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Abstract 

 

In this paper, we evaluate the extent to which year-round school (YRS) calendars impact teacher turnover 

and quality. To the extent that YRS calendars are received positively (or negatively) by teachers, they 

may affect the ability of schools to recruit and retain high quality teachers. Additionally, we focus on a 

particular type of YRS, multi-track, which may affect the number of teachers needed. Depending on who 

leaves or who is hired, this can also impact the quality of the teacher pool. Understanding this relationship 

is important for policymakers given high rates of teacher turnover, particularly in schools serving 

disadvantaged populations, and evidence that such turnover can impact student outcomes. As the 

literature thus far on the academic impacts of YRS has found largely heterogeneous effects along a 

number of dimensions, it is likely that teacher effects may exhibit such heterogeneity as well. In our 

study, we make use of detailed data from two locations: California and Wake County, North Carolina. 

Both locations have widely implemented YRS due to school crowding, but have differing student 

demographics, and have been found to have differing academic impacts of YRS calendars. We find that 

schools in both locations hire additional teachers to accommodate the multi-track YRS model. However, 

in California, where YRS is implemented in particularly disadvantaged populations, the teacher quality is 

diminished, while in North Carolina, where YRS has been implemented in more affluent areas, teacher 

quality does not suffer. This is consistent with previous literature on YRS calendars indicating that the 

context in which YRS is implemented is particularly important. 
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1. Introduction  

 

Education policymakers in the United States have for decades attempted to use policy to 

improve student achievement and to narrow persistent achievement gaps. With the exception of 

policies specifically aimed at teachers, however, many of these initiatives overlook potential 

impacts related to teachers, such as teacher preferences or adequate supply of quality teachers for 

the policy change. This can have many unintended consequences, such as increased teacher 

turnover rates and changes in teacher quality.  Understanding the relationship between school 

policy and teacher turnover is particularly important for policymakers given high rates of teacher 

turnover, especially in schools serving disadvantaged populations (Ingersoll, 2001; Hanushek, 

Kain and Rivkin, 2004).  While some turnover has been associated with positive student 

outcomes, especially when less-effective teachers leave, high levels of turnover have been 

associated with organizational disruption (Bryk and Schneider 2002, Guin 2004) and can be very 

costly (Barnes, Crowe and Schaefer 2007).   

In this paper, we estimate the effect of a policy change that has recently grown in 

popularity - the switch from a traditional to a year-round academic calendar – on teacher 

retention, turnover and quality. From 1986 to 2007, the number of students attending a year-

round school (YRS) in the United States increased from 360,000 (0.7 percent of all U.S. 

students) to over two million (4% of all U.S. students).
2
  Despite a growing literature on the 

academic impact of YRS calendars (Graves 2010, 2011; McMullen and Rouse 2012a,b), 

research examining its impact on teachers is notably absent. 

                                                           
2
 2007 data from http://www.nayre.org. (accessed February 3, 2011). 1986 data comes from “Year-Round 

Schooling,” Education Week, September 10, 2004. http://www.edweek.org/ew/issues/year-round-schooling/ 

(accessed February 10, 2011). 
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YRS calendars spread the 180 day traditional school calendar across the full year, 

creating shorter periods of learning and more frequent breaks.
3
 Because this policy change has a 

direct impact on teachers by altering their work schedules, teacher impacts are a particularly 

relevant aspect of the policy to take into consideration. This is even more so because the 

traditional summer break is often touted as a desirable benefit for teachers.
4
 Teachers may either 

have a preference or distaste for the alternative calendar.  Moreover, because teacher preferences 

for these attributes are likely to be heterogeneous, it is also important to consider how mobility in 

response to the calendar varies based on teacher demographics and quality. To the extent that 

teachers perceive YRS calendars negatively or positively, the YRS calendar may affect the 

ability of schools to recruit and retain high quality teachers.   

We primarily focus our study on a particular type of YRS, multi-track, which may also 

affect the number of teachers needed. This is because a multi-track calendar, in addition to 

allocating school days more evenly across the calendar year, also divides the student body into 

separate tracks that rotate on and off of break, allowing the school to serve a larger student body 

by making continual use of the school facility. Because of this feature of the calendar, multi-

track YRS is primarily implemented to address school crowding concerns. However, a rarely 

discussed result of this rotating-yet-continuous teaching schedule is that multi-track YRS must 

either require current teachers to take on more days of teaching or hire additional teachers. If the 

teacher labor market exhibits diminishing returns in teacher quality, as more teachers are hired 

one would expect to see lesser equipped teachers hired. Depending on who leaves or who is 

hired, this can also impact the quality of the teacher pool under a YRS calendar.  

                                                           
3
 This type of year-round calendar is different from the “extended year” calendar, where the number of instructional 

days is increased. 
4
 For example, see: www.teach.com/why-teach/teacher-salary-benefits, www.educationnext.org/fringebenefits, 

www.heritage.org/research/reports/2011/10/assessing-the-compensation-of-public-school-teachers, 

http://online.wsj.com/news/articles/SB10001424052970203687504576655352353046120, (each viewed 2/26/2014). 
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There is limited research available on year-round school calendars and teacher turnover. 

Much of the research is based on the examination of teacher attitudes towards the calendar 

(Worthern and Zsiray, 1994; Shields and Oberg, 2000, Kneese, 2000). The studies of turnover 

that do exist provide some helpful evidence (Loeb, Darling-Hammond and Luczak, 2005; Stuit 

and Smith, 2012), but the extent to which these benefits and challenges of YRS that are outlined 

in the research actually cause teachers to leave, stay or search out a YRS is not clear.  Because 

YRS calendars are often non-randomly placed, it is difficult to separately identify the impact of 

the school calendar from other measures of school quality.  If, for instance, YRS tend to be high 

quality schools with high achieving students, resources, and facilities, the reports may be 

reflective of these characteristics which are related to both the adoption of the year-round school 

and to teacher satisfaction and therefore retention of high-quality teachers.   

In this project, we use detailed data from the North Carolina Education Research Data 

Center (NCERDC) and a mandatory calendar conversion in Wake County, NC as well as 

administrative school and teacher level data from the state of California to study the impact of 

YRS on teacher turnover and quality.  We use data on these two very different locations for two 

main reasons. First, prior research on YRS suggests the estimated academic effects differ by 

level of school crowding and by the demographics of the student population (Graves, McMullen 

and Rouse 2013). It is likely that teacher effects may exhibit such heterogeneity as well. Using both 

California, where YRS is implemented in particularly disadvantaged populations, and North Carolina, 

where YRS has been implemented in more affluent areas, allows us to explore this possibility, providing 

a more complete look at teacher turnover effects.  

Second, while YRS has been growing in popularity as a policy option, it has traditionally 

been implemented in high concentration in the locations where adopted. Both California and 

North Carolina are ideal for studying impacts of YRS calendars because of their high incidence 
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of YRS calendar adoption. Additionally, YRS calendars have been in place in both locations for 

long enough to observe useful variation in calendar type over time. The panel design of the two 

datasets allows us to include teacher, year and school fixed effects in our estimation, as well as 

follow teacher transitions over time.  

To our knowledge, this paper is the first to estimate the impact of YRS on teacher 

retention, turnover and quality in a large-scale longitudinal setting, addressing the important 

selection concerns inherent to the estimation. In addition to informing the larger literature on 

how school policy changes affect teacher turnover, our results can also provide additional 

evidence on the effects of a major education policy change and insight into why academic results 

of YRS have differed across different contexts in the past.  

The remainder of the paper is organized as follows: Section 2 provides background on 

both the teacher turnover literature and on year-round schools in both of our locations; Section 3 

provides data details and descriptive statistics from both of our datasets; Section 4 describes our 

empirical strategies; Section 5 presents regression results, Section 6 provides checks for 

robustness of results, and Section 7 concludes. 

 

2.  Background 

 

 

2.1 Teacher Turnover 

 

There has been a rarely-tested consensus in the literature regarding YRS that the more 

frequent breaks of this calendar would result in lower teacher turnover. The main mechanism 

proposed is a lower rate of burnout. Glass and Kreitzer (1993) suggest this hypothesis, as do 

Worthen and Zsiray (1994).  Until recently, these studies on the topic focused on limited data 

analysis or case studies. For example, Haser and Nasser (2003) examine three school settings in 
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detailed case studies, and argue that teacher retention can be improved by a switch to a year 

round calendar. Only very recently have rich administrative datasets been used to examine these 

questions with panel data techniques. Using North Carolina data, Smith (2011) finds higher 

teacher retention in year-round schools, whereas Loeb, Darling-Hammond, and Luczak (2005), 

using data from California, find higher turnover in multi-track year round schools, finding also 

that vacancies in these schools were harder to fill.  

In these studies, there is little effort, beyond multivariate techniques, to consider ways in 

which the policies, demographics, or variables of interest are correlated with other unobserved 

school or student characteristics. As a result, it is difficult to know whether the observed impacts 

of year-round schooling are capturing teachers response to the calendar policy, or teachers’ 

response to possibly unobserved demographic and policy changes that drive the adoption of 

year-round calendars. It has been well documented that YRS policy adoption, both in North 

Carolina and California, is not done in a random or exogenous manner, so these unobserved 

differences between schools may considerably impact the estimated effects (Graves, 2010; 

McMullen and Rouse 2012b). 

 Because a teacher’s working schedule and classroom control may be altered dramatically 

in a year-round school, it is worth examining the impact of teaching conditions and turnover 

more broadly. While salaries and benefits are easy to measure, most aspects of teachers’ working 

conditions are unobserved in administrative data, and so researchers have focused on the 

demographic composition of the student body and class size (Hanusheck, Kain, and Rivkin, 

2004; Falch and Strom 2005; Falch and Ronning, 2007).  These studies document the pattern of 

teachers leaving schools with high proportions of low performing, low-income, and minority 

students.  To the extent that researchers are able to observe working conditions, they usually find 
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that the impacts are substantial. Loeb, Darling-Hammond, and Luczack, (2005) show that part of 

the observed teacher movement that is attributed to student characteristics is explained by 

differential teaching conditions that are correlated with student characteristics. Moreover, Ost 

and Schiman (2013) document that the observed teacher experience-turnover relationship is 

strongly dependent on the number of grade-reassignments, which they argue is a signal of 

workload. 

In studies of teacher turnover, there is some consensus on the main determinants of 

teacher’s employment choices.  Compensation has a noticeable impact (Hanushek, Rivkin, and 

Kain, 1999; Murnane and Olesen, 1990; Stinebrickner, 1998). As do the previously noted 

demographics and job conditions.  Because working conditions, wages, student demographics, 

and other policies are correlated with each other and with other unobserved factors, the challenge 

in these studies is to identify exogenous variation in teachers’ job characteristics.   

For this reason, in our study we pay particular attention to disentangling the effects of job 

characteristics that would have occurred anyway and those driven by our policy change. For 

Wake County North Carolina, we identify a natural experiment in which a number of schools 

were switched to a year round calendar.  Because the teachers and school characteristics can be 

controlled in this experiment, and because we have a natural control group of teachers in the 

district in unaffected schools, we can examine the impacts of the policy on teacher decision-

making separate from unobserved job-related influences.  Similarly, we can examine the 

California case in greater depth than previously done by using school-specific fixed effects as 

well as school-specific time trends to control for unobserved differences between schools that 

would have occurred regardless of calendar type. 

 

2.2 YRS Policy Details 
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California has traditionally been the state with the most schools on a year-round calendar, 

totaling about half of all year-round schools in the nation (NAYRE 2006, 2007). From the mid-

1990s to mid-2000s, California experienced a boom in adoption of YRS calendars. This is likely 

in part due to school crowding concerns, which made the multi-track model popular. Multi-track 

YRS calendars have been shown to provide cost savings under high levels of school crowding 

(Merino, 1983; Cooper et al., 2003; Daneshvary and Clauretie, 2001; CDE, 2013). In addition to 

the lure of potential costs savings in the face of the difficult issue of school crowding, beliefs 

about potentially beneficial academic impacts of the calendar helped to motivate the large-scale 

implementation of YRS calendars in California (CDE, 2013). Another potential reason for the 

surge in year-round calendars in California at the time, as suggested by Mitchell and Mitchell 

(2005), is California’s class size reduction initiative that took place in the 1990s, which by 

requiring smaller classes in schools that may not have had the capacity, provided motivation to 

switch to a multi-track year-round calendar.  

The Wake County Public School System (WCPSS) currently serves over 150,000 

students, making it the largest district in the state of North Carolina and the 16
th

 largest in the 

United States. Enrollment in the WCPSS has grown substantially over the last few decades and is 

expected to increase by 40,000 students by 2022.
5
 Use of the year-round calendar was first 

implemented in the WCPSS in 1989. Since its adoption, use of the year-round calendar slowly 

increased in prevalence until 2007 when the school system converted 22 schools from traditional 

to year-round calendars and ordered that all new schools be opened on a year-round calendar. 

This one-time large-scale calendar conversion more than doubled the number of schools using 

the calendar in a single academic year. Similar to California, the YRS policy change was 

                                                           
5
 http://www.wcpss.net/about-us/our-students/demographics/ (accessed February 24, 2014). 
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implemented largely as a response to overcrowding created by a high level of population growth 

in the county. Because it was imposed mandatorily upon the selected schools, this change was 

met with strong opposition from parents and was eventually contested at the State Supreme 

Court where the court upheld the school system’s decision to enforce the mandatory calendar 

conversions. The policy environment surrounding the WCPSS and the mandatory nature of the 

calendar assignments makes Wake County a good place to study the effects of YRS because the 

calendar conversions create a natural experiment.  

In both locations, there are some differences and similarities in how the YRS calendar 

was implemented. In California, the most popular models of year-round calendar schedules are 

either the 45-15 or 60-20 calendars, referring to days in school and days out of school 

respectively. Wake County, NC uses only the 45-15 multi-track model of year-round education. 

In Wake County, NC, YRS calendars are all of the multi-track type, where each school has four 

tracks of students, at least one of which is “tracked-out” at any point in time. Both the California 

Department of Education and the WCPSS claim that use of the multi-track year-round calendar 

model allows a school to accommodate 20 to 33 more students than its traditional calendar 

counterpart.
6
 California, on the other hand, has both single-track and multi-track YRS calendars. 

The single-track calendar maintains the same in-school and vacation days for the entire student 

body, while the multi-track model incorporates the previously-mentioned rotation of students on 

and off of break to serve a larger student body. Both the single-track and multi-track YRS 

calendar similarly distribute the 180 school days more evenly over the calendar year. In our 

analysis, we focus primarily on the multi-track YRS calendar, where comparisons between both 

locations are most easily drawn. 

                                                           
6
 http://www.wcpss.net/year-round/capacity_gain.html (accessed February 10, 2011). 

http://www.cde.ca.gov/ls/fa/yr/guide.asp (accessed February 26, 2014) 
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In a Year-Round Education Program Guide, the California Department of Education 

discusses some of the proposed advantages and disadvantages of the YRS calendar that can 

apply to both the California and North Carolina use of YRS calendars.
7
 They note disadvantages 

such as scheduling and maintenance difficulties under a multi-track calendar due to the facility 

being in use all year, as well as difficulties with faculty communication and organization of 

teaching and extracurricular activities on a rotating basis. For instance, under the multi-track 

calendar, four different teachers may be required to share three classrooms on a rotating basis 

during the school year. While these disadvantages are primarily organizational concerns, the 

listed advantages sound much more promising, including many cost savings, academic benefits 

to students (especially disadvantaged students) and possible family preferences due to lifestyles 

and work schedules.
8
 Regarding teachers, they note a possible reduction in teacher stress and 

burnout due to more frequent breaks, more frequent planning periods and the ability for teachers 

to earn more money by opting to teach extra sessions or substitute.  

Unfortunately, such beliefs regarding the advantages of the YRS calendar have since 

have been found to be largely inconsistent with later research for the state of California and 

North Carolina. Graves (2010 and 2011) finds clear negative academic impacts of YRS on 

academic outcomes for the state of California, especially among traditionally disadvantage 

student populations and Graves (2013a, 2013b) finds that the year-round calendar is more 

disruptive to work schedules resulting in reductions in maternal employment, with a larger 

burden among lower income families. Recent research on the academic impacts of the YRS 

                                                           
7
 These listed advantages and disadvantages of year-round schools are quite commonly listed in other sources as 

well. See for example: Kneese (2000). See http://www.cde.ca.gov/ls/fa/yr/guide.asp for the California Department 

of Education’s Year Round Education Program Guide (accessed February 26, 2014) 

 
8
 YRS has been primarily touted as an effective way to address the loss of learning during the traditionally long 

summer break, or “summer learning loss.” Graves 2010, 2011, and McMullen and Rouse 2012a and 2012b explain 

why the existence of summer learning loss does not actually predict positive academic student outcomes. 
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schedule in Wake County is less discouraging.  McMullen and Rouse (2012b) find the YRS 

calendar has little impact on achievement for the average student or for any racial sub-group. 

While McMullen and Rouse (2012a) find the calendar has little impact on average, they also find 

that it may help to partially offset the negative impacts of crowding in highly crowded schools. 

While the effects for Wake County are not supportive of wide-spread large positive impacts on 

achievement, a finding of a null academic impact may offer support for the use of the calendar as 

a cost-effective way to handle school crowding.  

Similar to the discussion of other advantages and disadvantages, without empirical 

evidence, effects on teachers remain unclear. In the case of multi-track YRS, teachers may find 

the frequent breaks stress relieving or may find them too short relative to the traditional summer 

break. Likewise, teachers may welcome opportunities for additional teaching or may find them a 

source of teacher burn-out. Additionally, these preferences may play a smaller or larger role in 

teacher mobility decisions depending on how the teacher already views the teaching conditions 

at their school or district of employment. The largest difference between the context of YRS 

implementation in California and North Carolina is the student demographics, California serving 

more disadvantaged populations in YRS than Wake County, North Carolina. Given that previous 

research has shown differential teacher turnover rates by student demographics, it is possible that 

the policy change of YRS calendar implementation may have differing effects along these lines 

as well. 

Alternatively, if new teachers are hired to meet the additional teaching need on a multi-

track YRS calendar, then one must consider the possibility of diminishing returns in teacher 

quality in the teacher labor market. In this case, as more teachers are hired, one would expect to 

see reductions in the quality of the teacher pool under a YRS calendar. An example of this in the 
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teacher labor market can be taken from Jepsen and Rivkin (2009), who showed that in the case of 

California’s class size reduction program in the early 1990s, benefits from class size reduction 

were offset (sometimes fully) by the deterioration of teacher quality that accompanied the large 

expansion in California’s teacher force. 

 

3. Data & Descriptive Evidence 

 

 We use two panel datasets to identify the impact of YRS on teacher turnover. The first is 

longitudinal data from the state of California from 1998 to 2012. In our second analysis, we use 

data from the NCERDC, which has student-level panel data from 2006 to 2010. To estimate the 

effects, we rely on both school level and teacher level analysis, using fixed effects approaches to 

account for the unobserved heterogeneity across YRS and traditional calendar schools. 

 

3.1 California Data 

 

 Our first dataset is compiled from a variety of files made publicly available through the 

California Department of Education. The primary data sources are California Basic Educational 

Data System (CBEDS) data files by year for the years 1998-2007, combined with data from the 

updated Online Public Update for Schools (OPUS) and Online Reporting Application (ORA) 

files for the years 2008-2012. This data combines school-level variables such as school calendar, 

school programs, technology use, staffing variables, teacher variables, enrollment and student 

characteristics, such as racial composition and percent of students on the free and reduced price 

meals program. The combined longitudinal school-level data is used in our initial specifications.  

To further explore teacher turnover, we also make use of teacher-level data collected 

from the Professional Assignment Information Forms (PAIF) that contain detailed information 

on all teachers within schools in the California public school system. This data contains 
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individual teacher demographics such as race and gender, teacher qualifications such as 

education, experience and credentials, as well as teacher assignment data indicating subjects of 

courses taught. We use this longitudinal data on all public school teachers within California 

public schools to more directly estimate teacher turnover effects as well.  

While teacher-level data available through the California Department of Education is 

quite detailed and follows teachers within schools across years, the unique identifier for each 

teacher available in the data is not longitudinal. To use the individual teacher-level data over 

time, one must match teacher observations over years using various descriptive variables that 

either do not change over time, such as race and gender, or change in a predictable way, such as 

experience (increases by one each year) or education (can increase, but should not decrease). A 

limitation of this necessary matching, however, is that one can only observe who is retained and 

who is new within a school across years. One cannot however, observe where the new teacher 

came from prior to arriving (within the district, outside the district but within the state, or from 

out-of state) or whether a teacher has left and later returned.  

[This matching process is still in progress. Details of both the matching, as well as 

estimation using teacher-level analysis for the state of California will be incorporated in a later 

draft]. 

 Our California data provides useful variation in school calendar changes overtime to take 

advantage of in estimation. In Table 1, we present the percent of schools that are on a traditional 

calendar, single-track year-round and multi-track year-round calendar across the years 1998-

2012. One can see that the percentage of schools that are on a traditional calendar increase from 

roughly 80% to 95% over the years in our sample. YRS calendars decrease as a percentage of 

total public schools over this same time period, but not in exactly the same way for single-track 
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and multi-track calendars. Single-track calendars first increase in use then decrease, while multi-

track consistently decreases in use over the sample period studied. Graves (2010) uses the same 

data source as used here for the years 1998 through 2005 and shows that over this time period, 

there is considerable switching between all combinations of these three calendar types and that 

most schools that try out a multi-track calendar eventually switch back to either a traditional or a 

single-track calendar. This is not surprising as multi-track calendars were primarily used as a 

means of addressing school overcrowding issues in California at the time and were seen from the 

start as a temporary solution.
910

  

 Because multi-track year-round calendars were often implemented in overcrowding 

situations, it is also not surprising to find that schools that adopt different calendar types differ 

along a number of dimensions. In Table 2, we present a number of school and student 

characteristics broken out by traditional, single-track and multi-track year-round calendar status. 

One can see that, as expected, multi-track YRS has larger enrollment than either single-track 

YRS or traditional calendars. Even when adjusted for the total number of students expected to be 

in-school at a given moment, we can see that daily enrollment is higher (see adjusted daily 

enrollment). Multi-track YRS calendars in California also have notably different student 

demographics, with a higher percent of minority students, especially Hispanic students, and a 

                                                           
9
 Section 42269(a) was added to California Education Code in 1999 as part of Senate bill 1068. This section 

discusses the phasing out of year-round schools after receiving grant money to implement them in overcrowded 

schools. For example, part of this text reads: “The State Department of Education shall… conduct a study of the 

grant program… to develop an equitable method of phasing out the program over a multiyear period.” This code can 

be found at: http://www.oclaw.org/research/code/ca/EDC/42269./content.html#.UxBgofldXng  (last viewed: 

2/28/2014). 
10

 Additionally, a particular type of YRS calendar, the Concept 6 multi-track calendar, was widely believed to have 

negative impacts on students, even prompting a lawsuit (Williams vs. California) that resulted in the complete 

phasing out of these calendars from the California public school system. Concept 6 multi-track schools reduced the 

number of school days to 163 in order to fit more students in the same school facility.  In this study, we do not 

include schools that have adopted the Concept 6 model in our estimation and only focus on year-round schools that 

maintain the same 180 total number of school days. However, it is likely that the association of Concept 6 year-

round calendars, which alter the number of school days, with other types of year-round calendars that do not, 

prompted much of the decrease in numbers of regular YRS calendars over the same general period of time. 
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larger percent of students on a free and reduced price meals program. As previously noted and 

evidenced in the data, multi-track YRS calendars are more likely to be in place in overcrowded 

schools. Regarding teacher characteristics, multi-track YRS have more teachers (which is not 

surprising, given that they serve a notably larger student body), but also have fewer teachers with 

degrees above a bachelor’s degree relative to traditional or single-track YRS calendars and have 

teachers with less experience on average. Single-track YRS calendars also differ somewhat from 

a traditional calendar, but to a much lesser degree and in a much less systematic way.
11

  

 

3.2 North Carolina Data 

  

Our second dataset comes from the NCERDC, a data center that was created in 2000 and 

was a collaborative effort with the North Carolina Department of Public Instruction. The center 

collects and maintains data on NC public school students, teachers, schools, and districts. We 

focus our attention on Wake County, NC where the large policy change in 2007-2008 forced 22 

schools to convert from a traditional to a year-round academic calendar. We combine this data 

with publically available data provided by the WCPSS. The school system makes available 

school-level data on demographics, achievement, and crowding.
12

 We merge the WCPSS data 

with the NCERDC using the unique school code and year. Because the YRS calendars are only 

used in elementary and middle schools in Wake County, we eliminate high schools from our 

analysis.   

In Table 3, we illustrate the growth in use of the YRS calendar in Wake County over the 

time period of study. Each year corresponds to the spring of the academic year.  In 2006, 15 of 

                                                           
11

 These differences remain notable when characteristics are summarized by whether a school has ever been year-

round, is currently year-round or is currently not year-round but adopts a year-round calendar in another year 

(results not shown here, available upon request from the authors). 
12

 This data is available at http://www.wcpss.net/about-us/our-students/demographics/school-data.html (accessed 

February 25, 2014. 
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117, or only about 13 percent of Wake’s elementary and middle schools operated on a YRS 

calendar. In 2007, five new schools were opened on the calendar. The largest change occurred 

the year of the mandatory calendar conversions in 2007-2008, when the number of year-round 

schools increased from 20 to 46 or from roughly 16 to 36 percent of the schools. Since 2008, the 

number of schools operating on the schedule has increased slightly. However, it is clear from the 

table that use of the calendar has varied greatly over the time period. From 2006 to 2010, the 

percent of schools operating on the calendar increased from just fewer than 13 percent to just 

over 38 percent.  

Similar to California, because the calendar conversions in 2007-2008 were largely 

implemented to counteract the high levels of crowding in Wake schools, year-round schools tend 

to differ from traditional counterparts along other dimensions. In Table 4, we present descriptive 

statistics of student, school and teacher characteristics by calendar type. In contrast to California, 

multi-track year-round schools in Wake have a higher percent of white students and a lower 

percent of students on a free and reduced price meals program. Average reading achievement 

scores suggest there is little difference across calendar types, however there is a slightly higher 

passage rate for math exams in year-round schools. There are also a lower number of crimes and 

long-term suspensions at year-round calendar schools. Not surprisingly given the reason for 

implementation, the year-round schools are less crowded than their traditional calendar 

counterparts and there are more teachers, on average, in year-round schools. We also see a 

slightly lower teacher turnover rate and a higher number of national board certified teachers in 

year-round schools.  However, compared to what we see in the descriptive statistics for 

California, there is less of a difference in observed teacher characteristics across calendar types 

in Wake County, NC. 
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Our teacher level analysis includes individual teacher data for those teachers who are 

observed teaching in the WCPSS during the time period of study and for whom we are able to 

observe all of the relevant control variables.  The final sample includes 6,019 teachers for a total 

of 21,538 teacher-year observations. In addition to the student, school and average teacher 

characteristics summarized in Table 4, we are able to observe an individual teacher’s salary, 

years of experience and highest level of education.  Because our dataset includes data on all 

North Carolina public schools, we are also able to observe whether the teacher stays in their 

current school, leaves for a new public school within the district, moves to a new public school 

in North Carolina outside of WCPSS or if they exit the sample entirely.
13

 We use this 

information to construct these teacher-level measures of their mobility decision. Table 5 

summarizes the additional teacher-level characteristics by calendar type. The table shows 

teachers in year-round WCPSS schools earn roughly 2,000 more than their traditional calendar 

counterparts, though this likely reflects the fact that the number of year-round schools increased 

in later years when the salaries would be higher.  This is particularly likely given that there is 

little difference in the number of years of experience or in the education measures across the 

teachers in the two calendar types.  The mobility statistics suggest turnover is slightly lower in 

year-round schools. This pattern persists across all of the mobility measures. 

 

 

4. Empirical Strategies 

 

The empirical challenge when estimating the impact of YRS on teachers is that the YRS 

calendars are generally not randomly placed into schools. If the calendar placements occur in 

                                                           
13

 Unfortunately, because our dataset only includes NC public school teachers, we are unable to ascertain the 

destination of those who exit our sample. These decisions would therefore include exit from the labor market 

entirely (retirement and otherwise), moves to a new school in a different state, moves to a private school, and moves 

to a new occupation. 
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schools that are either lower or higher in quality in terms of other attributes that affect teachers, 

then it is crucial to account for these differences in order to separately identify the impact of the 

school calendar from simply the types of schools in which they are implemented. We address 

this issue by exploiting the longitudinal nature of our datasets using multi-level fixed effects 

models. We begin with school level analyses to see how the academic calendar impacts several 

measures of teacher quality. We then move to a teacher-level analysis to estimate directly the 

impact of the year-round calendar on teacher turnover. We discuss these methods in turn. 

 

School level analysis 

To examine the impact of year-round schooling on teacher quality and retention, we 

begin by estimating the following general linear function at the school level: 

 

sttsststst SYRY εγφδα ++++=  

 

where stY is the outcome of interest (i.e. percent of licensed teachers, percent of highly 

experienced teachers, percent teacher turnover), stYR  is an indicator variable that is set equal to 

one if school s operates on a year-round schedule at time t, stS  is a vector of school level 

characteristics of school s at time t, �� is a school fixed effect, γt is year fixed effect, and stε  is 

an error term. This estimation will give us an idea of the impact of YRS calendars on the 

composition of the stock of teachers in schools. In the case of California, stYR  is broken into 

multi-track YRS, stMT , and single-track YRS, stST , to separately account for the two very 

different models of YRS calendars implemented. Since the YRS calendars implemented in North 

Carolina were the multi-track YRS model, the coefficient on stYR  in the North Carolina 

regressions is most directly comparable to the coefficient on stMT  in California regressions. 
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 As previously discussed, Wake County, North Carolina provides a nice combination of 

longitudinal data and a natural experiment that mandated calendar conversions. For this reason, 

specifications including year and school fixed effect are likely to address selection concerns and 

allow for estimation of a causal effect of YRS calendars on teacher outcomes. For the case of 

California, schools had considerably more choice in their school calendar adoption. For this 

reason, one may be concerned, even with school fixed effects, that time-varying selection may 

still occur. For example, if the school demographics were changing over time in a way that was 

not preferred by teachers, one might observe teacher mobility regardless of a calendar change.  

For this reason, for California we also estimate specifications comparable to those with 

school fixed effects and school-specific time trends, which can be represented by the following 

equation:  

st st st s t s stY YR S tα δ ϕ γ ϕ ε= + + + + +  

As there are on average around 8,000 schools included in each of the 12 years of our data, for 

computational reasons, this specification cannot be directly estimated. This is because when 

school specific time trends are included, specifications include a full set of school dummies and 

these dummies interacted with a time trend, which cannot be estimated using methods designed 

for large dummy variable sets. We therefore present estimation using a differenced version of 

this specification (resulting in differenced models with school fixed effects).
14

 Just like a 

specification with school fixed effects and school-specific time trends directly included, this 

modified model controls for both time-invariant and linearly changing school characteristics that 
                                                           
14

 For estimation with the large set of school dummy variables, we make use of Stata’s areg command. The areg 

command uses a computational shortcut that only requires estimation of the coefficients on all variables except the 

dummy variables corresponding to the categorical variable that is absorbed. The resulting coefficients, standard 

errors, t statistics, significance levels, confidence intervals and R2 are all unaffected by use of this method. For a 

more compete explanation of the method, refer to the Stata Manual for the ‘‘areg” command. When the equation is 

differenced, the school fixed effects fall out of the specification and school-specific time trends become school-

specific dummies, allowing for the use of areg again. 
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could potentially bias results. Identifying variation is therefore limited to only deviations from 

the trajectory that a school was already on.   

 

Teacher level analysis 

We also separately analyze teacher turnover with teacher-level data using a linear 

probability model with multi-level fixed effects where 

istitsistststist TSYRY εϕγφβββ ++++++= 321  

Here, istY is an indicator variable that is set equal to one if teacher i leaves school s at time t and 

is zero otherwise, istT  is a vector of time-varying teacher level characteristics of teacher i in 

school s at time t, iϕ is a teacher fixed effects and, as in the school-level specifications above, stS  

is a vector of school level characteristics of school s at time t, �� is a school fixed effect, γt is 

year fixed effect, and stε  is an error term.   

It is important to note that YRS could have a differential impact on mobility according to 

the destination to which the teacher is moving. For example, we might reasonably assume that 

distaste for a YRS calendar might make it more likely that a teacher would make an in-district 

move than an out-of-district move, because the cost of making an in-district move would be 

lower. While a YRS calendar could conceivably cause a teacher to move to another North 

Carolina public school outside of Wake County, this decision might more likely be driven by 

something like a household move to another part of the state. Similarly, the impact of YRS on 

the decision to exit public school teaching – whether due to retirement or for some other reason 

(e.g. new career, move to another state, etc) – is likely to be different than its impact on the 

decisions to move to another Wake school or to another school within North Carolina. To 
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address this possibility, similar to Goldhaber, Gross and Player (2011)
15

 we also estimate this 

model with a separate regression on each of three potential transitions: moving to a new school 

in the district, moving to a school outside of the district, or leaving the NC system entirely. 

[Because preparation of teacher-level California data is still in progress, teacher-level 

discussion of estimation results for the state of California will be incorporated in a later draft]. 

 

 

 

5. Results  

 

5.1 California 

 

 Table 6 presents school level regression results for California. Each specification in Table 

6 includes a full set of school level controls, including total enrollment, student racial 

composition, percent of students eligible for free and reduced price meals, computer and internet 

connectivity, non-teaching staff to student ratios, and whether the school is a charter school. Also 

included in each specification are year and school fixed effects. The only difference between the 

specifications in the different columns of Table 6 are the dependent variables used. Column 1 

presents results using the total number of teachers. In this column, we can see that multi-track 

YRS calendars increase the number of teachers at the school, consistent with the idea that multi-

track YRS may need additional teachers to cover the continuous teaching schedule. We know 

that multi-track YRS calendars are often implemented due to school crowding issues. If a school 

is at or over capacity when new teachers are hired, with students unlikely to be moved to the 

school in any systematic way after the calendar change, then this is likely to reflect a reduction in 

student to teacher ratios as well. The results from Column 2 confirm this, finding a negative and 

significant drop in student-teacher ratios after a school has become multi-track. 

                                                           
15

 Goldhaber, Gross and Player (2011) use a discrete hazard model to estimate teacher turnover in North Carolina.  
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Columns 3-6 present results using the following education measures: the percent of 

teachers with a doctorate degree, the percent teachers with a master’s degree, the percent of 

teachers with a bachelor’s degree, and the percent of teachers with less than a bachelor’s degree. 

One can see that there are negative and significant effects on the percent of teachers with a 

doctorate or master’s degree and a positive effect on the percent of teachers with a bachelor’s 

degree. It appears that in hiring additional teachers, schools either do not seek out or cannot find 

teachers with higher degrees than a bachelors, lowering the overall education level of the stock 

of teachers. Average experience level of teachers also falls, as evidenced by the negative and 

significant effects found in Columns 7 and 8 for the average years teachers have been teaching in 

the school and the average years teachers at the school have been teaching in the district. 

Additionally, from Columns 9 and 10, we can see a significant drop in the percent of fully 

credentialed teachers on average, as well as an increase in the percent of teachers hired on 

special conditions. Special conditions included in this measure are teachers hired under 

emergency permits or short-term staff permits requested by employers when fully credentialed 

teachers cannot be found, waivers requested when neither certified teachers nor teachers 

qualifying for emergency permits can be found, or when the teacher is serving as an intern 

teacher while pursuing their credentials. 

Turning to Column 11, one can see that the percent of teachers that are certified to teach 

special education also falls. This is likely to be detrimental to meeting students’ needs, unless 

multi-track YRS calendars also see a drop in the number of students with special education needs 

at the same time as calendar implementation. While student transfers are greatly limited in the 

California public school system, it is possible that this is granted at a higher rate for those 
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students with special needs (we cannot observe this in the data).
16

 An additional need that is 

more prominent in California than in many other states is language services. This is due to high 

immigrant populations, especially Hispanics in California. We therefore also present results 

using one such measure in Column 12. There is a positive and significant increase in the percent 

of teachers that are certified for bilingual education. This could be explained by the schools 

considering their special need for this in their new hiring decision.
17

 

 By comparing results from multi-track YRS calendars to single-track YRS calendar, we 

can also learn something about where these effects may be coming from. For instance, single-

track YRS calendars do not see significant changes in teacher numbers, which is expected since, 

just like traditional school calendars, all of the teachers are either in school or on break at the 

same time and there is no reason to suspect an increased need for teachers under a single-track 

YRS calendar. Similar to the multi-track YRS effects, single-track YRS appears to also see a 

drop in experience level, as evidenced by a negative and significant effect on average years 

teaching and average years in the school district. However, this appears to be paired with no 

significant changes in education levels, an increased percent of fully credentialed teachers and a 

decreased use of teachers hired under special conditions. It appears that single-track YRSs do not 

have the same troubles finding credentialed and highly educated teachers as multi-track YRSs 

do. Some of this may be driven by multi-track YRS calendars larger need for hiring. It may also 

be that the year-round schedule itself is not an undesirable trait for teachers, but that the 

organizational burdens imposed by a multi-track YRS are viewed by teachers as a particularly 

negative aspect of the teaching environment. 

                                                           
16

 In California, selection on the part of students is greatly limited by restrictions on within-district transferring 

in the public school system. District restrictions on student transfers are the same regardless of calendar type. 
17

 Alternatively, this could reflect newly hired teachers being a higher concentration of minority themselves and 

therefore more able to meet this criteria. 



 

24 

 

 In California and Wake County, North Carolina, the primary concern for estimation is 

addressing the non-random adoption of calendar type by schools. This is apparent in the 

descriptive statistics presented in Table 1 and Table 4. School fixed effects limit the identifying 

variation to within-school changes in calendar type. In Wake County, NC, where a natural 

experiment that mandated conversion is also present, school fixed effects are likely to address 

this concern. In California, however, where no such mandate was put in place, schools have 

more freedom to choose their calendar type. Therefore, one might still worry about time-varying 

school characteristics that could drive a school’s choice to adopt a specific calendar type. As 

previously mentioned, we address this possibility in California by also presenting the same 

results as presented in Table 6 only repeated including specifications similar to adding school-

specific time trends into our estimation (see Section 4 for details). In Table 7 we present these 

specifications (differenced models with fixed effects) that control for both time-invariant and 

linearly changing school characteristics that could potentially bias results.
18

  

 Results from Table 7 are largely consistent with results from Table 6. In these more 

rigorous specifications, we also see an increased number of teachers corresponding with a 

decrease in education levels (columns 3-6) and reductions in teaching experience (columns 7 and 

8). Multi-track YRS calendars no longer appear as negative regarding credentials, with the 

percent of teachers with full credentials no longer significant and the percent hired under special 

conditions actually significantly dropping. Additionally, there no longer appear to be significant 

differences based on the percent certified for special education or bilingual education. These 

                                                           
18

 Because measurement error can lead to different results depending on the length of the difference used (Griliches 

and Hausman, 1986), we have run these models using 1-year, 2-year and 3-year differences to ensure that the results 

found are not specific to the difference used. Because findings are very similar across the three sets of specifications, 

for brevity sake we only report the 2-year differenced results in this paper. The 2-year differenced results mostly fall 

between the 1-year and 3-year differenced results in magnitude. The other results are available from the authors 

upon request. 

 



 

25 

 

differences between estimates in Tables 6 and 7 indicate that multi-track YRS calendars cause an 

increase in the number of teachers, creating a lower educated stock of teachers. However, 

changes in credentials and certifications observed in YRS were likely reflective of pre-existing 

trends. The comparison of single-track to multi-track YRS calendars in Table 7 tells a similar 

story as in Table 6, that single-track calendars do not appear to increase their overall number of 

teachers, but relative to both the multi-track and traditional calendars appear to have an easier 

time attracting credentialed teachers. 

 [Teacher-level analysis for California to be added in a later draft] 

 

 5.2 Wake County, NC 

 

 School level regression results for Wake County are presented in Table 8. Each 

specification in Table 8 includes a full set of school level controls, including the number of 

students per instructional computer, average daily attendance, number of books per students, 

number of crimes per 100 students, number of long-term suspensions, percent crowding, percent 

poverty, percent black, and percent Hispanic.  Also included in each specification are year fixed 

effects. The differences between the specifications 1-7 in the different columns of Table 8 are the 

dependent variables used. For dependent variable, the models are estimated with and without 

school fixed effects.  

 Column 1 shows the results from a model where the school level percent of turnover is 

the dependent variable. The models without school fixed effects imply year-round schools have a 

roughly two percent lower rate of turnover than their traditional calendar counterparts. This 

result is suggestive of positive teacher reaction to the calendar change as argued by those who 
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tout the benefits of the year-round schedule.
19

 However, this effect is eliminated once school 

fixed effects are added to the model in column 1b.  Models without school fixed effects suggest 

year-round school calendars have a lower percentage of teachers with fewer than four years of 

experience (column 2a) and a higher proportion of teachers with between four and ten years of 

experience (column 4a), but no significant impact on teachers with 11 or more years of 

experience.  This result would suggest year-round schools in Wake County attract teachers with 

mid-range levels of experience and that traditional calendar schools use a slightly higher 

proportion of new teachers. However, similar to the turnover results, once school fixed effects 

are added to the models, these effects disappear. These results suggest the correlations between 

the school calendar and teacher outcomes are more likely due to differences in underlying school 

quality that are unaccounted for by the school control variables included in the models without 

fixed effects.  These results reflect the importance of properly controlling for non-random 

calendar placements. Results regarding the percent of teachers with higher degrees also suggest 

the calendar has little impact on this outcome.  

 Turning to column 5, we see a result similar to that in California – one which is not 

surprising- the number of teachers is significantly higher in year-round schools and this 

difference is reflected both in models without and with school fixed effects included. Finally, 

turning to column 7, we see that compared to traditional calendar schools, year-round schools 

have a higher proportion of fully licensed teachers, though the magnitude of this effect is quite 

small compared to the size the negative effects we see for California. 

                                                           

19
 This is noted by organizations that directly promote YRS implementation, such as the National Association for 

Year Round Education. For example: http://www.nayre.org/Louisville CJ July 17.pdf  (last viewed 2/28/2014). It is 

also often listed as a benefit of YRS on sites that are trying to present a balanced description of advantages and 

disadvantages of YRS (CDE, 2012). Similarly, it is sometimes reported in descriptive studies, such as Haser and 

Ilham (2003). 
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Teacher level results for Wake County are presented in Table 9. This table includes four 

separate measures of the decision to leave. The first row has as the dependent variable an 

indicator variable set equal to one if the teacher leaves school s in year t to go anywhere. Then, 

we separate the decision to leave into the three possible destinations we can observe: (1) a new 

Wake school, (2) a new school outside of WCPSS but inside NC and (3) exit from the sample. 

We estimate these models with four specifications. First, we present a baseline model without 

any controls to illustrate the baseline correlation between year-round school and the mobility 

outcomes. Then, we add observed school and teacher characteristics and year effects in column 

2. In addition to the school variables included in our school level regressions, these controls also 

include school-level average teacher characteristics to capture the impact of peer teacher quality 

on an individual teacher’s decision to stay in the school.  Additionally, we include our observed 

individual teacher characteristics of annual salary, years of experience and education.  School 

fixed effects are added in column 3 to capture permanent school characteristics we don’t observe 

and finally, teacher fixed effects are added in column 4 to control for permanent teacher 

characteristics that we are unable to observe in our dataset.  

First looking at the results in column 1, the raw correlations imply there is a negative 

correlation between YRS and turnover.  However, once controls and fixed effects are added to 

the model in columns 2-4, the negative impact on overall turnover (shown in row 1) implies the 

calendar has little impact on the decision to leave a school.  However, when we separate the 

mobility decision into the three potential destinations we can observe, our results support the 

assertion that a YRS effect might be more likely with within-district moves. The estimate from 

our preferred model with both teacher and school level fixed effects (column 4) suggests the 

YRS calendar decreases the probability of moving to a different WCPSS school by roughly 2.5 
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percent.  This result suggests that while the calendar may have little impact on mobility decisions 

overall, it does have a small impact on the decision to move to a different school within the 

Wake County school district. The results in the last two rows of the table, however, suggest the 

YRS calendar has little impact on the probability of moving to a different NC school outside of 

Wake County or on the decision to exit the NC public school system. 

 Taken as a whole, the results for Wake County, NC contrast those we see in California 

and suggest the year-round calendar does not negatively impact teacher quality or have a 

detrimental impact on turnover. As expected, similar to California, we do see a measurable 

increase in the number of teachers at multi-track year-round schools; however, the increased 

number of teachers does not appear to alter the composition of the teaching stock. If anything, 

we see a slight positive impact on the proportion of fully licensed teachers in year-round schools 

and our results suggest the probability of moving to a different school within the WCPSS is 

slightly lower under a YRS calendar than under a traditional calendar.  

 

6. Robustness of Results 

One concern in both the school and teacher level analysis presented thus far is that results 

could be biased if teachers’ moves to or from a school happen before the actual calendar change. 

This could occur if an announcement of the calendar change precedes the actual change. 

Teachers who have a preference for teaching in a YRS may move before the actual change is 

implemented and teachers with a preference for traditional calendars may leave a school before 

the actual calendar implementation. If this is the case, we would be attributing changes that are 

actually due to YRS to the traditional calendar type. In such a case where some YRS-related 

changes occur just before the YRS calendar implementation and others after, this would bias 
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results toward finding no effect. To address this possibility, we present a number of checks 

corresponding to our main specifications presented and discussed in the previous section.  

Our main specifications for school-level analysis for California are presented in Table 7 

which includes school fixed effects and school-specific time trends. In Table 10, we present 

regression results similar to those presented in Table 7, only with three variations. In Panel A, we 

present the same specifications with three dummy variables added to estimation: a dummy for 

the change year, a dummy for 1 year prior to the calendar change year and a dummy for 2 years 

prior to the calendar year. These dummies account for any lasting effects specific to the time just 

before a calendar change. Alternatively, in Panel B, we present specifications where these years 

are excluded from the sample. Instead of simply controlling for effects prior to the calendar 

change, this specification directly ensures that post-change teacher movements are only 

compared to “clean” pre-change teacher movements occurring enough years prior to the calendar 

change that they cannot contain any pre-emptive moves associated with the announcement of the 

change. In both Panels A and B of Table 10, main results are largely consistent with the findings 

from Table 7.  

As a third check for pre-emptive teacher movements, in Panel C of Table 10, we present 

the main specifications from Table 7, adding a dummy for changing to a YRS calendar in the 

following year. In Table 10, because we are using California data, we break this out to be multi-

track and single-track YRS. The coefficient for multi-track YRS therefore gives the effect of 

multi-track YRS status in time t on teacher outcomes in time t, while the dummy for a change to 

multi-track YRS next year gives the effect of the policy change happening soon (year t+1) on 

current teacher movements (year t). This specification allows for direct comparison of pre-

emptive and reactionary teacher movements. One can see from Panel C of Table 10 that main 
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effects are mostly consistent with the main effects of Table 7.
20

 Looking at the coefficients on a 

change to multi-track YRS next year, we can see that there does appear to be some pre-emptive 

hiring of teachers before the calendar change and that these teachers bring down the average 

years spent teaching in the district, but that they are not brought in on special conditions. Despite 

rather large pre-emptive hiring, however, there are no significant changes in education levels, 

credentials or overall years teaching experience with the pre-emptive hires. For California, this 

differs from the estimates on multi-track YRS status which indicate that years after the calendar 

change do see these reductions in teacher quality measures. 

 Turning to results for North Carolina, because we have fewer years of data, we restrict 

our robustness check to a specification similar to that used in the panel C of Table 10 for 

California.  We re-estimate the school level fixed effects models from the WCPSS results in 

Table 8 but add in a dummy variable that is set equal to one in time t  for a change to a YRS 

schedule in time t+1. Similar to our specification for California, the coefficient for multi-track 

YRS therefore gives the effect of multi-track YRS status in time t on teacher outcomes in time t, 

while the dummy for a change to multi-track YRS next year gives the effect of the policy change 

happening soon (year t+1) on current teacher movements (year t).  This specification allows for 

direct comparison of pre-emptive and reactionary teacher movements. These results are 

presented in Table 11. Similar to what we find with California, the main results on multi-track 

YRS are consistent with the results presented in Table 8.  Also similar to what we find for 

California, these results suggest there is some pre-emptive hiring the year before the calendar 
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 The key differences between the coefficients on multi-track YRS in Tables 5 and 6 are that in Table 6 we can see 

that there is still a reduction in the percent of teachers with a PhD, but that this appears to result in a switch to those 

with a master’s degree instead of bachelor’s degree and we now see a significant negative effect on fully 

credentialed teachers that was insignificant before. 
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change. However, there are no other significant changes in the quality of the teacher stock 

caused by the increased hires nor is turnover significantly impacted.  

 

 [Additional teacher-level robustness checks to be added once California teacher-level 

analysis is incorporated] 

 

 

7. Concluding Remarks 

 
In this paper, we generally find that schools in both locations hire additional teachers to 

accommodate the multi-track YRS model. However, in California, where multi-track YRS is 

implemented in particularly disadvantaged populations, the teacher quality is diminished, while in North 

Carolina, where multi-track YRS has been implemented in more affluent areas, teacher quality does not 

suffer. This is consistent with previous literature on YRS calendars indicating that the context in which 

YRS is implemented is particularly important. There are two parts to that context that are likely to 

contribute to our differing results in terms of teacher quality between California and Wake County, NC. 

 The first possibility is a story of teacher preferences. Both locations have widely implemented 

YRS due to school crowding, but have very different student demographics and previous studies have 

found that turnover is worse in disadvantaged areas (Ingersoll, 2001; Hanushek, Kain and 

Rivkin, 2004). While selection concerns are addressed in the estimation methods used for both 

California and North Carolina, they do serve different student populations, meaning that the 

results are specific to those sample populations. It is possible that multi-track YRS is viewed 

negatively in most cases, but that this is not enough to initiate turnover or recruitment problems 

on its own. However, when paired with conditions that are already viewed unfavorably by 

teachers (as found for disadvantaged student populations), this is enough to hinder efforts to 

obtain high quality teachers. In other words, it is possible that in places with desirable student 
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populations, school policies are less likely to drive a teacher away, even if undesirable 

themselves, while in areas that already have problems holding on to good teachers, undesirable 

school policies can exacerbate the problem. This theory is consistent with the differences in 

estimates found for California and North Carolina.  

 A second possible explanation is based on the supply of quality teachers in the teacher 

labor market. California had already implemented programs like class size reduction that 

required expanded teacher hiring in the years prior to those studied here. It is possible that NC 

had not dipped as far into its teacher supply to see decreased quality become an issue. This 

would be a classic story of diminishing return in the labor market. 

 Regardless of the extent that these described reasons explain the teacher effects found in 

this study, the results are informative for discussing the differences in academic results 

previously found for North Carolina and California. Research has found worse academic effects 

of YRS for California than for North Carolina, implying that the context in which YRS calendars 

are implemented matters (Graves, McMullen and Rouse, 2013). However, the precise 

mechanisms through which these academic effects occur are currently only conjectures and 

empirically still unknown. The evidence presented in this paper is at least consistent with teacher 

effects potentially driving the differences in academic impacts between the two locations.  

Alternatively, it is also possible that in locations in which YRS calendars impact student 

outcomes, that these student achievement changes affect teacher preferences for a school and 

could lead to teacher turnover. Although, given the abundance of literature that finds teachers to 

be a crucially important input in student learning (e.g. Rivkin, Hanushek and Kain, 2005; 

Rockoff, 2004; Sanders and Rivers, 1996), we believe that the first case is more likely. Teacher 
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effects of YRS calendars are likely to play a significant role in determining whether YRS 

calendars are beneficial, neutral or detrimental to student learning. 
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