in Appendix Table B.11 to assign prior 
position. Asterisk denotes significant difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile 
percentage and the percentage of all other quartiles combined. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status is available for school years 1998-1999 to 2010-2011.  
b Information for student achievement is available for school years 1997-1998 to 2010-2011.  
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Table B.38 
Percentage of high school principal hires whose most recent previous public school sector 
employment in the Ohio school system was teacher, by respective high school characteristics 

Variable 
High School Principal Hires (%) 

Q1: Highest Q2 Q3 Q4: Lowest
% White students 20.5*** 12.5 8.1*** 5.80*** 
% Black students 5.0*** 7.30*** 14.1* 20.4*** 
% Hispanic students 11.9 5.5*** 10.5 18.9*** 
% Asian students 4.10*** 7.2*** 11.0 24.8*** 
% FRPL students a 13.4 13.5 8.5* 8.70* 
Student achievement 10.5 11.9 12.3 11.4 
Number of students 0.9*** 3.2*** 15.7*** 29.4*** 
  City Town Suburb Rural
Geographic location 4.3*** 12.1 5.7*** 20.6*** 
Notes: If the principal was not in the data in the prior year I used the next most recent position where it existed. If the 
principal held multiple positions I used the priority ordering scheme outlined in Appendix Table B.11 to assign prior 
position. Asterisk denotes significant difference (***p<0.01, **p<0.05, *p<0.10) between a particular quartile 
percentage and the percentage of all other quartiles combined. Standard errors are adjusted to account for repeated 
observations of schools within the data (clustered sandwich estimator). 
a Information for FRPL status begins in school year 1997-1998, and is not available for school year 2007-2008.  
  

Mean difference in standardized school characteristics between the 
previous school and the new high school 

For high school principals who transitioned from another principalship, this study compares 
the characteristics of the prior placement and the new high school. Table B.39 and Table B.40 
below provide the mean differences in the standardized characteristics of the prior placement and 
the new high school overall, for movements from outside the district, and for movements from 
within the district for North Carolina and Ohio respectively. 
  



 

B-52 
 

Table B.39 
North Carolina, mean difference in standardized school characteristic between the new high 
school and the most recent previous placement, for those individuals who were most recently 
employed as a principal 

Variable 
All levels Elementary school Middle school High school

All
% White students -0.05 -0.03 -0.07 -0.03 
% Black students 0.02 -0.02 0.03 0.04 

% Hispanic students 0.05 0.05 0.10 -0.03 
% Asian students 0.02 0.02 0.04 0.00 
% FRPL students -0.05 -0.11 0.05 -0.18 

Student achievement -0.11** -0.12 -0.15** -0.04 
Number of students 0.12** 0.09 0.02 0.29*** 

  Outside district 
% White students -0.05 -0.06 -0.08* 0.05 
% Black students 0.02 0.04 0.05 -0.08 

% Hispanic students 0.06 0.05 0.08 0.03 
% Asian students 0.03 0.02 0.01 0.08 
% FRPL students -0.05 -0.09 0.08 -0.50* 

Student achievement -0.13** -0.15 -0.18** 0.06 
Number of students 0.12** 0.05 0.08 0.38** 

  Within district 
% White students -0.05 0.19 -0.02 -0.09 
% Black students 0.02 -0.44 -0.11 0.12 

% Hispanic students 0.02 0.06 0.27 -0.07 
% Asian students 0.01 0.01 0.22 -0.06 
% FRPL students -0.06 -0.2 -0.15 -0.01 

Student achievement -0.07 0.16 -0.02 -0.11 
Number of students 0.11 0.42 -0.38 0.23* 

Note: Asterisk denotes significant difference from zero (***p<0.01, **p<0.05, *p<0.10). If the principal was not in the 
data in the prior year the next most recent position is used where it exists. If the principal held multiple positions the 
priority ordering scheme outlined in Appendix Table B.11 is used to assign prior position. 
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Table B.40 
Ohio, mean difference in standardized school characteristic between the new high school and the 
most recent previous placement, for those individuals who were most recently employed as a 
principal 

Variable 
All levels Elementary school Middle school High school

All
% White students 0.08** -0.14** 0.04 0.14*** 
% Black students -0.08*** 0.09 -0.05 -0.14*** 

% Hispanic students -0.03 0.11 -0.02 -0.07 
% Asian students 0.18*** 0.10 0.27*** 0.14** 
% FRPL students -0.07 0.22 0.00 -0.18** 

Student achievement 0.09** -0.13 0.13* 0.11* 
Number of students 0.10** -0.14 0.27*** 0.03 

  Outside district
% White students 0.02 -0.18* 0.00 0.30* 
% Black students -0.07 0.11 -0.02 -0.40** 

% Hispanic students 0.10 0.18 0.00 0.40 
% Asian students 0.31*** 0.20* 0.30*** 0.48** 
% FRPL students 0.04 0.21 0.01 -0.06 

Student achievement 0.13* -0.08 0.11 0.42 
Number of students 0.20*** -0.21 0.36*** 0.01 

  Within district
% White students 0.11*** -0.04 0.11 0.12** 
% Black students -0.09** 0.03 -0.10 -0.10** 

% Hispanic students -0.12** -0.04 -0.07* -0.13** 
% Asian students 0.10* -0.11 0.22* 0.09 
% FRPL students -0.14* 0.24 -0.04 -0.20** 

Student achievement 0.07 -0.25 0.16 0.07 
Number of students 0.04 -0.02 0.07 0.04 

Note: Asterisk denotes significant difference from zero (***p<0.01, **p<0.05, *p<0.10). If the principal was not in the 
data in the prior year the next most recent position is used where it exists. If the principal held multiple positions the 
priority ordering scheme outlined in Appendix Table B.11 is used to assign prior position. 

Regression results: North Carolina, all prior positions 

To answer research question three, this study considers whether the immediate prior 
positions research question two identifies are associated with principal turnover in the new 
position (model 1). Further this study also considers whether the association differs by the 
factors research question one explores (model 2). Table B.41 provides the full model results 
(odds ratios) for model 1 and model 2 for North Carolina.  

Table B.41  
North Carolina, results from models 1 and 2, all prior positions 

Variable Model 1 Model 2
Principal: within district, outside school 1.141 0.00138** 
  [0.192] [0.00453] 
Principal: outside district 1.524** 0.0564 
  [0.307] [0.212] 
Assistant principal: within district, outside school 1.195 0.000205** 
  [0.251] [0.000864] 
Assistant principal: outside district 1.146 8.94e-07* 
  [0.261] [6.54e-06] 
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Variable Model 1 Model 2
All other prior occupations 1.399 655.9 
  [0.317] [5,442] 
Tenure 1.201*** 1.339*** 
  [0.0340] [0.0901] 
% White students 0.998 0.97 
  [0.0106] [0.0233] 
% Black students 0.994 0.962 
  [0.0106] [0.0235] 
% Hispanic students 1.012 0.984 
  [0.0144] [0.0311] 
% Asian students 0.995 0.752* 
  [0.0291] [0.123] 
% FRPL students 1.002 0.996 
  [0.00474] [0.0136] 
Number of students 1.000* 1 
  [0.000139] [0.000414] 
Student achievement 0.983*** 0.955** 
  [0.00644] [0.0172] 
Suburb 0.88 1.731 
  [0.210] [1.118] 
Town 0.957 0.462 
  [0.221] [0.282] 
Rural 1.136 0.683 
  [0.225] [0.414] 
Regular school 2.364** 1.928 
  [0.908] [0.837] 
Total schools in district 0.998 0.998 
  [0.00207] [0.00225] 
Principal: within district, outside school * tenure   0.904 
    [0.0733] 
Principal: outside district * tenure   1.074 
    [0.129] 
Assistant principal: within district, outside school * tenure   0.977 
    [0.102] 
Assistant principal: outside district * tenure   0.903 
    [0.105] 
All other prior occupations * tenure   0.729*** 
    [0.0883] 
Principal: within district, outside school * % White students   1.041 
    [0.0317] 
Principal: outside district * % White students   1.036 
    [0.0362] 
Assistant principal: within district, outside school * % White students   1.071* 
    [0.0418] 
Assistant principal: outside district * % White students   1.136* 
    [0.0745] 
All other prior occupations * % White students   0.892 
    [0.0719] 
Principal: within district, outside school * % Black students   1.038 
    [0.0317] 
Principal: outside district * % Black students   1.043 
    [0.0372] 
Assistant principal: within district, outside school * % Black students   1.088** 
    [0.0441] 
Assistant principal: outside district * % Black students   1.140* 
    [0.0765] 
All other prior occupations * % Black students   0.911 
    [0.0733] 
Principal: within district, outside school * % Hispanic students   1.045 
    [0.0426] 
Principal: outside district * % Hispanic students   0.999 
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Variable Model 1 Model 2
    [0.0490] 
Assistant principal: within district, outside school * % Hispanic students   1.055 
    [0.0574] 
Assistant principal: outside district * % Hispanic students   1.178** 
    [0.0879] 
All other prior occupations * % Hispanic students   0.914 
    [0.0779] 
Principal: within district, outside school * % Asian students   1.342* 
    [0.227] 
Principal: outside district * % Asian students   1.553** 
    [0.275] 
Assistant principal: within district, outside school * % Asian students   1.324 
    [0.256] 
Assistant principal: outside district * % Asian students   1.169 
    [0.239] 
All other prior occupations * % Asian students   1.041 
    [0.222] 
Principal: within district, outside school * % FRPL students   1.011 
    [0.0159] 
Principal: outside district * % FRPL students   0.995 
    [0.0175] 
Assistant principal: within district, outside school * % FRPL students   1.004 
    [0.0168] 
Assistant principal: outside district * % FRPL students   0.999 
    [0.0197] 
All other prior occupations * % FRPL students   0.998 
    [0.0199] 
Principal: within district, outside school * number of students   1 
    [0.000463] 
Principal: outside district * number of students   0.999* 
    [0.000539] 
Assistant principal: within district, outside school * number of students   0.999 
    [0.000615] 
Assistant principal: outside district * number of students   1 
    [0.000774] 
All other prior occupations * number of students   1 
    [0.000595] 
Principal: within district, outside school * student achievement   1.036* 
    [0.0202] 
Principal: outside district * student achievement   0.994 
    [0.0244] 
Assistant principal: within district, outside school * student achievement   1.024 
    [0.0223] 
Assistant principal: outside district * student achievement   1.014 
    [0.0275] 
All other prior occupations * student achievement   1.058** 
    [0.0240] 
Principal: within district, outside school * suburb   0.477 
    [0.349] 
Principal: within district, outside school * town   2.606 
    [1.822] 
Principal: within district, outside school * rural   1.865 
    [1.258] 
Principal: outside district * suburb   0.485 
    [0.464] 
Principal: outside district * town   2.912 
    [2.425] 
Principal: outside district * rural   2.336 
    [1.851] 
Assistant principal: within district, outside school * suburb   0.705 
    [0.689] 
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Variable Model 1 Model 2
Assistant principal: within district, outside school * town   1.906 
    [1.890] 
Assistant principal: within district, outside school * rural   1.179 
    [0.894] 
Assistant principal: outside district * suburb   0.252 
    [0.389] 
Assistant principal: outside district * town   8.326 
    [12.31] 
Assistant principal: outside district * rural   1.675 
    [2.354] 
All other prior occupations * suburb   0.612 
    [0.888] 
All other prior occupations * town   3.712 
    [4.309] 
All other prior occupations * rural   6.820* 
    [7.201] 
School year 1999-2000 4.451 4.508 
  [4.791] [4.864] 
School year 2000-2001 11.88** 12.56** 
  [12.29] [13.04] 
School year 2001-2002 6.155* 6.432* 
  [6.418] [6.731] 
School year 2002-2003 9.362** 9.969** 
  [9.679] [10.35] 
School year 2003-2004 11.46** 12.36** 
  [11.84] [12.82] 
School year 2004-2005 11.91** 13.02** 
  [12.31] [13.52] 
School year 2005-2006 8.040** 8.598** 
  [8.305] [8.921] 
School year 2006-2007 9.804** 9.738** 
  [10.06] [10.05] 
School year 2007-2008 6.994* 7.040* 
  [7.236] [7.322] 
School year 2008-2009 6.578* 6.419* 
  [6.814] [6.684] 
School year 2009-2010 6.653* 6.942* 
  [6.926] [7.280] 
Constant 0.0250** 4.169 
  [0.0384] [12.00] 
Observations 2,462 2,462 
Notes: Asterisk denotes significant of coefficient (**p<0.05, *p<0.10). Regressions are limited to school year 1998-
1999 through school year 2010-2011 due to the availability of FRPL status. Omitted variables are: prior position: 
assistant principal within school, geographic location: city, and school year: 1998-1999. Positions included in the “All 
other prior occupations” group are: other professional educator, other professional, teacher, district administrator, and 
no prior NC public school position 

 
Model 2 includes interactions between prior position and the vector of school-level control 

variables. Table B.42 provides the p-values of the interaction terms for each prior position and 
each school-level control variable for North Carolina.  
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Table B.42  
North Carolina, p-values on interaction term coefficients from model 2, all prior positions 

Position Location 
% White 
students 

% Black 
students 

% Hispanic 
students 

% Asian 
students 

% FRPL 
students 

Student 
achievement 

Number of 
students 

Geographic 
region b 

Assistant principal Within school . . . . . . . . 

Principal 
Within district, 
outside school 0.19 0.22 0.28 0.08 0.50 0.07 0.43 0.07 

Principal Outside district 0.31 0.24 0.99 0.01 0.79 0.80 0.09 0.17 

Assistant principal 
Within district, 
outside school 0.08 0.04 0.32 0.15 0.80 0.27 0.34 0.80 

Assistant principal Outside district 0.05 0.05 0.03 0.44 0.98 0.60 0.94 0.01 
All other prior occupations 0.16 0.25 0.29 0.85 0.92 0.01 0.87 0.10 

b p-value is from F-test of joint significance of interaction coefficients for geographic location indicator variables. 
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Table B.43 through Table B.50 provide the recycled prediction results of model 2 for each 
prior position and each school-level control variable for North Carolina. 
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Table B.43  
North Carolina, recycled prediction results of model 2, all prior positions, interactions with % White students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 23.41 6.93 39.89 15.42 11.22 19.62 10.47 5.52 15.43 

Principal 
Within district, 
outside school 

14.48 7.66 21.3 16.83 13.15 20.5 18.98 6.84 31.11 

Principal Outside district 21.54 11.59 31.49 22.88 15.89 29.88 24.04 5.88 42.21 

Assistant principal 
Within district, 
outside school 

14.69 10.39 18.98 22.95 11.17 34.72 31.73 7.7 55.76 

Assistant principal Outside district 14.73 8.42 21.05 30.03 14.89 45.18 47.43 22.42 72.44 
All other prior occupations  60.9 41.34 80.45 33.54 17.72 49.37 12.9 7.35 18.45 

Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, teacher, district administrator, and no prior NC public school position. 

 

Table B.44  
North Carolina, recycled prediction results of model 2, all prior positions, interactions with % Black students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 27.52 11.49 43.56 20.51 12.65 28.38 12.79 9.46 16.13 

Principal 
Within district, 
outside school 

16.61 7.76 25.46 16.44 13.39 19.48 16.19 7.93 24.44 

Principal Outside district 21.4 6.36 36.45 22.12 15.72 28.52 23.18 11.23 35.13 

Assistant principal 
Within district, 
outside school 

9.56 4.54 14.59 15.83 10.18 21.47 29.27 4.58 53.96 

Assistant principal Outside district 9.55 5.9 13.2 21.46 6.05 36.87 45.27 9.22 81.32 
All other prior occupations  54.77 35.42 74.13 36.59 23.37 49.8 17.38 11.7 23.05 

Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, teacher, district administrator, and no prior NC public school position. 
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Table B.45  
North Carolina, recycled prediction results of model 2, all prior positions, interactions with % Hispanic students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 16.13 11.6 20.66 15.78 11.95 19.62 15.19 11.54 18.83 

Principal 
Within district, 
outside school 

15.12 11.9 18.34 15.77 13.08 18.46 16.97 14.12 19.82 

Principal Outside district 23.28 17.24 29.32 22.82 17.74 27.9 22.04 16.89 27.19 

Assistant principal 
Within district, 
outside school 

15.77 10.2 21.34 16.61 11.59 21.64 18.19 12.36 24.03 

Assistant principal Outside district 12.17 6.91 17.43 14.95 9.28 20.61 20.96 12 29.93 
All other prior occupations  26.57 14.82 38.33 23.66 15.31 32 19.06 13.29 24.83 

Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, teacher, district administrator, and no prior NC public school position. 
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Table B.46  
North Carolina, recycled prediction results of model 2, all prior positions, interactions with % Asian students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 19.49 13.71 25.28 17.53 13.26 21.81 13.64 9.33 17.96 

Principal 
Within district, 
outside school 

16.25 13.28 19.22 16.31 13.59 19.03 16.45 13.89 19 

Principal Outside district 19.66 14.74 24.58 20.73 15.95 25.51 23.3 18.29 28.3 

Assistant principal 
Within district, 
outside school 

17.33 11.79 22.87 17.3 12.18 22.42 17.23 11.78 22.67 

Assistant principal Outside district 18.35 10.71 25.98 17.48 10.61 24.34 15.61 9.17 22.05 
All other prior occupations  24.93 14.68 35.18 22.93 14.52 31.34 18.83 12.74 24.92 

Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, teacher, district administrator, and no prior NC public school position. 

 

Table B.47  
North Carolina, recycled prediction results of model 2, all prior positions, interactions with % FRPL students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 16.16 9.91 22.42 15.63 11.74 19.51 15.06 10.95 19.17 

Principal 
Within district, 
outside school 

15.26 11.82 18.69 16.22 13.7 18.74 17.3 13.61 20.99 

Principal Outside district 24.37 17.24 31.5 22.92 17.94 27.9 21.42 16.22 26.61 

Assistant principal 
Within district, 
outside school 

17.21 10.53 23.89 17.24 11.97 22.52 17.28 11.93 22.63 

Assistant principal Outside district 17.62 9.46 25.79 16.96 10.76 23.15 16.26 9.57 22.95 
All other prior occupations  21.4 12.86 29.95 20.41 14.38 26.45 19.39 12.77 26.01 

Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, teacher, district administrator, and no prior NC public school position. 
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Table B.48  
North Carolina, recycled prediction results of model 2, all prior positions, interactions with student achievement 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 19 13.55 24.45 13.75 10.57 16.93 10.38 6.7 14.06 

Principal 
Within district, 
outside school 

17.5 14.01 20.99 16.22 13.69 18.75 15.24 12.11 18.37 

Principal Outside district 27.69 20.78 34.61 20.01 15.15 24.87 14.98 9.52 20.44 

Assistant principal 
Within district, 
outside school 

19.01 13.11 24.9 16.22 11.07 21.38 14.2 8.45 19.95 

Assistant principal Outside district 19.74 12.1 27.38 15.92 9.69 22.15 13.25 6.11 20.38 
All other prior occupations  19.12 12.65 25.59 20.49 14.57 26.41 21.66 14.52 28.79 

Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, teacher, district administrator, and no prior NC public school position. 

Table B.49  
North Carolina, recycled prediction results of model 2, all prior positions, interactions with number of students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 14.76 9.6 19.93 15.43 11.85 19.02 16.16 11.99 20.33 

Principal 
Within district, 
outside school 

17.2 13.97 20.44 16.39 13.87 18.92 15.58 12.5 18.66 

Principal Outside district 26.17 19.06 33.28 22.38 17.54 27.23 18.84 14.07 23.61 

Assistant principal 
Within district, 
outside school 

19.1 12.82 25.39 17.29 12.08 22.51 15.55 8.82 22.28 

Assistant principal Outside district 15.84 9.11 22.57 16.8 10.81 22.8 17.85 8.53 27.18 
All other prior occupations           

Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, teacher, district administrator, and no prior NC public school position. 
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Table B.50  
North Carolina, recycled prediction results of model 2, all prior positions, interactions with geographic region 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 18.41 5.28 31.55 26.55 11.8 41.31 10.22 4.73 15.72 

Principal 
Within district, 
outside school 

14.54 8.47 20.61 12.39 7.04 17.73 16.9 10.32 23.47 

Principal Outside district 18.6 8.1 29.11 16.49 3.24 29.75 22.61 12.2 33.02 

Assistant principal 
Within district, 
outside school 

18.71 8.51 28.92 21.6 4.34 38.86 17.02 0.27 33.77 

Assistant principal Outside district 13.52 -12.37 39.4 6.64 -2.02 15.3 34.6 13.8 55.4 
All other prior occupations  9.32 -2.42 21.07 9.75 -6.23 25.74 14.12 2.72 25.52 

Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, teacher, district administrator, and no prior NC public school position. 
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Regression results: Ohio, all prior positions 

Table B.51 provides the full model results (odds ratios) for model 1 and model 2 for Ohio. 

Table B.51  
Ohio, results from models 1 and 2, all prior positions 

Variable Model 1 Model 2 

Teacher: within school 0.78 20950000.00 

  [0.158] [2.917e+08] 

Principal: within district, outside school 1.286** 1.526e+08** 

  [0.161] [1.165e+09] 

Principal: outside district 1.547*** 0.42 

  [0.169] [2.906] 

Assistant principal: within district, outside school 1.25 0.00 

  [0.234] [2.20e-05] 

Assistant principal: outside district 1.277* 13974.00 

  [0.161] [136,290] 

Teacher: outside district 1.573** 0.00 

  [0.280] [3.78e-05] 

District administrator: within district 1.600* 0.01 

  [0.386] [0.165] 

District administrator: outside district 1.21 30041.00 

  [0.215] [238,981] 

No prior OH public school position  1.680*** 0.00 

  [0.308] [0.00117] 

All other prior occupations 1.05 59155.00 

  [0.210] [621,665] 

Tenure 1.096*** 1.074** 

  [0.0167] [0.0326] 
% White students 1.00 1.03 

  [0.0228] [0.0488] 
% Black students 1.01 1.02 

  [0.0232] [0.0492] 
% Hispanic students 1.02 1.03 

  [0.0276] [0.0574] 
% Asian students 0.97 1.08 

  [0.0400] [0.0857] 

% FRPL students 1.00 1.009* 

  [0.00181] [0.00475] 

Number of students 1.00 1.00 

  [8.98e-05] [0.000186] 

Student achievement 0.985*** 0.99 

  [0.00455] [0.0103] 
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Variable Model 1 Model 2 

Suburb 1.14 0.89 

  [0.192] [0.305] 

Town 1.14 0.80 

  [0.220] [0.300] 

Rural 1.15 0.73 

  [0.211] [0.279] 

Regular school 1.34 1.22 

  [0.442] [0.451] 

Total schools in district 1.00 1.005** 

  [0.00188] [0.00230] 

Teacher: within school * tenure   1.212** 

    [0.105] 

Principal: within district, outside school * tenure   1.099* 

    [0.0566] 

Principal: outside district * tenure   1.00 

    [0.0434] 

Assistant principal: within district, outside school * tenure   1.14 

    [0.101] 

Assistant principal: outside district * tenure   1.115** 

    [0.0560] 

Teacher: outside district * tenure   0.98 

    [0.0840] 

District administrator: within district * tenure   1.20 

    [0.187] 

District administrator: outside district * tenure   0.94 

    [0.0647] 

No prior OH public school position * tenure   1.18 

    [0.125] 

All other prior occupations * tenure   1.02 

    [0.0894] 

Teacher: within school * % White students   0.84 

    [0.118] 

Principal: within district, outside school * % White students   0.822*** 

    [0.0602] 

Principal: outside district * % White students   1.02 

    [0.0677] 

Assistant principal: within district, outside school * % White students   1.11 

    [0.151] 

Assistant principal: outside district * % White students   0.92 

    [0.0862] 

Teacher: outside district * % White students   1.14 

    [0.141] 

District administrator: within district * % White students   1.01 
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Variable Model 1 Model 2 

    [0.193] 

District administrator: outside district * % White students   0.89 

    [0.0702] 

No prior OH public school position * % White students   1.11 

    [0.141] 

All other prior occupations * % White students   0.88 

    [0.0932] 

Teacher: within school * % Black students   0.86 

    [0.118] 

Principal: within district, outside school * % Black students   0.832** 

    [0.0616] 

Principal: outside district * % Black students   1.03 

    [0.0697] 

Assistant principal: within district, outside school * % Black students   1.12 

    [0.153] 

Assistant principal: outside district * % Black students   0.94 

    [0.0895] 

Teacher: outside district * % Black students   1.21 

    [0.167] 

District administrator: within district * % Black students   1.06 

    [0.206] 

District administrator: outside district * % Black students   0.91 

    [0.0719] 

No prior OH public school position * % Black students   1.12 

    [0.143] 

All other prior occupations * % Black students   0.91 

    [0.0930] 

Teacher: within school * % Hispanic students   1.20 

    [0.272] 

Principal: within district, outside school * % Hispanic students   0.828** 

    [0.0708] 

Principal: outside district * % Hispanic students   1.00 

    [0.0857] 

Assistant principal: within district, outside school * % Hispanic students   1.05 

    [0.155] 

Assistant principal: outside district * % Hispanic students   0.95 

    [0.105] 

Teacher: outside district * % Hispanic students   1.29 

    [0.210] 

District administrator: within district * % Hispanic students   0.98 

    [0.300] 

District administrator: outside district * % Hispanic students   0.85 

    [0.0995] 
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Variable Model 1 Model 2 

No prior OH public school position * % Hispanic students   1.14 

    [0.158] 

All other prior occupations * % Hispanic students   0.93 

    [0.120] 

Teacher: within school * % Asian students   0.59 

    [0.295] 

Principal: within district, outside school * % Asian students   0.736*** 

    [0.0875] 

Principal: outside district * % Asian students   0.96 

    [0.114] 

Assistant principal: within district, outside school * % Asian students   1.13 

    [0.215] 

Assistant principal: outside district * % Asian students   0.97 

    [0.174] 

Teacher: outside district * % Asian students   1.12 

    [0.405] 

District administrator: within district * % Asian students   0.56 

    [0.316] 

District administrator: outside district * % Asian students   0.604* 

    [0.174] 

No prior OH public school position * % Asian students   0.94 

    [0.227] 

All other prior occupations * % Asian students   1.15 

    [0.391] 

Teacher: within school * % FRPL students   0.980** 

    [0.00996] 

Principal: within district, outside school * % FRPL students   0.99 

    [0.00612] 

Principal: outside district * % FRPL students   0.99 

    [0.00611] 

Assistant principal: within district, outside school * % FRPL students   1.020** 

    [0.0100] 

Assistant principal: outside district * % FRPL students   0.984** 

    [0.00673] 

Teacher: outside district * % FRPL students   0.99 

    [0.00806] 

District administrator: within district * % FRPL students   0.99 

    [0.0111] 

District administrator: outside district * % FRPL students   1.00 

    [0.00852] 

No prior OH public school position * % FRPL students   0.98 

    [0.00964] 

All other prior occupations * % FRPL students   0.979** 
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Variable Model 1 Model 2 

    [0.00892] 

Teacher: within school * number of students   1.00 

    [0.000885] 

Principal: within district, outside school * number of students   1.00 

    [0.000278] 

Principal: outside district * number of students   1.00 

    [0.000263] 

Assistant principal: within district, outside school * number of students   1.00 

    [0.000541] 

Assistant principal: outside district * number of students   0.999* 

    [0.000351] 

Teacher: outside district * number of students   1.00 

    [0.00134] 

District administrator: within district * number of students   1.00 

    [0.00100] 

District administrator: outside district * number of students   1.00 

    [0.000544] 

No prior OH public school position * number of students   1.001* 

    [0.000510] 

All other prior occupations * number of students   0.997*** 

    [0.000899] 

Teacher: within school * student achievement   0.98 

    [0.0212] 

Principal: within district, outside school * student achievement   1.01 

    [0.0131] 

Principal: outside district * student achievement   1.00 

    [0.0127] 

Assistant principal: within district, outside school * student achievement   1.00 

    [0.0176] 

Assistant principal: outside district * student achievement   0.98 

    [0.0160] 

Teacher: outside district * student achievement   0.98 

    [0.0176] 

District administrator: within district * student achievement   1.01 

    [0.0190] 

District administrator: outside district * student achievement   1.01 

    [0.0196] 

No prior OH public school position * student achievement   0.98 

    [0.0210] 

All other prior occupations * student achievement   1.01 

    [0.0196] 

Teacher: within school * suburb   8.15 

    [17.82] 
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Variable Model 1 Model 2 

Teacher: within school * town   2.11 

    [4.786] 

Teacher: within school * rural   5.44 

    [12.37] 

Principal: within district, outside school * suburb   1.24 

    [0.622] 

Principal: within district, outside school * town   1.61 

    [0.992] 

Principal: within district, outside school * rural   1.42 

    [0.834] 

Principal: outside district * suburb   0.77 

    [0.372] 

Principal: outside district * town   1.12 

    [0.619] 

Principal: outside district * rural   1.03 

    [0.550] 

Assistant principal: within district, outside school * suburb   4.336** 

    [2.983] 

Assistant principal: within district, outside school * town   54.27*** 

    [62.19] 

Assistant principal: within district, outside school * rural   10.30*** 

    [9.285] 

Assistant principal: outside district * suburb   1.41 

    [0.915] 

Assistant principal: outside district * town   1.62 

    [1.165] 

Assistant principal: outside district * rural   1.53 

    [1.054] 

Teacher: outside district * suburb   3.94 

    [9.642] 

Teacher: outside district * town   8.08 

    [20.84] 

Teacher: outside district * rural   9.29 

    [23.93] 

District administrator: within district * suburb   29.42** 

    [50.70] 

District administrator: within district * town   29.42* 

    [54.87] 

District administrator: within district * rural   25.78* 

    [47.01] 

District administrator: outside district * suburb   1.24 

    [1.094] 

District administrator: outside district * town   0.86 
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Variable Model 1 Model 2 

    [0.902] 

District administrator: outside district * rural   1.94 

    [1.879] 

No prior OH public school position * suburb   1.41 

    [1.022] 

No prior OH public school position * town   1.59 

    [1.487] 

No prior OH public school position * rural   2.95 

    [2.460] 

All other prior occupations * suburb   6.09 

    [8.437] 

All other prior occupations * town   6.34 

    [9.075] 

All other prior occupations * rural   8.86 

    [12.16] 

School year 1999-2000 0.96 1.01 

  [0.295] [0.316] 

School year 2000-2001 1.05 1.11 

  [0.307] [0.330] 

School year 2001-2002 1.617* 1.777** 

  [0.457] [0.516] 

School year 2002-2003 1.11 1.19 

  [0.317] [0.348] 

School year 2003-2004 1.01 1.07 

  [0.283] [0.311] 

School year 2004-2005 1.15 1.25 

  [0.324] [0.361] 

School year 2005-2006 1.36 1.44 

  [0.381] [0.416] 

School year 2006-2007 1.28 1.37 

  [0.363] [0.399] 

School year 2007-2008 (FRPL missing dummy) 1.24 1.34 

  [0.357] [0.397] 

School year 2008-2009 1.01 1.07 

  [0.293] [0.322] 

School year 2009-2010 0.80 0.85 

  [0.237] [0.261] 

School year 2010-2011 1.00 1.05 

  [0.298] [0.327] 

School year 2011-2012 0.68 0.71 

  [0.208] [0.228] 

Constant 0.17 0.02 

  [0.397] [0.0790] 
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Variable Model 1 Model 2 

Observations 6,035 6,035 
Notes: Asterisk denotes significant of coefficient (**p<0.05, *p<0.10). Regressions are limited to school year 1998-
1999 through school year 2012-2013 due to the availability of FRPL status. Omitted variables are: prior position: 
assistant principal within school, geographic location: city, and school year: 1998-1999. Positions included in the “All 
other prior occupations” group are: other professional educator, other professional, and teacher within district, outside 
school.  
a This category includes all individuals were not employed by the Ohio public school system prior to the year they 
assume a high school principalship.  

 
Table B.52 provides the p-values of the interaction terms from model 2 for each prior 

position and each school-level control variable for Ohio.  
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Table B.52  
Ohio, p-values on interaction term coefficients from model 2, all prior positions 

Position Location % White 
students 

% Black 
students 

% Hispanic 
students 

% Asian 
students 

% FRPL 
students 

Student 
achievement 

Number 
of 

students 
Geographic 

region b 
Assistant principal Within school . . . . . . . . 
Teacher Within school 0.22 0.26 0.42 0.29 0.05 0.29 0.80 0.28 
Principal Within district, outside school 0.01 0.01 0.03 0.01 0.15 0.71 0.73 0.88 
Principal Outside district 0.75 0.65 0.97 0.74 0.16 0.90 0.24 0.66 
Assistant principal Within district, outside school 0.43 0.39 0.75 0.51 0.05 0.95 0.13 0.00 
Assistant principal Outside district 0.39 0.50 0.64 0.88 0.02 0.31 0.07 0.93 
Teacher Outside district 0.28 0.17 0.12 0.76 0.40 0.25 0.48 0.60 
District administrator Within district 0.95 0.77 0.94 0.31 0.45 0.68 0.66 0.27 
District administrator Outside district 0.15 0.21 0.17 0.08 0.72 0.52 0.70 0.55 
No prior OH public school position a  0.41 0.37 0.36 0.81 0.11 0.33 0.09 0.45 
All other prior occupations  0.23 0.38 0.59 0.68 0.02 0.53 0.01 0.46 
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 
b p-value is from F-test of joint significance of interaction coefficients for geographic location indicator variables.
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Table B.53 through Table B.60 provide the recycled prediction results of model 2 for each 
prior position and each school-level control variable for Ohio. 
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Table B.53  
Ohio, recycled prediction results of model 2, all prior positions, interactions with % White students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 16.05 4.23 27.88 19.97 -3.12 43.05 21.14 -5.59 47.86 
Teacher Within school 33.63 -11.27 78.52 12.64 7.23 18.05 9.15 0.86 17.45 

Principal 
Within district, 
outside school 41.28 18.85 63.71 13.28 10.43 16.13 8.83 6.39 11.26 

Principal Outside district 23.48 21.46 25.5 30.88 19.69 42.07 33.22 18.05 48.4 

Assistant principal 
Within district, 
outside school 26.58 17.91 35.26 42.79 29.78 55.8 48.39 27.35 69.42 

Assistant principal Outside district 20.7 -0.53 41.93 13.43 9.56 17.29 11.85 4.14 19.57 
Teacher Outside district 19.98 14.73 25.22 30.94 17.8 44.08 36.11 16.95 55.27 
District administrator Within district 24.45 16.33 32.56 30.88 -15.83 77.58 32.8 -30.03 95.64 
District administrator Outside district 26.26 3.11 49.41 13.61 9.67 17.55 11.13 6.89 15.38 
No prior OH public school position a  24.15 18.32 29.97 38.97 29.28 48.66 44.65 27.17 62.14 
All other prior occupations  22.35 -6.48 51.19 10.28 6.61 13.94 8.09 3.46 12.72 

Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, and teacher within district, outside school. 
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 
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Table B.54  
Ohio, recycled prediction results of model 2, all prior positions, interactions with % Black students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 11.45 4.77 18.14 11.64 5.74 17.54 13.12 10.79 15.45 
Teacher Within school 33.92 20.58 47.26 32.56 21.23 43.89 24.47 19.62 29.33 

Principal 
Within district, 
outside school 35.81 30.16 41.46 33.92 29.36 38.48 23.74 22.25 25.22 

Principal Outside district 15.61 11.44 19.78 16.23 12.93 19.53 21.37 13.63 29.12 

Assistant principal 
Within district, 
outside school 20.77 12.16 29.37 22.38 14 30.75 36.18 7.86 64.49 

Assistant principal Outside district 27.66 4.75 50.57 27.06 6.08 48.04 23.02 13.72 32.33 
Teacher Outside district 9.47 4.63 14.31 11.14 5.55 16.72 29.96 -1.13 61.06 
District administrator Within district 17.86 4.14 31.58 18.82 8.01 29.64 26.96 -8.1 62.02 
District administrator Outside district 30.12 19.03 41.22 29.12 19.4 38.83 22.78 19.17 26.38 
No prior OH public school position a  16.65 10.81 22.49 18.24 12.99 23.48 32.69 6.16 59.21 
All other prior occupations  24.04 8.14 39.94 23.32 8.98 37.67 18.78 12.29 25.28 

Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, and teacher within district, outside school. 
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 
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Table B.55  
Ohio, recycled prediction results of model 2, all prior positions, interactions with % Hispanic students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 12.97 10.57 15.37 13.13 11.02 15.25 13.48 11.52 15.43 
Teacher Within school 14 5.5 22.5 15.06 7.53 22.58 17.45 10.35 24.56 

Principal 
Within district, 
outside school 21.26 16.58 25.93 20.21 16.29 24.13 18.15 15.38 20.92 

Principal Outside district 20.42 17.14 23.7 20.68 17.82 23.53 21.21 18.32 24.11 

Assistant principal 
Within district, 
outside school 25.2 15.99 34.41 25.74 16.99 34.49 26.88 17.86 35.91 

Assistant principal Outside district 18.74 12.78 24.71 18.61 13.6 23.62 18.34 14.7 21.98 
Teacher Outside district 15.67 5.03 26.31 17.05 5.89 28.21 20.25 7.23 33.26 
District administrator Within district 24.03 8.81 39.26 24.1 11.9 36.29 24.24 14.62 33.86 
District administrator Outside district 19.87 13.26 26.48 18.99 13.33 24.64 17.25 12.63 21.86 
No prior OH public school position a  21.04 14.77 27.3 22.14 16.15 28.12 24.55 17.65 31.44 
All other prior occupations  13.81 7.55 20.07 13.62 8.02 19.23 13.24 8.41 18.07 

Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, and teacher within district, outside school. 
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 

 
  



 

B-77 
 

Table B.56  
Ohio, recycled prediction results of model 2, all prior positions, interactions with % Asian students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 12.81 10.6 15.01 13.09 11.09 15.1 13.64 11.59 15.7 
Teacher Within school 23.21 9.4 37.03 21.27 10.97 31.56 17.95 10.86 25.04 

Principal 
Within district, 
outside school 20.28 16.26 24.29 19.14 15.76 22.52 17.13 14.39 19.86 

Principal Outside district 20.71 17.56 23.86 20.91 18.09 23.73 21.28 18.28 24.28 

Assistant principal 
Within district, 
outside school 24.51 15.59 33.42 25.49 16.81 34.17 27.39 18.38 36.41 

Assistant principal Outside district 17.7 12.99 22.4 17.92 14.03 21.81 18.36 14.72 21.99 
Teacher Outside district 18.58 6.85 30.31 19.29 7.54 31.04 20.68 7.2 34.17 
District administrator Within district 29.71 11.2 48.22 26.81 13.73 39.89 21.86 12.94 30.79 
District administrator Outside district 21.4 13.38 29.43 19.14 13.22 25.06 15.39 10.18 20.6 
No prior OH public school position a  23.5 16.31 30.68 23.59 17.38 29.8 23.76 16.99 30.53 
All other prior occupations  11.59 6.89 16.28 12.29 8.14 16.44 13.7 7.85 19.55 

Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, and teacher within district, outside school. 
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 
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Table B.57  
Ohio, recycled prediction results of model 2, all prior positions, interactions with % FRPL students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 11.57 9.15 13.99 13.05 11.16 14.95 14.66 12.17 17.16 
Teacher Within school 20.6 12.42 28.79 18.51 11.7 25.32 16.62 9.81 23.43 

Principal 
Within district, 
outside school 17.33 13.55 21.1 17.34 14.46 20.22 17.35 14.51 20.19 

Principal Outside district 21.07 17.45 24.68 21.1 18.32 23.88 21.14 17.88 24.4 

Assistant principal 
Within district, 
outside school 18.74 9.7 27.79 24.85 15.8 33.9 31.95 21.91 41.99 

Assistant principal Outside district 20.43 15.83 25.04 18.76 15.13 22.39 17.21 13.36 21.06 
Teacher Outside district 19.18 6.37 31.99 19.57 6.87 32.27 19.96 6.9 33.02 
District administrator Within district 24.08 12.7 35.45 24.18 14.51 33.85 24.28 14.04 34.52 
District administrator Outside district 15.34 9.55 21.13 16.53 11.83 21.23 17.78 12.59 22.96 
No prior OH public school position a  25.68 18.05 33.31 23.92 17.75 30.08 22.26 14.96 29.56 
All other prior occupations  15.78 9.28 22.28 13.72 8.79 18.64 11.9 7.29 16.5 

Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, and teacher within district, outside school. 
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 
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Table B.58  
Ohio, recycled prediction results of model 2, all prior positions, interactions with student achievement 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 14.2 11.95 16.45 12.82 10.74 14.89 12.09 9.55 14.63 
Teacher Within school 20.33 12.75 27.9 16.87 10.18 23.56 15.15 8.39 21.91 

Principal 
Within district, 
outside school 17.95 14.84 21.06 16.85 14.04 19.65 16.25 13.11 19.39 

Principal Outside district 22.07 19.14 25.01 19.93 16.95 22.91 18.8 15.24 22.35 

Assistant principal 
Within district, 
outside school 27.78 18.55 37.01 25.8 17.13 34.47 24.72 15.8 33.65 

Assistant principal Outside district 19.95 16.1 23.8 16.42 13.06 19.78 14.66 10.76 18.56 
Teacher Outside district 20.91 6.22 35.61 17.3 3.5 31.1 15.49 1.92 29.06 
District administrator Within district 24.74 14.9 34.59 23.84 14.05 33.63 23.34 12.91 33.76 
District administrator Outside district 17.09 12.24 21.93 16.81 11.71 21.9 16.65 10.44 22.86 
No prior OH public school position a  26.34 18.93 33.76 21.66 15.5 27.82 19.29 12.63 25.95 
All other prior occupations  13.2 8.15 18.26 12.97 7.92 18.03 12.85 7.22 18.47 

Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, and teacher within district, outside school. 
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 
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Table B.59  
Ohio, recycled prediction results of model 2, all prior positions, interactions with number of students 

Position Location 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability 
95% confidence 

interval 
25th percentile 50th percentile 75th percentile

Assistant principal Within school 13.34 10.51 16.17 13.43 11.23 15.63 13.57 11.66 15.48 
Teacher Within school 16.88 9.69 24.07 17.55 11.7 23.39 18.66 9.15 28.17 

Principal 
Within district, 
outside school 17.66 14.17 21.16 17.46 14.59 20.34 17.14 14.14 20.14 

Principal Outside district 22.67 18.87 26.47 21.61 18.63 24.58 19.96 17.04 22.88 

Assistant principal 
Within district, 
outside school 22.38 12.5 32.26 25.16 16.19 34.13 30.07 20.72 39.43 

Assistant principal Outside district 21.5 16.15 26.85 19.4 15.42 23.38 16.34 12.69 19.99 
Teacher Outside district 23.04 13.88 32.19 20.3 7.56 33.04 16.46 -3.34 36.27 
District administrator Within district 21.84 11.43 32.26 23.49 14.6 32.39 26.32 10.64 42 
District administrator Outside district 15.95 10.83 21.07 16.68 12.36 21.01 17.93 10.87 24.99 
No prior OH public school position a  18.56 12.51 24.61 21.64 16.01 27.26 27.28 18.79 35.77 
All other prior occupations  22.5 12.65 32.34 14.79 7.46 22.13 6.94 1.01 12.86 

Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, and teacher within district, outside school. 
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 
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Table B.60  
Ohio, recycled prediction results of model 2, all prior positions, interactions with geographic region 

Position Location 
Predicted 

Probability 

95% 
confidence 

interval 

Predicted 
Probability 

95% 
confidence 

interval 

Predicted 
Probability 

95% 
confidence 

interval 

Predicted 
Probability 

95% 
confidence 

interval 
City Suburb Town Rural

Assistant 
principal 

Within school 
15.76 8.23 23.3 14.34 10.8 17.88 12.99 8.73 17.26 12.1 8.63 15.58 

Teacher Within school 8.15 -9.56 25.85 27.41 13.05 41.78 11.35 0.51 22.18 19.4 6.67 32.13 

Principal 
Within district, 
outside school 16.28 7.96 24.6 17.63 12.34 22.93 19.71 10.75 28.67 16.77 11.31 22.23 

Principal Outside district 25.16 13.6 36.72 18.86 14.64 23.08 23.07 15.63 30.51 20.42 16.37 24.46 
Assistant 
principal 

Within district, 
outside school 6.78 1.13 12.42 19.4 8.96 29.83 64.69 32.14 97.23 29.72 13.89 45.55 

Assistant 
principal 

Outside district 
16.36 3.45 29.26 19.44 14.31 24.56 19.79 11.91 27.67 17.8 13.06 22.54 

Teacher Outside district 9.95 -3.18 23.07 18.32 3.39 33.26 24.72 5.73 43.71 25.43 8.24 42.61 
District 
administrator 

Within district 
4.02 -2.31 10.34 33.88 21.04 46.72 31.89 8.21 55.56 28.39 11.89 44.9 

District 
administrator 

Outside district 
15.24 -1.83 32.31 16.56 8.57 24.54 11.08 1.16 21 20.13 10.19 30.07 

No prior OH 
public school 
position    17.76 2.72 32.79 20.97 12.06 29.88 20.99 5.18 36.81 29.85 17.5 42.19 
All other prior 
occupations   4.22 -2.02 10.45 15.62 3.02 28.22 14.81 0.2 29.42 17.59 8.52 26.67 

Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status. Positions included in the “All other prior 
occupations” group are: other professional educator, other professional, and teacher within district, outside school. 
a This category includes all individuals were not employed by the Ohio public school system prior to the year they assume a high school principalship. 
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Regression results: North Carolina, prior principal positions 

The study also estimates model 1 and model 2 for the subset of high school principals who 
transitioned from a principalship. Table B.61 provides the full model results (odds ratios) for 
model 1 and model 2 for North Carolina. 

Table B.61  
North Carolina, results from models 1 and 2, previous employment as principal only 

Variable Model 1 Model 2
Middle school principal 0.670** 0.146 
  [0.135] [0.804] 
Elementary school principal 0.626* 2.992 
  [0.154] [39.53] 
Tenure 1.252*** 1.203* 
  [0.0576] [0.113] 
% White students 1.03 1.025 
  [0.0223] [0.0497] 
% Black students 1.014 1.003 
  [0.0213] [0.0476] 
% Hispanic students 1.037 1.027 
  [0.0277] [0.0549] 
% Asian students 1.081** 1.042 
  [0.0422] [0.103] 
% FRPL students 1.019** 1.016 
  [0.00892] [0.0139] 
Number of students 1.000* 1 
  [0.000194] [0.000320] 
Student achievement 0.99 0.986 
  [0.0108] [0.0172] 
Suburb 0.734 0.317* 
  [0.247] [0.214] 
Town 1.179 0.498 
  [0.404] [0.313] 
Rural 1.323 0.757 
  [0.388] [0.375] 
Regular school 0.999 0.911 
  [0.681] [0.645] 
Total schools in district 1.003 1.003 
  [0.00288] [0.00303] 
Middle school principal * tenure   1.078 
    [0.122] 
Elementary school principal * tenure   1.151 
    [0.159] 
Middle school principal * % White students   1.001 
    [0.0544] 
Elementary school principal * % White students   0.952 
    [0.130] 
Middle school principal * % Black students   1.006 
    [0.0531] 
Elementary school principal * % Black students   0.961 
    [0.131] 
Middle school principal * % Hispanic students   1.011 
    [0.0634] 
Elementary school principal * % Hispanic students   0.969 
    [0.140] 
Middle school principal * % Asian students   1.049 
    [0.115] 
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Variable Model 1 Model 2
Elementary school principal * % Asian students   1.017 
    [0.176] 
Middle school principal * % FRPL students   1.002 
    [0.0181] 
Elementary school principal * % FRPL students   1.021 
    [0.0230] 
Middle school principal * number of students   1 
    [0.000414] 
Elementary school principal * number of students   1 
    [0.000640] 
Middle school principal * student achievement   1.008 
    [0.0210] 
Elementary school principal * student achievement   1.001 
    [0.0271] 
Middle school principal * suburb   3.176 
    [2.617] 
Middle school principal * town   2.094 
    [1.618] 
Middle school principal * rural   2.173 
    [1.415] 
Elementary school principal * suburb   1.856 
    [2.113] 
Elementary school principal * town   10.80*** 
    [9.891] 
Elementary school principal * rural   3.182 
    [2.539] 
School year 1999-2000 1.091 1.204 
  [0.800] [0.902] 
School year 2000-2001 3.486** 3.854** 
  [1.804] [2.066] 
School year 2001-2002 2.394* 2.678** 
  [1.158] [1.329] 
School year 2002-2003 2.469* 2.760** 
  [1.139] [1.308] 
School year 2003-2004 2.564** 2.665** 
  [1.008] [1.081] 
School year 2004-2005 2.733*** 3.036*** 
  [1.031] [1.180] 
School year 2005-2006 2.524** 2.983*** 
  [0.977] [1.188] 
School year 2006-2007 2.218** 2.385** 
  [0.891] [0.990] 
School year 2007-2008 (FRPL missing dummy) 1.47 1.543 
  [0.611] [0.660] 
School year 2008-2009 1.551 1.61 
  [0.590] [0.626] 
School year 2009-2010 

omitted 
  
Constant 0.00606** 0.0296 
  [0.0146] [0.149] 
Observations 1,083 1,083 
Notes: Asterisk denotes significant of coefficient (**p<0.05, *p<0.10). Regressions are limited to school year 1998-
1999 through school year 2010-2011 due to the availability of FRPL status. Omitted variables are: prior position: high 
school principal, geographic location: city, and school year: 1998-1999.  
 

Table B.62 provides the p-values of the interaction terms for each prior principal position and 
each school-level control variable for North Carolina.  
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Table B.62  
North Carolina, p-values on interaction term coefficients from model 2, previous employment as principal only 

Position 
% White 
students 

% Black 
students 

% Hispanic 
students 

% Asian 
students 

% FRPL 
students 

Student 
achievement 

Number of 
students 

Geographic 
region b 

High school principal . . . . . . . . 
Middle school principal 0.98 0.91 0.86 0.66 0.90 0.71 0.39 0.52 

Elementary school principal 0.72 0.77 0.83 0.92 0.36 0.96 0.51 0.07 
b p-value is from F-test of joint significance of interaction coefficients for geographic location indicator variables. 
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Table B.63 through Table B.70 provide the recycled prediction results of model 2 for each 
prior principal position and each school-level control variable for North Carolina. 
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Table B.63  
North Carolina, recycled prediction results of model 2, previous employment as principal only, interactions with % White students 

Position 
Predicted 

Probability 
95% confidence interval

Predicted 
Probability 

95% confidence interval
Predicted 

Probability 
95% confidence interval

25th percentile 50th percentile 75th percentile
High school principal 16.2 6.51 25.89 22.42 8.78 36.06 29.39 -11.74 70.51 

Middle school principal 11.74 7.85 15.63 16.89 9.86 23.91 22.94 3.22 42.67 
Elementary school principal 20.43 -47.52 88.37 14.97 7.81 22.13 10.99 -19.97 41.96 

 Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status.  

 

Table B.64  
North Carolina, recycled prediction results of model 2, previous employment as principal only, interactions with % Black students 

Position 
Predicted 

Probability 
95% confidence interval

Predicted 
Probability 

95% confidence interval
Predicted 

Probability 
95% confidence interval

25th percentile 50th percentile 75th percentile
High school principal 19.37 -3.6 42.34 20.09 14.34 25.83 21.06 -2.77 44.88 

Middle school principal 13.43 6.14 20.73 14.95 11.87 18.04 17.14 5.14 29.13 
Elementary school principal 27.42 -61.01 115.85 20.82 -23.66 65.3 13.92 8.39 19.45 

 Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status.  
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Table B.65  
North Carolina, recycled prediction results of model 2, previous employment as principal only, interactions with % Hispanic students 

Position 
Predicted 

Probability 
95% confidence interval

Predicted 
Probability 

95% confidence interval
Predicted 

Probability 
95% confidence interval

25th percentile 50th percentile 75th percentile
High school principal 19.01 12.72 25.3 19.74 14.83 24.66 21.05 15.08 27.01 

Middle school principal 13.69 10.03 17.35 14.48 11.36 17.61 15.93 12.38 19.48 
Elementary school principal 15.88 2.89 28.88 15.79 7.7 23.88 15.63 10.34 20.92 

 Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status.  

Table B.66  
North Carolina, recycled prediction results of model 2, previous employment as principal only, interactions with % Asian students 

Position 
Predicted 

Probability 
95% confidence interval

Predicted 
Probability 

95% confidence interval
Predicted 

Probability 
95% confidence interval

25th percentile 50th percentile 75th percentile
High school principal 19.22 12.9 25.54 19.59 14.27 24.92 20.43 15.52 25.34 

Middle school principal 13.48 10.15 16.81 14.09 10.96 17.22 15.5 12.35 18.65 
Elementary school principal 14.71 7.51 21.91 15.1 9.18 21.02 15.97 11.36 20.58 

 Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status.  

Table B.67  
North Carolina, recycled prediction results of model 2, previous employment as principal only, interactions with % FRPL students 

Position 
Predicted 

Probability 
95% confidence interval

Predicted 
Probability 

95% confidence interval
Predicted 

Probability 
95% confidence interval

25th percentile 50th percentile 75th percentile
High school principal 17.69 12.2 23.17 19.98 15.29 24.68 23.21 15.56 30.85 

Middle school principal 12.63 8.73 16.54 14.65 11.6 17.7 17.57 12.28 22.86 
Elementary school principal 10.45 4.33 16.56 13.92 8.8 19.04 19.59 12.75 26.43 

 Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status.  
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Table B.68  
North Carolina, recycled prediction results of model 2, previous employment as principal only, interactions with student achievement 

Position 
Predicted 

Probability 
95% confidence interval

Predicted 
Probability 

95% confidence interval
Predicted 

Probability 
95% confidence interval

25th percentile 50th percentile 75th percentile
High school principal 21.74 15.59 27.88 19.94 15.11 24.77 18.4 11.96 24.84 

Middle school principal 15.54 11.4 19.69 14.95 11.91 17.98 14.42 10.33 18.51 
Elementary school principal 16.5 10.83 22.16 15.31 10.3 20.32 14.3 7.41 21.18 

 Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status.  

Table B.69  
North Carolina, recycled prediction results of model 2, previous employment as principal only, interactions with number of students 

Position 
Predicted 

Probability 
95% confidence interval

Predicted 
Probability 

95% confidence interval
Predicted 

Probability 
95% confidence interval

25th percentile 50th percentile 75th percentile
High school principal 21.47 15.29 27.65 20.23 15.47 24.99 19.21 13.95 24.47 

Middle school principal 17.34 13.34 21.34 14.75 11.74 17.77 12.79 9.38 16.21 
Elementary school principal 15.06 9.46 20.65 15.79 10.95 20.63 16.44 9.68 23.21 

 Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status.  

Table B.70  
North Carolina, recycled prediction results of model 2, previous employment as principal only, interactions with geographic region 

Position 
Predicted 

Probability 
95% confidence 

interval 
Predicted 

Probability

95% 
confidence 

interval 

Predicted 
Probability 

95% 
confidence 

interval 

Predicted 
Probability

95% confidence 
interval 

City Suburb Town Rural
High school principal 26.75 12.68 40.82 10.88 0.94 20.83 15.86 4.39 27.32 21.93 14.21 29.65 

Middle school principal 12.31 5.46 19.17 12.38 6.03 18.74 12.74 5.36 20.12 18.28 12.69 23.87 
Elementary school principal 9.43 1.75 17.11 6.04 -1.72 13.79 31.07 15.02 47.11 18.47 9.79 27.14 

 Note: Analysis limited to school year 1998-1999 to school year 2010-2011 due to the availability of FRPL status.  
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Regression results: Ohio, prior principal positions 

Table B.71 provides the full model results (odds ratios) for model 1 and model 2 for the 
subset of high school principals who transitioned from a principalship in Ohio. 

Table B.71  
Ohio, results from models 1 and 2, previous employment as principal only 

Variable Model 1 Model 2
Middle school principal 0.87 2.604e+06* 
  [0.123] [2.317e+07] 
Elementary school principal 1.006 0.0436 
  [0.230] [0.729] 
Tenure 1.077*** 1.064* 
  [0.0298] [0.0381] 
% White students 1.002 1.024 
  [0.0410] [0.0544] 
% Black students 1.004 1.028 
  [0.0418] [0.0558] 
% Hispanic students 1.015 1.049 
  [0.0518] [0.0670] 
% Asian students 0.973 0.962 
  [0.0657] [0.0818] 
% FRPL students 0.999 0.996 
  [0.00344] [0.00464] 
Number of students 1.000 1.000 
  [0.000150] [0.000214] 
Student achievement 0.984* 0.992 
  [0.00834] [0.00969] 
Suburb 0.665 0.500* 
  [0.191] [0.186] 
Town 0.99 0.799 
  [0.337] [0.368] 
Rural 0.724 0.589 
  [0.230] [0.250] 
Regular school 0.675 0.708 
  [0.461] [0.499] 
Total schools in district 0.998 0.999 
  [0.00319] [0.00333] 
Middle school principal * tenure   1.051 
    [0.0628] 
Elementary school principal * tenure   1.279** 
    [0.153] 
Middle school principal * % White students   0.872 
    [0.0751] 
Elementary school principal * % White students   1.043 
    [0.173] 
Middle school principal * % Black students   0.867 
    [0.0753] 
Elementary school principal * % Black students   1.038 
    [0.174] 
Middle school principal * % Hispanic students   0.872 
    [0.108] 
Elementary school principal * % Hispanic students   0.929 
    [0.267] 
Middle school principal * % Asian students   0.962 
    [0.141] 
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Variable Model 1 Model 2
Elementary school principal * % Asian students   1.03 
    [0.694] 
Middle school principal * % FRPL students   1.005 
    [0.00698] 
Elementary school principal * % FRPL students   1.006 
    [0.0129] 
Middle school principal * number of students   1 
    [0.000305] 
Elementary school principal * number of students   0.999 
    [0.00108] 
Middle school principal * student achievement   0.971** 
    [0.0144] 
Elementary school principal * student achievement   0.98 
    [0.0340] 
Middle school principal * suburb   2.091 
    [1.158] 
Middle school principal * town   1.606 
    [1.114] 
Middle school principal * rural   2.066 
    [1.320] 
Elementary school principal * suburb   3.45 
    [4.662] 
Elementary school principal * town   2.651 
    [3.937] 
Elementary school principal * rural   1.01 
    [1.292] 
School year 1999-2000 1.775 1.864 
  [1.233] [1.296] 
School year 2000-2001 3.299* 3.305* 
  [2.169] [2.178] 
School year 2001-2002 3.956** 4.162** 
  [2.605] [2.749] 
School year 2002-2003 3.106* 3.246* 
  [2.050] [2.152] 
School year 2003-2004 1.597 1.507 
  [1.070] [1.019] 
School year 2004-2005 2.749 2.743 
  [1.801] [1.807] 
School year 2005-2006 5.891*** 5.937*** 
  [3.815] [3.864] 
School year 2006-2007 4.199** 4.178** 
  [2.750] [2.751] 
School year 2007-2008 (FRPL missing dummy) 2.248 2.233 
  [1.526] [1.524] 
School year 2008-2009 3.213* 3.160* 
  [2.139] [2.115] 
School year 2009-2010 2.598 2.58 
  [1.745] [1.743] 
School year 2010-2011 2.65 2.588 
  [1.810] [1.781] 
School year 2011-2012 1.791 1.735 
  [1.246] [1.219] 
Constant 0.468 0.036 
  [1.970] [0.198] 
Observations 1,761 1,761 
Notes: Asterisk denotes significant of coefficient (**p<0.05, *p<0.10). Regressions are limited to school year 1998-
1999 through school year 2012-2013 due to the availability of FRPL status. Omitted variables are: prior position: high 
school principal, geographic location: city, and school year: 1998-1999.  
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Table B.72 provides the p-values of the interaction terms for each prior principal position and 
each school-level control variable for Ohio. 

.
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Table B.72  
Ohio, p-values on interaction term coefficients from model 2, previous employment as principal only 

Position 
% White 
students 

% Black 
students 

% Hispanic 
students 

% Asian 
students 

% FRPL 
students 

Student 
achievement 

Number of 
students 

Geographic 
region b 

High school principal . . . . . . . . 
Middle school principal 0.11 0.10 0.27 0.79 0.44 0.05 0.46 0.56 
Elementary school principal 0.80 0.83 0.80 0.97 0.65 0.57 0.46 0.35 
b p-value is from F-test of joint significance of interaction coefficients for geographic location indicator variables. 
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Table B.73 through Table B.80 provide the recycled prediction results of model 2 for each 
prior principal position and each school-level control variable for Ohio. 
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Table B.73  
Ohio, recycled prediction results of model 2, previous employment as principal only, interactions with % White students 

Position 
Predicted 

Probability 
95% confidence interval 

Predicted 
Probability 

95% confidence interval 
Predicted 

Probability 
95% confidence interval 

25th percentile 50th percentile 75th percentile
High school principal 20.5 11.67 29.33 24.45 0.15 48.75 25.56 -3.45 54.57 
Middle school principal 31.68 2.51 60.85 13.08 10.24 15.92 9.92 6.37 13.48 
Elementary school principal 23 10.89 35.12 32.25 -7.92 72.41 35.09 -16.88 87.05 
Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status.  

Table B.74  
Ohio, recycled prediction results of model 2, previous employment as principal only, interactions with % Black students 

Position 
Predicted 

Probability 
95% confidence interval 

Predicted 
Probability 

95% confidence interval 
Predicted 

Probability 
95% confidence interval 

25th percentile 50th percentile 75th percentile
High school principal 15.13 6.78 23.48 15.45 8.15 22.75 18.53 13.39 23.67 
Middle school principal 34.49 24.96 44.02 33.13 25.06 41.19 23.68 21.81 25.54 
Elementary school principal 16.65 6.89 26.41 17.34 8.84 25.85 24.28 -9.7 58.25 
Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status.  

Table B.75  
Ohio, recycled prediction results of model 2, previous employment as principal only, interactions with % Hispanic students 

Position 
Predicted 

Probability 
95% confidence interval 

Predicted 
Probability 

95% confidence interval 
Predicted 

Probability 
95% confidence interval 

25th percentile 50th percentile 75th percentile
High school principal 17.91 14.81 21.01 18.22 15.54 20.9 18.83 16.39 21.28 
Middle school principal 19.67 13.75 25.59 19.1 14.35 23.84 18.02 14.79 21.25 
Elementary school principal 21.32 9.2 33.43 21.15 10.18 32.12 20.83 8.98 32.68 
Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status.  
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Table B.76  
Ohio, recycled prediction results of model 2, previous employment as principal only, interactions with % Asian students 

Position 
Predicted 

Probability 
95% confidence interval 

Predicted 
Probability 

95% confidence interval 
Predicted 

Probability 
95% confidence interval 

25th percentile 50th percentile 75th percentile
High school principal 19.28 16.03 22.52 19.05 16.37 21.73 18.6 16.08 21.13 
Middle school principal 18.66 13.8 23.52 18.23 14.33 22.13 17.4 14.12 20.68 
Elementary school principal 21.06 11.09 31.04 21.01 12.6 29.42 20.91 3.02 38.8 
Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status.  

Table B.77  
Ohio, recycled prediction results of model 2, previous employment as principal only, interactions with % FRPL students 

Position 
Predicted 

Probability 
95% confidence interval 

Predicted 
Probability 

95% confidence interval 
Predicted 

Probability 
95% confidence interval 

25th percentile 50th percentile 75th percentile
High school principal 20.02 16.48 23.55 19.09 16.64 21.54 18.17 15.31 21.04 
Middle school principal 17.26 12.59 21.93 17.52 14.08 20.96 17.79 14.44 21.13 
Elementary school principal 20.49 7.49 33.48 20.86 9.71 32.02 21.25 9.89 32.61 
Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status.  

 

Table B.78  
Ohio, recycled prediction results of model 2, previous employment as principal only, interactions with student achievement 

Position 
Predicted 

Probability 
95% confidence interval 

Predicted 
Probability 

95% confidence interval 
Predicted 

Probability 
95% confidence interval 

25th percentile 50th percentile 75th percentile
High school principal 19.3 16.6 21.99 18.36 15.71 21 17.85 14.53 21.16 
Middle school principal 19.96 15.65 24.26 15.79 12.61 18.97 13.77 10.29 17.24 
Elementary school principal 22.85 10.43 35.27 19.78 8.66 30.89 18.17 6.14 30.21 
Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status.  
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Table B.79  
Ohio, recycled prediction results of model 2, previous employment as principal only, interactions with number of students 

Position 
Predicted 

Probability 
95% confidence interval 

Predicted 
Probability 

95% confidence interval 
Predicted 

Probability 
95% confidence interval 

25th percentile 50th percentile 75th percentile
High school principal 19.93 16.57 23.3 19.22 16.69 21.74 17.85 14.59 21.1 
Middle school principal 17.43 13.13 21.72 17.54 14.04 21.04 17.77 14.29 21.25 
Elementary school principal 26.4 6.84 45.97 22.59 8.45 36.73 16.09 1.86 30.32 
Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status.  

Table B.80  
Ohio, recycled prediction results of model 2, previous employment as principal only, interactions with geographic region 

Position 
Predicted 

Probability 

95% 
confidence 

interval 

Predicted 
Probability 

95% 
confidence 

interval 

Predicted 
Probability 

95% 
confidence 

interval 

Predicted 
Probability 

95% 
confidence 

interval 
City Suburb Town Rural

High school principal 26.53 14.33 38.73 15.59 11.65 19.54 22.55 13.86 31.23 17.82 13.24 22.39 
Middle school principal 16.09 6.46 25.71 16.65 10.9 22.4 19.49 10.62 28.37 18.73 12.25 25.2 
Elementary school principal 19.98 -10.41 50.36 28.16 8.62 47.7 31.7 6.94 56.45 13.83 4.95 22.72 
Note: Analysis limited to school year 1998-1999 to school year 2012-2013 due to the availability of FRPL status. 
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Tenure analysis 

The study takes a look at those entry cohorts of high school principals who had the ability to 
remain at their placement for at least 6 years (entering between school years 1995-1996 and 
2005-2006 in North Carolina and between school years 1996-1997 and 2006-2007 in Ohio). 
Table B.81 and Table B.82 below provide the percentage of high school principals remaining at 
their schools through their possible sixth year for North Carolina and Ohio respectively. These 
percentages are provided overall and by most recent previous employment in the public school 
system.  

Table B.81 
North Carolina, percentage of high school principals remaining at their school through their sixth 
school year by most recent previous employment in the North Carolina school system 

Position Location Principals 
Remaining (%) 

Period 2 Period 3 Period 4 Period 5 Period 6
All   648 92.1 71.8 54.5 41.2 31.2 
Assistant principal Within school 119 95.0 79** 56.3 45.4 32.8 

Principal 
Within district, 
outside school 

236 91.9 74.6 58.1 44.1 33.9 

Principal Outside district 82 89.0 68.3 53.7 35.4 23.2* 

Assistant principal 
Within district, 
outside school 

84 89.3 67.9 53.6 47.6 35.7 

Assistant principal Outside district 57 93.0 71.9 52.6 31.6 24.6 
No prior NC public school position a  28 92.9 60.7 46.4 32.1 28.6 

Note: Asterisk denotes the percentage of principals remaining is different from the percentage remaining of all other 
positions (***p<0.01, **p<0.05, *p<0.10). Positions not separately shown, but included in the “All” group are: teacher, 
same school; other professional educator, same school; teacher, same district; teacher, different district; district 
administrator, same district; district administrator, different district; other professional educator, same district; other 
professional educator, different district; other professional, same district; other professional, different district.  
a This category includes all individuals were not employed by the public school system prior to the year they assume 
a high school principalship. 
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Table B.82 
Ohio, percentage of high school principals remaining at their school through their sixth school 
year by most recent previous employment in the Ohio school system 

Position Location Principals 
Remaining (%) 

Period 2 Period 3 Period 4 Period 5 Period 6
All   1,374 83.3 66.0 52.3 41.3 32.7 
Assistant principal Within school 285 87.7** 74*** 58.2** 45.3 35.8 
Teacher Within school 62 88.7 77.4** 67.7*** 56.5** 51.6*** 

Principal 
Within district, 
outside school 

202 84.7 66.8 53.5 40.6 28.2 

Principal Outside district 285 81.8 62.8 49.1 39.6 32.6 

Assistant principal 
Within district, 
outside school 

65 80.0 67.7 53.8 41.5 30.8 

Assistant principal Outside district 168 89.3*** 67.9 53.0 41.7 32.7 
Teacher Outside district 79 74.7* 54.4** 44.3 36.7 29.1 
District administrator Within district 39 71.8 53.8 38.5* 30.8 23.1 
District administrator Outside district 57 80.7 64.9 49.1 40.4 31.6 
No prior OH public school position a  83 73.5** 48.2*** 37.3*** 30.1** 25.3 

Note: Asterisk denotes the percentage of principals remaining is different from the percentage remaining of all other 
positions (***p<0.01, **p<0.05, *p<0.10). Positions not separately shown, but included in the “All” group are: other 
professional educator, same school; teacher, same district; other professional educator, same district; other 
professional educator, different district; other professional, same district; other professional, different district.  
a This category includes all individuals were not employed by the public school system prior to the year they assume 
a high school principalship. 

 
Table B.83 and Table B.84 below provide the percentage of high school principals remaining 

at their schools through their possible sixth year for North Carolina and Ohio respectively. These 
percentages are provided overall and by immediate next employment in the public school 
system.  
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Table B.83 
North Carolina, percentage of high school principals remaining at their school through their sixth 
school year by immediate next employment in the North Carolina school system 

Position Location Principals 
Remaining (%) 

Period 2 Period 3 Period 4 Period 5 Period 6
All   591 91.4 69.0 50.1 35.5 24.5 

Principal 
Within district, 
outside school 

141 89.4 66.7 43.3* 29.8* 21.3 

Principal Outside district 76 89.5 55.3*** 38.2** 21.1*** 9.2*** 

Assistant principal 
Within district, 
outside school 

31 93.5 67.7 48.4 22.6* 12.9* 

Teacher 
Within district, 
outside school 

17 88.2 58.8 29.4* 23.5 17.6 

District 
administrator 

Within district 110 93.6 72.7 54.5 38.2 25.5 

District 
administrator 

Outside district 33 93.9 72.7 57.6 39.4 27.3 

Left NC public school system a  150 93.3 78.7*** 64.7*** 55.3*** 42*** 
Note: Asterisk denotes the percentage of principals remaining is different from the percentage remaining of all other 
positions (***p<0.01, **p<0.05, *p<0.10). Positions not separately shown, but included in the “All” group are: assistant 
principal, same school; teacher, same school; other professional educator, same school; assistant principal, different 
district; teacher, different district; other professional educator, same district; other professional educator, different 
district; other professional, same district; other professional, different district.  
a This category includes all individuals were not employed by the public school system after they leave a high school 
principalship. 

Table B.84 
Ohio, percentage of high school principals remaining at their school through their sixth school 
year by immediate next employment in the Ohio school system 

Position Location Principals 
Remaining (%) 

Period 2 Period 3 Period 4 Period 5 Period 6
All   1,236 81.4 62.3 47.0 34.9 25.2 

Principal 
Within district, 
outside school 

86 68.6*** 51.2** 36** 25.6** 19.8 

Principal Outside district 247 79.4 57.9 36.4*** 23.5*** 14.6*** 
Assistant principal Outside district 85 72.9* 50.6** 35.3** 24.7** 12.9*** 
Teacher Outside district 23 82.6 43.5* 30.4* 26.1 21.7 
District administrator Within district 230 85.7** 64.8 50.9 39.1 27.4 
District administrator Outside district 165 86.1* 65.5 53.3* 34.5 25.5 
Left OH public school system a  283 85.2** 73.1*** 59.4*** 50.5*** 39.6*** 

Note: Asterisk denotes the percentage of principals remaining is different from the percentage remaining of all other 
positions (***p<0.01, **p<0.05, *p<0.10). Positions not separately shown, but included in the “All” group are: assistant 
principal, same school; teacher, same school; other professional educator, same school; assistant principal, same 
district; teacher, same district; other professional educator, same district; other professional educator, different 
district; other professional, same district; other professional, different district. 
a This category includes all individuals were not employed by the public school system after they leave a high school 
principalship.
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Mean difference in standardized school characteristics between the new 
school and the high school 

For high school principals who transitioned into another principalship, this study compares 
the characteristics of the high school and the school they transitioned to. Table B.85 and Table 
B.86 below provide the mean differences in the standardized characteristics of the prior 
placement and the new high school overall and by principal tenure at the high school for North 
Carolina and Ohio respectively. 

Table B.85 
North Carolina mean difference in standardized school characteristic between the subsequent 
placement and the high school by tenure at the high school  

Variable  
Overall 1 year 2 years 3+ years

Principals Mean Principals Mean Principals Mean Principals Mean
% White students 333 0.04 52 0.03 73 0.11 52 0.05 
% Black students 333 -0.03 52 0.11 73 -0.12 52 -0.06 

% Hispanic students 333 0.05 52 -0.21 73 0.17 52 0.00 
% Asian students 333 0.01 52 0.02 73 -0.04 52 0.04 

% FRPL students a 229 -.13* 34 -0.10 54 -0.17 34 -.22** 
Student achievement b 265 0 44 0.17 65 0.24 44 -0.09 

Number of students 333 .22*** 52 0.13 73 .23* 52 .38*** 
Note: Asterisk denotes significant difference from zero (***p<0.01, **p<0.05, *p<0.10).  
a Information for FRPL status is available starting with schools year 1998-1999. 
b Information for student achievement is only available for school years 1997-1998 to 2010-2011.  

Table B.86 
Ohio mean difference in standardized school characteristic between the subsequent placement 
and the high school by tenure at the high school  

Variable 
Overall 1 year 2 years 3+ years

Principals Mean Principals Mean Principals Mean Principals Mean
% White students 458 .08** 83 .17* 79 0.02 83 .12** 
% Black students 458 -.08** 83 -.15* 79 0.00 83 -.12** 

% Hispanic students 458 -0.06 83 -0.10 79 -.27** 83 -0.03 
% Asian students 458 0.07 83 .13* 79 0.20 83 -0.09 

% FRPL students a 310 -.21*** 62 0.02 57 -.41** 62 -.28*** 
Student achievement b 430 0.05 74 0.05 77 -0.04 74 0.11 

Number of students 458 .19*** 83 .24** 79 .59*** 83 0.09 
Note: Asterisk denotes significant difference from zero (***p<0.01, **p<0.05, *p<0.10). Tenure is undefined for those 
principals who were already at their high school in school year 1995-1996. 
a Information for FRPL status begins in school year 1997-1998, and is not available for school year 2007-2008. 
 

Table B.87 and Table B.88 below provide the mean differences in the standardized 
characteristics of the prior placement and the new high school overall and for movements from 
outside the district, and for movements from within the district for North Carolina and Ohio 
respectively. 
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Table B.87 
North Carolina mean difference in standardized school characteristic between the subsequent 
placement and the high school, within versus outside district move 

Variable  
Overall Within district Outside district

Principals Mean Principals Mean Principals Mean
% White students 333 0.04 206 0.06 127 0.00 
% Black students 333 -0.03 206 -0.05 127 0.01 

% Hispanic students 333 0.05 206 0.06 127 0.02 
% Asian students 333 0.01 206 -0.03 127 0.08 

% FRPL students a 229 -0.13* 137 -0.08 92 -0.21* 
Student achievement b 265 0 158 -0.01 107 0.03 

Number of students 333 0.22*** 206 0.07 127 0.47*** 
Note: Asterisk denotes significant difference from zero (***p<0.01, **p<0.05, *p<0.10). 
a Information for FRPL status is available for school years 1998-1999 to 2010-2011.  
b Information for student achievement is available for school years 1997-1998 to 2010-2011.  

Table B.88 
Ohio mean difference in standardized school characteristic between the subsequent placement 
and the high school, within versus outside district move 

Variable  
Overall Within district Outside district

Principals Mean Principals Mean Principals Mean
% White students 458 0.08** 102 0.12* 356 0.07* 
% Black students 458 -0.08** 102 -0.12 356 -0.07* 

% Hispanic students 458 -0.06 102 -0.15 356 -0.03 
% Asian students 458 0.07 102 0.11 356 0.06 

% FRPL students a 310 -0.21*** 77 0.08 233 -0.31*** 
Student achievement b 430 0.05 89 -0.05 341 0.08* 

Number of students 458 .019*** 102 0.14 356 0.20*** 
Note: Asterisk denotes significant difference from zero (***p<0.01, **p<0.05, *p<0.10). 
a Information for FRPL status begins in school year 1997-1998, and is not available for school year 2007-2008. 

 
Table B.89 and Table B.90 below provide the mean differences in the standardized 

characteristics of the prior placement and the new high school overall and for movements from 
the elementary, middle, and high school level for North Carolina and Ohio respectively. 
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Table B.89 
North Carolina mean difference in standardized school characteristic between the subsequent 
placement and the high school by level of new principalship 

Variable  
Overall Elementary school Middle school High school

Principals Mean Principals Mean Principals Mean Principals Mean
% White students 333 0.04 85 0.18** 71 0.10 177 -0.06 
% Black students 333 -0.03 85 -0.15* 71 -0.10 177 0.07 

% Hispanic students 333 0.05 85 0.04 71 0.18 177 -0.01 
% Asian students 333 0.01 85 -0.02 71 0.10 177 -0.01 

% FRPL students a 229 -0.13* 60 -0.05 45 -0.40** 124 -0.08 
Student achievement b 265 0.00 65 0.21 51 0.07 149 -0.11 

Number of students 333 0.22*** 85 0.02 71 0.23 177 0.31*** 
Note: Asterisk denotes significant difference from zero (***p<0.01, **p<0.05, *p<0.10). 
a Information for FRPL status is available for school years 1998-1999 to 2010-2011.  
b Information for student achievement is available for school years 1997-1998 to 2010-2011.  

Table B.90 
Ohio mean difference in standardized school characteristic between the subsequent placement 
and the high school by level of new principalship 

Variable  
Overall Elementary school Middle school High school

Principals Mean Principals Mean Principals Mean Principals Mean
% White students 458 0.08** 46 0.20* 77 -0.05 327 0.11** 
% Black students 458 -0.08** 46 -0.18 77 0.05 327 -0.11** 

% Hispanic students 458 -0.06 46 -0.14 77 0.02 327 -0.05 
% Asian students 458 0.07 46 0.04 77 -0.06 327 0.11* 

% FRPL students a 310 -0.21*** 31 -0.07 58 -0.28 216 -0.23*** 
Student achievement b 430 0.05 42 -0.12 68 -0.01 312 0.10* 

Number of students 458 0.19*** 46 0.70*** 77 0.09 327 0.12* 
Note: Asterisk denotes significant difference from zero (***p<0.01, **p<0.05, *p<0.10). 
a Information for FRPL status begins in school year 1997-1998, and is not available for school year 2007-2008. 
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C. Appendix to Chapter Four 

The following appendix provides additional details for the analyses performed in Chapter 
Four.  

Interview protocols 

This section contains the interview protocols for the superintendent, central office staff, and 
principal interviews conducted for Chapter Four.  

Superintendent interview protocol 

8. Please briefly describe your background. 

a. How many years have you been a superintendent? 
b. How many school districts have you served in & what positions have you held? 
c. How many years have you been in [current district]? 

9. Describe your transition into your position as superintendent of [current district]  

d. What were the biggest changes you made in the first year you were superintendent of the 
district and why did you feel these were your priorities?  

i. Any changes to central office staff? 
ii. Any changes to principals?  

iii. What major policies did you institute?  

e. What changes did you make right away and what did you wait to do? 
f. Was there pushback/apathy from staff or anyone else in the district? 

10. Did you feel any pressure to distinguish your tenure as superintendent from the previous 
superintendent? 

g. From the community 
h. From the school board 
i. From central office staff 
j. From principals/teachers 

11. Thinking about superintendent turnover in general, what are the main ways that turnover 
impacts 

k. Central office staff 
l. Principals 

12. Do you think superintendent turnover in and of itself negatively or positively impacts school 
districts? Or does it depend on the superintendent and district context?  

13. In your opinion, what conditions influence when change (in a superintendent and/or a policy) 
is perceived as a benefit or a detriment? 
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14. Are there policies you can think of that would be effective to reduce turnover among 
superintendents?  

m. Changes to contract terms? 
n. Changes to working conditions? 
o. Changes in the way school boards recruit and hire superintendents? 

Central office staff interview protocol 

15. Please briefly describe your background. 

p. What is your job title, and how long have you held this position? 
q. Do you have any direct or indirect impact on principals in [current district]? 
r. What department do you work in? And how many departments in the district have you 

worked in? 
s. How many districts have you served in /what positions have you held? 
t. How many years in this district? 
u. How many superintendents have served in [current district] since you’ve worked here? 

How long have their tenures been? 

16. Thinking about this district, how does a change in superintendent impact your day-to-day 
work, if at all?  

v. Does it impact your job security?  
w. Does it have budgetary impacts for your department? 
x. Does it have impacts on the working environment in your district? 
y. Has an incoming superintendent changed your job description, reassigned you to different 

departments, or changed the strategic plan for the district?  
z. Are there other types of impacts that superintendent turnover usually affects, such as to 

the school year calendar, to student assessments, to district curriculum, to professional 
development requirements for teachers, to central office staffing, to school operations? 

17. How does the transition typically go? What happens in the first year of a new 
superintendent’s tenure within the central office? 

18. Regardless of turnover, what are the main ways the superintendent impacts your job, if at all? 
19. Does the staff make-up of this district change with a superintendent transition? 

aa. Central office staff 
bb. Principals 
cc. Teachers 

20. What other factors influence the positions and staffing at the central office? 
21. Do you think superintendent turnover negatively or positively impacts school districts? Or 

does it depend entirely on the superintendent (or some other factor)?  
22. In your opinion, what conditions influence when change (in a superintendent and/or a policy) 

is perceived as a benefit or a detriment? 
23. Are there policies you can think of that would be effective to reduce turnover among 

superintendents?  
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Principal interview protocol 

24. Please briefly describe your background. 

dd. How many years have you been a school principal? How many years have you been a 
principal in [current district]?  

ee. How many districts have you served in? 
ff. What other positions have you held? 

25. Since you have been a school principal, how many superintendents have you worked under? 
How long were their tenures? 

gg. In this district? 
hh. [If applicable] in other districts? 

26. How does a change in superintendent impact your day-to-day work, if at all?  

ii. Does it impact your job security?  
jj. Does it have curricular impacts? 
kk. Does it have budgetary impacts for your school? 
ll. Does it have impacts on the working environment in your district and/or school? 
mm. Are there other types of impacts that superintendent turnover usually affects, such 

as to the school year calendar, to central office staffing, to school operations? 

27. How does the transition typically go? What happens in the first year of a new 
superintendent’s tenure? 

28. Regardless of turnover, what are the main ways the superintendent impacts your job?  
29. Do you think superintendent turnover negatively or positively impacts school districts? Or 

does it depend entirely on the superintendent?  
30. In your opinion, what conditions influence when change (in a superintendent and/or a policy) 

is perceived as a benefit or a detriment? 
31. Are there policies you can think of that would be effective to reduce turnover among 

superintendents?  

Statement of oral consent 

The following is the statement of oral consent read aloud to each interviewee over the phone 
before the interview commenced. 

 

RAND, a non-profit research institution, is conducting a study of how 
superintendent turnover affects a school district. As part of this study, I am 
interviewing former and current superintendents, members of district central 
office staff, and school principals. The purpose of the interviews is to gain an in-
depth understanding from several different perspectives of the impact that 
superintendent turnover has on a school district. This information will greatly 
enrich our study.  

I anticipate this discussion to last no more than 60 minutes.  

Your statements will not be attributed directly to you. However, in responding to 
our questions, please consider that people reading our report may be able to link 
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the information you provide to us with your district and possibly to you. Please 
feel free to tell me if you would like share information with us that you would us 
like to keep “off the record.” We will not use this information in our report. 

Your participation in this interview is voluntary. You may choose not to 
participate, decline to answer any question or stop the interview at any time. 

Written notes of the interviews will be kept on RAND’s secure server and no 
document will contain your name.  

Do you have any questions? Do you agree to participate? 

I would like to record this conversation in order to ensure that I accurately 
capture your comments. If you agree, I would retain the recording only until I am 
able to validate the notes, at which point the voice recording would be destroyed. 
The transcripts will not include your name and will be destroyed at the end of the 
study. If at any point you would like to say something off the record, I will stop 
the recording. Do you agree to allow me to record the interview?  

Ohio public schools 

Table C.1 provides statistics from the CCD for public schools in Ohio versus the United 
States for school year 2011-2012. Ohio has a higher percentage of suburban and a lower 
percentage of rural districts than the United States as a whole. The average Ohio district is 
smaller than the US average with fewer district and school administrators as well as fewer 
students and teachers. 

Table C.1  
Comparison of key school district characteristics for Ohio and the United States, school year 
2011-2012 

Ohio United States
Counties 89 3,128 
School districts 615 13,661 

City (%) 3.6 5.6 
Rural (%) 48.3 57.5 
Suburb (%) 29.9 19.9 
Town (%) 18.2 17.0 

School district administrators (average) 2.9 4.1 
School administrators (average) 8.3 11.8 
Full time equivalent public school teachers (average) 157.8 219.4 
Public school students (average) 2,662.6 3,560.6 
Source: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, "Local 
Education Agency (School District) Universe Survey", 2011-12 v.1a; "Public Elementary/Secondary School Universe 
Survey", 2011-12 v.1a. 
Note: Analysis is limited to regular public school districts.  

Table C.2 provides a comparison of the Ohio public school population to the average of the 
United States public school population as a whole for the 2011-2012 school year. As we see 
Ohio has some fairly large differences from the average state in the US. Ohio has a larger 
education system than the average US state with more schools, students, and staff. Ohio’s 
student population is different with a higher proportion of White students and a lower proportion 
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of Hispanic students than the average state. Additionally, there is a lower percentage of ELL 
students compared to the average state.  

Table C.2  
Comparison of the public school population for Ohio and the United States, school year 2011-2012 

Ohio US public school population average
Total number of schools  3,363 1,856 
Total students  1,632,204 940,704 

American Indian/Alaskan Native (%) 1 1 
Asian/Pacific Islander (%) 2 5 
Black (%) 14 15 
Hispanic (%) 4 24 
White (%)  76 52 
Two or more races (%) 4 3 
FRPL (%) 43 45 
ELL (%) 2 9 

Total teachers  97,042 58,354 
Total staff  213,529 112,654 
Pupil/teacher ratio  16.82 16.12 
Source: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, "Local 
Education Agency (School District) Universe Survey", 2011-12 v.1a; "Public Elementary/Secondary School Universe 
Survey", 2011-12 v.1a. 
Note: Analysis is limited to regular public school districts. US public school population average is weighted by student 
population size. 

Detailed descriptions of official/ administrative positions 

This section provides the results of an analysis which was conducted to identify how job 
titles are classified in the Ohio public school employment history data. The EMIS contains 
definitions for the occupation codes found in the data along with higher level classifications of 
these occupation codes. Table C.3 below provides these higher level classifications along with 
the description of the classification provided in the EMIS. From these descriptions, this study 
considered only those positions falling under the classification “official/ administrative 
positions” for potential inclusion in the definition of central office staff.  
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Table C.3 
Occupation code classifications in the Ohio public school system 

Occupation 
code 

classification 
Description 

Official/ 
administrative 
positions 

A grouping of assignments comprising the various skill levels required to perform management 
activities, such as developing broad policies for the school district and executing these policies 
through the direction of staff members at all levels of the school district. Those activities 
performed directly by policy makers are also included here. (The Official/ Administrative 
classification does not preclude Professional - Educational or Professional - Other status.) 

Professional - 
educational 

A grouping of assignments requiring a high degree of knowledge and skills acquired through at 
least a baccalaureate degree (or its equivalent obtained through special study and/or experience), 
including skills in the field of education or educational psychology. 

Professional - 
other 

A grouping of assignments requiring a high degree of knowledge and skills acquired through at 
least a baccalaureate degree (or its equivalent obtained through special study and/or experience), 
but not requiring skills in the field of education. 

Technical A grouping of assignments requiring a combination of basic scientific knowledge and manual skills 
which can be obtained through approximately two (2) years of post-high school education, such 
as is offered in junior-community colleges and technical institutes or through equivalent special 
study and/or on-the-job training. 

Crafts and 
Trades 

A grouping of manual assignments requiring a relatively high skill level (usually acquired through 
an extensive period of training) as well as considerable judgment and thorough and 
comprehensive knowledge of the processes involved in the work. 

Operative Manual assignments that require an intermediate skill level necessary in order to perform 
machine-operated activities. This skill level can be mastered in a few weeks through limited 
training. 

Extracurricular/ 
Intracurricular 
Activities 

Student activities under the guidance or supervision of qualified adults which are designed to 
provide opportunities for pupils to participate in such experiences on an individual basis, in small 
groups, or in large groups - at school events, public events, or a combination of these - for 
purposes such as motivation, enjoyment, and skill improvement. In practice, participation usually 
is not required and credit usually is not given. When participation is required, or credit given, the 
activity generally is considered to be a curricular course. 

Service 
Work/Laborer 

A grouping of assignments regardless of difficulty level that relate to both protective and non-
protective supportive services. Also a grouping of manual assignments which generally require no 
special training. All laborers performing lifting, digging, mixing, loading, and pulling operations 
would be classified in this general job classification. Under the Service Work/Laborer 
classification, the following activity assignments are the most common in the school district. 

Note: “Description” column is taken verbatim from the sources. 
Source: Ohio Department of Education, 2005 EMIS Manual, 2005. http://education.ohio.gov/Topics/Data/EMIS/EMIS-
Documentation/Archives/EMIS-Manuals-1/2005-EMIS-Manual.  

An analysis of the 17 positions included under the heading “official / administrative 
positions” was undertaken. Table C.4 contains the position titles, descriptions of the positions 
from the EMIS, the school years the position exists in the data, as well as statistics related to the 
count of individuals that held the position over the study period. These statistics include the 
average number of individuals who held the position in a given year, the average number of 
districts employing any individuals in that position in a given year, and the average number of 
individuals in a given district in a given year that held the position. These statistics are only 
calculated for the years the position exists in the data.  

http://education.ohio.gov/Topics/Data/EMIS/EMIS-Documentation/Archives/EMIS-Manuals-1/2005-EMIS-Manual
http://education.ohio.gov/Topics/Data/EMIS/EMIS-Documentation/Archives/EMIS-Manuals-1/2005-EMIS-Manual
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 The positions “superintendent”, “principal”, and “assistant principal” were not considered 
for inclusion in the study definition of central office staff. For the remaining 14 positions, five 
were excluded because they appear atypical of the average district. In other words, they existed 
in a relatively small number of districts in a given year on average and they were held by a 
relatively small number of individuals. For example, the position “community school 
administrator” exists in 28 districts in the average year of the study period. This is compared to 
the position “superintendent” present in 622 districts in the average year. The position 
“administrative intern” employs 41 individuals in the average year of the study period while the 
position “coordinator” employs 1,719 individuals.  

One concern held prior to the initial analysis of the data was that idiosyncratic changes in job 
titles might result the assignment of erroneous job changes. In other words, if districts have the 
flexibility to create new position names which describe an almost identical job (e.g., the Director 
of Human Resources becomes the Director of Talent Management) this could impact the 
analysis. However, after an examination of the distribution of job title classifications over time, 
this does not appear to be an issue because the job classifications in the data are fairly general. 
For example, the position director is defined as “an assignment to direct staff members and 
manage a function, a program, or a supporting service” (Ohio Department of Education, 2005 
Appendix D, p. 5). 
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Table C.4 
Administrative positions in the in the Ohio public school system over the study period 

Study category Position Description 
School years 

in data 

Yearly average:

positions 
districts 

with 
position 

positions 
per 

district 

Superintendent Superintendent 
An assignment to a staff member (e.g., chief executive of 
schools or chancellor) to perform the highest-level, system-wide 
executive management functions of a school district. 

1995-1996 to 
2012-2013 

622 622 1 

Central office staff 
Administrative 
assistant 

An assignment to perform activities assisting an executive 
officer in performing assigned activities in the school district. 

1995-1996 to 
2012-2013 

301 157 2 

Central office staff 

Assistant, 
deputy/ 
associate 
superintendent 

An assignment to a staff member (e.g., an assistant, deputy or 
associate superintendent or the assistant) to perform high-level, 
system-wide executive management functions in a school 
district. 

1995-1996 to 
2012-2013 

214 162 1 

Central office staff Coordinator 
An assignment to a staff member to oversee one or more 
programs or projects. This is a staff position, not a line position. 

1995-1996 to 
2012-2013 

1,719 504 3 

Central office staff Director 

An assignment to direct staff members and manage a function, 
a program, or a supporting service. Staff members having this 
position include heads of academic departments and directors 
and managers of psychological services. If this is a 
certificated/licensed position, an individual hired as a director is 
required to hold a director, superintendent, or principal 
certificate. 

2003-2004 to 
2012-2013 

556 215 3 

Central office staff 
Education 
administrative 
specialist 

An assignment to a staff member to perform highest-level 
executive management functions in a central office position 
relative to business management, education of exceptional 
children, educational research, educational staff personnel 
administration, instruction services, pupil personnel 
administration, school-community relations, or vocational 
directorship. 

1995-1996 to 
2012-2013 

155 81 2 

Central office staff 
ESC 
supervisor 

An assignment to a position to provide supervisory services to 
ESC member districts (as provided by ORC [Ohio revised code] 
§3313.843) that is funded by supervisory units per ORC 
§3317.032. 

2008-2009 to 
2012-2013 

124 70 2 

Central office staff 
Other official/ 
administrative 

Any assignment not listed above that fulfills the definition of the 
Official/Administrative classification. 

1995-1996 to 
2012-2013 

433 166 3 
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Study category Position Description 
School years 

in data 

Yearly average:

positions 
districts 

with 
position 

positions 
per 

district 

Central office staff 
Supervisor/ 
manager 

An assignment to oversee and manage staff members, but not 
to direct a program or function. If this is a certificated/licensed 
position, an individual hired as a supervisor/manager is required 
to hold a supervisor certificate. NOTE: A supervisor/manager is 
different from a director, in that a supervisor/manager manages 
staff members, but does not direct a program, function, or 
supporting service. 

1995-1996 to 
2012-2013 

1,961 427 5 

Central office staff Treasurer 

An assignment to a staff member (appointed directly by the 
board of education) to act as secretary to the board of 
education, serve as the chief fiscal officer, and to perform high 
level, system-wide executive management functions of a school 
district. 

1995-1996 to 
2012-2013 

578 547 1 

Principal Principal 
An assignment to a staff member to perform highest-level 
executive management functions in an individual school, groups 
of schools, or unit(s) of a school district. 

1995-1996 to 
2012-2013 

3,496 631 6 

Assistant principal 
Assistant 
principal 

An assignment to a staff member (e.g., an assistant, deputy, or 
associate principal) to perform high-level executive 
management functions in an individual school, group of schools, 
or unit(s) of a school district. 

1995-1996 to 
2012-2013 

1,576 406 4 

Other staff 
Administrative 
intern 

An assignment to perform activities that are a part of an 
internship plan during which the staff member is supervised 
periodically and performance evaluated. 

1995-1996 to 
2007-2008 

41 15 3 

Other staff 
Building 
manager 
assignment 

An assignment to a staff member to supervise the 
administrative (non-curricular, non-instructional) functions of 
school operation so that a school principal can focus on 
supporting instruction, providing instructional leadership, and 
engaging teachers as part of the instructional leadership team. 
A building manager may be, but is not required to be, a licensed 
educator per ORC §3319.22. 

2010-2011 to 
2012-2013 

11 7 2 

Other staff 
Community 
school 
administrator 

An assignment to a staff member (e.g., chief executive of 
schools or chancellor) to perform the highest-level, system-wide 
executive management functions of a community school. 

2003-2004 to 
2012-2013 

38 28 1 

Other staff Ombudsman 

An assignment to receive and investigate complaints made by 
individuals regarding alleged abuses or capricious acts of 
school district officials or employees. The ombudsman usually 
works for the board of education in a quasi-official status. 

1995-1996 to 
2008-2009 

2 2 1 
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Study category Position Description 
School years 

in data 

Yearly average:

positions 
districts 

with 
position 

positions 
per 

district 

Other staff 
Tax assessing/ 
collecting 

An assignment to provide services in the assessment of real 
and personal property for tax computation purposes and in the 
collection of taxes for the school district. 

1997-1998 to 
2007-2008 

2 1 1 

Note: The “Description” column is taken verbatim from the sources.  
Sources: Ohio Department of Education, 2005 EMIS Manual, 2005. http://education.ohio.gov/Topics/Data/EMIS/EMIS-Documentation/Archives/EMIS-Manuals-
1/2005-EMIS-Manual; Ohio Department of Education, Current EMIS Manual, 2012. http://education.ohio.gov/Topics/Data/EMIS/EMIS-Documentation/Current-
EMIS-Manual .

http://education.ohio.gov/Topics/Data/EMIS/EMIS-Documentation/Archives/EMIS-Manuals-1/2005-EMIS-Manual
http://education.ohio.gov/Topics/Data/EMIS/EMIS-Documentation/Archives/EMIS-Manuals-1/2005-EMIS-Manual
http://education.ohio.gov/Topics/Data/EMIS/EMIS-Documentation/Current-EMIS-Manual
http://education.ohio.gov/Topics/Data/EMIS/EMIS-Documentation/Current-EMIS-Manual
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Regression results: individual superintendent turnover 

To answer research question one, this study explores whether individual superintendent 
turnover is related to district characteristics as well as individual superintendent characteristics. 
Table C.5 provides the full model results for model 1 and model 2.  

Table C.5  
Results from superintendent turnover models 1 and 2 

Variable 
Model 1 Model 2

Coef. Odds ratio Coef. Odds ratio
Outside district: superintendent 0.360*** 1.434*** 0.146 1.157 
  [0.106] [0.152] [0.198] [0.229] 
Outside district: other position 0.206** 1.229** 0.374** 1.454** 
  [0.0995] [0.122] [0.180] [0.262] 
Outside OH public school system 0.754*** 2.125*** 1.428*** 4.170*** 
  [0.118] [0.251] [0.199] [0.831] 
Superintendent tenure in district 0.121*** 1.129*** 0.147*** 1.159*** 
  [0.0147] [0.0166] [0.0228] [0.0264] 
Previously served as superintendent in district 0.429 1.535 0.526* 1.691* 
  [0.314] [0.482] [0.317] [0.536] 
Outside district: superintendent *  
superintendent tenure in district     0.053 1.054 
      [0.0378] [0.0399] 
Outside district: other position *  
superintendent tenure in district     -0.038 0.963 
      [0.0347] [0.0334] 
Outside OH public school system *  
superintendent tenure in district     -0.181*** 0.835*** 
      [0.0437] [0.0364] 
% White students -2.05 0.129 -2.772 0.063 
  [1.786] [0.230] [1.789] [0.112] 
% Black students -1.939 0.144 -2.786 0.062 
  [1.908] [0.275] [1.917] [0.118] 
% Hispanic students -6.538** 0.00145** -7.471*** 0.000569*** 
  [2.822] [0.00409] [2.813] [0.00160] 
% FRPL students  0.0894 1.094 0.0812 1.085 
  [0.290] [0.317] [0.291] [0.316] 
Number of students 9.88E-06 1.000 -5.79E-06 1.000 
  [7.09e-05] [7.09e-05] [7.21e-05] [7.21e-05] 
Number of teachers 0.000548 1.001 0.000472 1.000 
  [0.000963] [0.000964] [0.000981] [0.000982] 
Number of school administrators 0.0146 1.015 0.017 1.017 
  [0.0131] [0.0133] [0.0132] [0.0134] 
Number of district administrators 0.00193 1.002 0.00335 1.003 
  [0.00849] [0.00851] [0.00857] [0.00860] 
Suburb -0.362 0.697 -0.337 0.714 
  [0.234] [0.163] [0.235] [0.168] 
Town -0.272 0.762 -0.232 0.793 
  [0.246] [0.188] [0.248] [0.196] 
Rural -0.33 0.719 -0.317 0.729 
  [0.246] [0.177] [0.247] [0.180] 
Federal per pupil revenue ($10,000) a 0.000247* 1.000* 0.000235* 1.000* 
  [0.000135] [0.000135] [0.000136] [0.000136] 
State per pupil revenue ($10,000) a -0.000107** 1.000** -.0000954* 1.000* 
  [5.19e-05] [5.19e-05] [5.25e-05] [5.25e-05] 
Local per pupil revenue ($10,000) a -0.000109** 1.000** -0.000101** 1.000** 
  [4.86e-05] [4.86e-05] [4.89e-05] [4.89e-05] 
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Variable 
Model 1 Model 2

Coef. Odds ratio Coef. Odds ratio
School year 1999-2000 0.0137 1.014 0.0109 1.011 
  [0.249] [0.252] [0.250] [0.253] 
School year 2000-2001 -0.612** 0.542** -0.617** 0.540** 
  [0.267] [0.145] [0.268] [0.145] 
School year 2001-2002 -0.27 0.763 -0.278 0.758 
  [0.246] [0.188] [0.247] [0.187] 
School year 2002-2003 -0.203 0.816 -0.227 0.797 
  [0.243] [0.198] [0.244] [0.194] 
School year 2003-2004 -0.291 0.748 -0.319 0.727 
  [0.243] [0.182] [0.244] [0.177] 
School year 2004-2005 -0.0795 0.924 -0.105 0.900 
  [0.235] [0.217] [0.237] [0.213] 
School year 2005-2006 -0.183 0.833 -0.211 0.810 
  [0.238] [0.198] [0.239] [0.194] 
School year 2006-2007 -0.00625 0.994 -0.0277 0.973 
  [0.235] [0.233] [0.236] [0.229] 
School year 2007-2008 (FRPL missing dummy) -0.108 0.898 -0.129 0.879 
  [0.237] [0.212] [0.238] [0.209] 
School year 2008-2009 -0.375 0.687 -0.391 0.676 
  [0.245] [0.168] [0.246] [0.167] 
School year 2009-2010 -0.611** 0.543** -0.625** 0.535** 
  [0.254] [0.138] [0.255] [0.136] 
School year 2010-2011 0.047 1.048 0.0371 1.038 
  [0.242] [0.253] [0.243] [0.252] 
Constant 0.136 1.146 0.729 2.073 
  [1.763] [2.021] [1.767] [3.664] 
Observations 5,471 5,471 
Notes: Asterisk denotes significant of coefficient (**p<0.05, *p<0.10). Regressions are limited to school year 1998-
1999 through school year 2011-2012 due to the availability of FRPL status (available starting school year 1998-199) 
and per pupil revenue (available up to school year2010-2011). Omitted variables are: prior position: high school 
principal, geographic location: city, and school year: 1998-1999 
a Adjusted to 2012 dollars. 

Model 2 includes interactions between previous employment and superintendent tenure in 
addition to the covariates included in model 1. Table C.6 below provides predicted probabilities 
of turnover and their corresponding 95 percent confidence intervals by the superintendent’s 
previous employment and the superintendent’s tenure in the district. 
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Table C.6  
Predicted probability of superintendent turnover, results of model 2 

Superintendent 
tenure in district 

Within district 
Outside district: 
superintendent 

Outside district: other position 
Outside OH public school 

system 

Predicted 
probability 

95% 
confidence 

interval 

Predicted 
probability 

95% 
confidence 

interval 

Predicted 
probability 

95% 
confidence 

interval 

Predicted 
probability 

95% 
confidence 

interval 
Year 1 8.34 [6.77, 9.91] 9.98 [7.68, 12.28] 11.28 [9.12, 13.44] 23.82 [19.23, 28.41] 
Year 2 9.53 [8.04, 11.03] 11.91 [9.69, 14.14] 12.41 [10.46, 14.37] 23.23 [19.48, 26.97] 
Year 3 10.87 [9.43, 12.30] 14.16 [11.99, 16.32] 13.65 [11.85, 15.45] 22.64 [19.36, 25.92] 
Year 4 12.37 [10.93, 13.81] 16.74 [14.49, 18.99] 14.98 [13.18, 16.78] 22.07 [18.76, 25.38] 
Year 5 14.04 [12.45, 15.63] 19.68 [17.06, 22.31] 16.41 [14.38, 18.45] 21.50 [17.74, 25.27] 
Year 6 15.89 [13.96, 17.82] 22.99 [19.62, 26.37] 17.96 [15.42, 20.5] 20.95 [16.46, 25.44] 
Year 7 17.94 [15.46, 20.41] 26.67 [22.20, 31.14] 19.61 [16.35, 22.87] 20.41 [15.07, 25.74] 
Year 8 20.18 [16.98, 23.38] 30.70 [24.86, 36.53] 21.38 [17.22, 25.54] 19.87 [13.64, 26.11] 
Year 9 22.62 [18.53, 26.71] 35.04 [27.65, 42.43] 23.25 [18.04, 28.46] 19.35 [12.20, 26.50] 
Year 10 25.26 [20.15, 30.38] 39.63 [30.60, 48.67] 25.24 [18.86, 31.62] 18.84 [10.79, 26.89] 



 

C-14 
 

Regression results: aggregate staff turnover 

Employing an ordinary least squares regression model (model 3), the study explores what 
happens to the stability of principals and central office staff in a district following a 
superintendent turnover. Full regression results for model 3, estimated separately for principals 
and members of the central office staff are provided in Table C.7 below. 

Table C.7 
Results from principal and central office turnover model 3 

Variables Principals Central office staff
Superintendent turnover school year t-1 1.846** 1.325 
  [0.737] [0.819] 
Superintendent turnover school year t-2 1.470** 2.664*** 
  [0.736] [0.817] 
Superintendent turnover school year t-3 0.801 1.698** 
  [0.738] [0.821] 
Superintendent turnover school year t-4 0.0102 1.823** 
  [0.745] [0.827] 
Superintendent turnover school year t-5 1.159 0.685 
  [0.737] [0.820] 
% White students -1.247 27.99** 
  [12.60] [13.97] 
% Black students 6.326 33.66** 
  [13.44] [14.90] 
% Hispanic students 5.341 29.29 
  [18.84] [20.88] 
% FRPL students  6.588*** 1.418 
  [2.033] [2.253] 
Number of students -0.000164 0.000553 
  [0.000501] [0.000557] 
Number of teachers -0.000391 -0.0131* 
  [0.00718] [0.00797] 
Number of school administrators 0.0172 0.0877 
  [0.101] [0.113] 
Number of district administrators 0.0395 0.248*** 
  [0.0622] [0.0690] 
Suburb 0.851 -0.728 
  [1.867] [2.063] 
Town 1.412 -2.409 
  [1.944] [2.148] 
Rural 2.253 -3.317 
  [1.931] [2.135] 
Federal per pupil revenue ($10,000) a 0.000497 -0.00235* 
  [0.00110] [0.00121] 
State per pupil revenue ($10,000) a -0.000164 0.000118 
  [0.000370] [0.000410] 
Local per pupil revenue ($10,000) a -0.00002 0.00043 
  [0.000348] [0.000387] 
School year 2002-2003 -0.777 -2.125 
  [1.223] [1.357] 
School year 2003-2004 1.027 0.742 
  [1.234] [1.367] 
School year 2004-2005 -0.396 0.93 
  [1.243] [1.373] 
School year 2005-2006 -0.111 3.993*** 
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Variables Principals Central office staff
  [1.249] [1.382] 
School year 2006-2007 0.104 0.269 
  [1.263] [1.398] 
School year 2007-2008 (FRPL missing dummy) 2.645** 3.958*** 
  [1.271] [1.409] 
School year 2008-2009 -0.794 -4.392*** 
  [1.288] [1.426] 
School year 2009-2010 -5.705*** -5.501*** 
  [1.326] [1.466] 
School year 2010-2011 -4.557*** -2.336 
  [1.319] [1.459] 
Constant 12.28 -5.485 
  [12.44] [13.78] 
Observations 5,348 5,365 
R-squared 0.021 0.043 
Notes: Asterisk denotes significant of coefficient (**p<0.05, *p<0.10). Regressions are limited to school year 2002-
2003 through school year 2011-2012. Omitted variables are: prior position: high school principal, geographic location: 
city, and school year: 2001-2002. 
a Adjusted to 2012 dollars 

Regression results: individual principal and central office staff turnover 

This study employs duration analyses to determine whether individual principal and central 
office staff turnover is related to their exposure to superintendent instability. Full regression 
results for model 4, estimated separately for principals and members of the central office staff are 
provided in Table C.8 below. 

 

Table C.8  
Results from principal and central office turnover model 4 

Variables 
Principals Central office staff

Coef. Odds ratio Coef. Odds ratio
Superintendent exposure while in position 0.0982*** 1.103*** 0.172*** 1.187*** 
  [0.0289] [0.0319] [0.0231] [0.0274] 
Tenure in position 0.0165** 1.017** -0.172*** 0.842*** 
  [0.00790] [0.00804] [0.00618] [0.00520] 
% White students 0.617 1.854 2.376*** 10.77*** 
  [0.739] [1.369] [0.425] [4.580] 
% Black students 1.024 2.784 2.531*** 12.57*** 
  [0.759] [2.112] [0.436] [5.486] 
% Hispanic students 1.339 3.813 2.884*** 17.88*** 
  [1.060] [4.042] [0.629] [11.24] 
% FRPL students  0.610*** 1.840*** 0.286*** 1.331*** 
  [0.129] [0.238] [0.0773] [0.103] 
Number of students 0.000 1.000 0.000 1.000 
  [1.61e-05] [1.61e-05] [8.98e-06] [8.98e-06] 
Number of teachers 0.000 1.000 0.000183* 1.000* 
  [0.000172] [0.000172] [9.65e-05] [9.65e-05] 
Number of school administrators -0.00529* 0.995* -0.00744*** 0.993*** 
  [0.00300] [0.00299] [0.00152] [0.00151] 
Number of district administrators 0.000 1.000 0.00235*** 1.002*** 
  [0.00161] [0.00161] [0.000849] [0.000851] 
Suburb 0.059 1.061 -0.048 0.953 
  [0.0841] [0.0892] [0.0468] [0.0446] 
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Variables 
Principals Central office staff

Coef. Odds ratio Coef. Odds ratio
Town 0.049 1.050 -0.200*** 0.819*** 
  [0.0938] [0.0985] [0.0535] [0.0438] 
Rural 0.201** 1.223** -0.188*** 0.829*** 
  [0.0913] [0.112] [0.0519] [0.0430] 
Federal per pupil revenue ($10,000) a 0.000 1.000 -0.00008.29*** 1.000*** 
  [3.03e-05] [3.03e-05] [1.75e-05] [1.75e-05] 
State per pupil revenue ($10,000) a 0.000 1.000 0.000 1.000 
  [1.08e-05] [1.08e-05] [6.38e-06] [6.38e-06] 
Local per pupil revenue ($10,000) a 0.000 1.000 .00002.70*** 1.000*** 
  [1.15e-05] [1.15e-05] [6.73e-06] [6.73e-06] 
School year 1999-2000 0.156 1.169 -0.189*** 0.828*** 
  [0.105] [0.123] [0.0683] [0.0565] 
School year 2000-2001 -0.119 0.888 -0.228*** 0.796*** 
  [0.105] [0.0935] [0.0627] [0.0499] 
School year 2001-2002 -0.084 0.919 -0.096 0.908 
  [0.103] [0.0948] [0.0619] [0.0562] 
School year 2002-2003 -0.132 0.876 -0.016 0.984 
  [0.105] [0.0918] [0.0635] [0.0625] 
School year 2003-2004 -0.149 0.862 0.199*** 1.220*** 
  [0.105] [0.0903] [0.0628] [0.0766] 
School year 2004-2005 -0.178* 0.837* 0.143** 1.153** 
  [0.105] [0.0879] [0.0628] [0.0724] 
School year 2005-2006 -0.233** 0.792** 0.334*** 1.397*** 
  [0.105] [0.0834] [0.0616] [0.0861] 
School year 2006-2007 -0.271** 0.763** 0.135** 1.145** 
  [0.106] [0.0808] [0.0638] [0.0730] 
School year 2007-2008 (FRPL missing dummy) -0.028 0.973 0.307*** 1.359*** 
  [0.104] [0.101] [0.0635] [0.0863] 
School year 2008-2009 -0.271** 0.762** -0.229*** 0.795*** 
  [0.107] [0.0816] [0.0665] [0.0529] 
School year 2009-2010 -0.647*** 0.523*** -0.385*** 0.681*** 
  [0.114] [0.0596] [0.0696] [0.0473] 
School year 2010-2011 -0.542*** 0.581*** 0.055 1.056 
  [0.113] [0.0659] [0.0687] [0.0726] 
Constant -2.679*** 0.0686*** -3.164*** 0.0423*** 
  [0.729] [0.0500] [0.420] [0.0177] 
Observations 28,897 28,897 53,092 53,092 
Notes: Asterisk denotes significant of coefficient (**p<0.05, *p<0.10). Regressions are limited to school year 1998-
1999 through school year 2011-2012 due to the availability of FRPL status (available starting school year 1998-199) 
and per pupil revenue (available up to school year2010-2011). Omitted variables are: geographic location: city and 
school year: 1998-1999 
a Adjusted to 2012 dollars. 
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