
1 
 

“How early do kids start school? A Database of K-12 School Start Times in 
California” 
October 9, 2017 
Fannie Tseng and Stephanie Levin 

I. Introduction 

 
There is a rich literature on the impact of school start times on adolescent sleep patterns, 
and on the negative outcomes resulting from chronic sleep deprivation among teens. US 
policymakers have called on high schools to delay start times in order to improve 
students' academic and health outcomes. In 1998 and again in 2014, California U.S. Rep. 
Zoe Lofgren (D) introduced bills that would require the Department of Education to 
study the effects of later school start times. In 2013, Arne Duncan, the U.S. Education 
secretary tweeted “Let teens sleep, start school later,” promoting school start delays as a 
common sense way to improve student achievement. In 2014, the American Academy of 
Pediatrics issued a policy statement that recommends middle and high schools delay the 
start of class to 8:30 a.m. or later. However, because current school start time data are not 
readily available on a large-scale, researchers and policymakers do not know the how 
many students might be disadvantaged as a result of inordinately early start times.  
 
To shed light on this issue we constructed a database of public K-12 school start times for 
the state of California to provide estimates of median school start times and the 
distribution of schools start times, with a particular focus on the percentage of middle and 
high schools that start earlier than 8:30 a.m. Our data, acquired from publicly available 
school and district websites representing 72% of all of the K-12 public schools in 
California, allows for more current and complete school start time estimates. In addition, 
it allows for richer comparisons of start time estimates across school and district 
characteristics like free-reduced price eligibility, race, school type and region.  
 
This project, also demonstrates the feasibility of using school and district website 
information to create and use data that were previously not accessible at a large scale.  
Information that was once only distributed to parents and administrators via hard copies 
are now posted online; though the breadth and quality of website information varies 
widely across schools and districts, on many websites one can find staff directories, 
transportation schedules and district and school policy manuals, in additional to school 
bell schedules. Such data have already been curated by commercial vendors; through this 
project, we hope to further demonstrate how these data can be used for research and 
policymaking purposes. 

II. Literature Review 

Much of the focus in the research literature about school start times has been on the 
negative impacts of early start times on middle and high school students. Biological 
changes in childrens’ sleep-wake patterns that begin around the onset of puberty cause 
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the circadian clock to shift to later in the evening. These changes, which persist 
throughout adolescence, result in delays in natural sleep onset times that make it difficult 
for teens to wake up early in the morning.  As such, adults’ standards of “early” or “late” 
wake times are inappropriate when applied to teens. As an example, as stated in Kelly et 
al. (2014), pg. 211: “a 7:00 alarm call for older adolescents is the equivalent of a 4:30 
start for a teacher in their 50s.” 1 Due to these biological factors that impact adolescents’ 
sleep, the American Academy of Pediatrics currently recommends that middle and high 
school students start school no earlier than 8:30 a.m.2  
 
Teen students’ mental health and safety outcomes can be negatively impacted by sleep 
deprivation. Numerous studies have shown the benefits of delaying school start times for 
high school students, resulting in increases in mean sleep duration and in positive impacts 
on these student outcomes. A 2002 study examined the changes in high school students’ 
sleep after a shift in the district’s school start time from 7:15am to 8:40am; it found that 
the schedule change resulted in one additional hour of sleep for students on school nights 
and improvements in attendance rates and rates of student-reported depression 
(Wahlstrom, 2002). Similarly, Owens et al. (2010) studied the impact of delaying school 
start time by 30 minutes at an independent high school in the Northeast and found that 
mean sleep duration increased by 45 minutes, and that daytime sleepiness, fatigue and 
depressed mood all decreased.3 Other studies considered safety impacts.  For example, 
Danner and Phillips (2008) and Wahlstrom et al. (2014) found that rates of school day car 
crashes involving 17-18 year old drivers were significantly reduced when schools shifted 
start times by an hour or more. 
 
Studies have shown that later school start times positively impact students’ academic 
outcomes achievement as well. Wahlstrom (2002) found that attendance rates increased 
and grades improved slightly as a result of a delay in high school start times. Wong 
(2011) and Carrell et al. (2011) used cross-sectional data to compare high school 
students’ academic performance between students with different school start times, and 
found positive effects of later start times on state standardized test scores. Edwards 
(2012) found that a shift in start times of an hour later in Wade County, NC resulted in a 
2-percentile point gain in statewide math and reading test scores. Score gains were larger 
for students at the lower end of the distribution, indicating that start time delays could 
disproportionately benefit low performing disadvantaged students.   
 
Early school start times for teens can persist in order to save money at the school district-
level. Some districts employ tiered transportation systems in which one set of buses serve 
multiple school levels (elementary, middle and high). As a result, school start times in 

                                                 
1 Synchronizing education to adolescent biology: ‘let teens sleep, start school later’ 
Paul Kelley, Steven W. Lockley, Russell G. Foster, and Jonathan Kelley 
Learning, Media and Technology Vol. 40 , Iss. 2,2015 
2 https://www.aap.org/en-us/about-the-aap/aap-press-room/pages/let-them-sleep-aap-
recommends-delaying-start-times-of-middle-and-high-schools-to-combat-teen-sleep-
deprivation.aspx 
3 Owens JA, Belon K, Moss P. Impact of delaying school start time on adolescent sleep, mood, and 
behavior. Arch Pediatr Adolesc Med. 2010;164(7):608–614. 
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those districts are set sequentially, and middle and high school students often start school 
before elementary students, despite the evidence that the natural wakeup times for 
elementary school aged children are significantly earlier than for teens. As explained in 
According to Jacob and Rockoff (2012), the sequencing of start times can stem from 
concerns about the safety of having younger children either waiting outside for buses or 
walking to school in the early morning when it may still be dark for much of the school 
year. Early start times also allow high school students to participate in extracurricular 
activities after school.  Efforts to change the status quo can often meet push back from 
school districts that have coordinated after-school activities with nearby districts with 
similar schedules. 
 
All of the studies cited above used district- or school-level data to measure the impacts of 
changing school start times on student outcomes. The availability of school start times 
data on a larger scale is fairly limited; moreover, the data that are available are not 
current. For example, a recent study by Groen and Pabilonia (2015) relied on a nationally 
representative sample of high school students from the 2002-03 Child Development 
Supplement to the Panel Study of Income Dynamics (PSID-CDS) and the 2007-08 
follow-up Transition to Adulthood Study to analyze the effect of high school start times 
on longer-run academic outcomes. Currently, the most recent nationally representative 
school start time data are from the 2015-16 National Teacher and Principal Survey 
(NTPS)4. These data are collected every four years by the National Center for Education 
Statistics (NCES). The survey uses a stratified probability sample design, and included 
8,300 traditional public and charter schools in the U.S. As part of the school 
questionnaire, principals were asked one question about school start times: “At what time 
do most of the students in this school begin the school day?” With these data, median 
start times and were calculated by school level and state and by certain school 
characteristics, including school classification (traditional vs. charter), community type, 
student enrollment and free-reduced price lunch eligibility. The percentage distribution of 
start times were reported for the full sample at the national-level, however, for some 
states and all school characteristic subgroups (school classification, community type, 
student enrollment and free-reduced price lunch eligibility), the estimates had margins of 
error that were too large (30 percent or above) to be interpreted with confidence of its 
statistical reliability. 5 
  

                                                 
4 See, for example, https://nces.ed.gov/pubs2017/2017071.pdf. 
5 See, for example, https://nces.ed.gov/pubs2017/2017071.pdf, p. 15.  
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III. About the Dataset 

This project seeks to fill this gap in our knowledge of school start times by capitalizing 
on school-level information that is increasingly available on school and district websites. 
We collected school start times by searching publicly available websites, with the goal of 
collecting start times for the universe of the K-12 schools in California. Our sample 
includes traditional and charter-funded schools, opportunity and community day schools, 
and alternative schools of choice, and excludes continuation and web-based schools.6 We 
were able to find school start time information for 7,074 of the 9,834 (72 percent) schools 
that fit our criteria. In order to obtain descriptive data for schools and districts, those data 
were merged with the California Longitudinal Pupil Achievement Data System 
(CALPADS) and National Center for Education Statistics’ Elementary/Secondary 
Information (ELSI) databases. Of the 7,074 schools that had school start time 
information, 6,736 (68 percent) were successfully merged with both datasets. 
 
The advantage of using publically available bell schedule information to collect school 
start times, as compared to school surveys, for example, is that we were able to collect 
more detailed information than what is typically collected with a survey. The 2011-12 
Schools and Staffing Survey, for example, only included one question for the school 
principal about school start times, while our dataset includes, for each school, zero period 
start times, as well as start times that vary by grade level within the same school. In 
addition, because start time information is posted on school websites primarily for the 
purpose of informing parents and students, school administrators are incentivized to keep 
posted information current, accurate and complete. Finally, we were able to collect start 
time information for a much larger sample of schools (72 percent of the universe of K-12 
schools in California) than what would generally be attainable in a survey. At the same 
time, however, our dataset is missing school time information was still missing for 28 
percent of the schools in the dataset, and the data were not missing completely at random; 
for example, rural, charter, small- and medium-sized, and northern and valley region 
schools are underrepresented in the sample, while suburban, middle and high schools are 
overrepresented.  
 
Data collection began in October 2015, and data were collected over a 10-month period; 
the collected information reflected the bell time schedule that was posted on the school 
and/or district website at the time it was viewed; hence the inconsistency in the school 
year represented in the dataset. One disadvantage of using school websites to collect start 
time information is that school websites are not fixed sources of information; information 
posted on a website today could be removed a month later. Moreover, California districts 
and schools posted their updated bell schedules at varying times during the calendar year. 

                                                 
6 Continuation schools offer an alternative high school diploma program with flexible schedules to 
students: 16 years of age or older, are still required to attend school, and who are at risk of not 
graduating. See http://www.cde.ca.gov/sp/eo/ for definitions of the other educational options 
schools in California. 
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For example, schools began removing 2015-16 bell times information and posting 2016-
17 schedules in June 2016. For a subset of the school sample, 2015-16 bell schedules had 
been removed by the time school websites were first viewed. For others, updated bell 
schedules for 2015-16 had not been posted at all by the time the school website had been 
viewed. As a result, 2 percent of the start time database uses data from a school year prior 
to 2015-16, 70 percent uses data from 2015-16, and 27 percent uses data from the 2016-
17 school year.  
 
The database includes data on zero period and non-zero period start times. Zero periods 
are classes or activities that are offered in the mornings before the normal start of school.  
Schools use zero periods for different purposes; although we did not collect data about 
how California schools use their zero periods, typically zero periods are used for 
“optional” activities such as extracurricular activities (e.g., clubs, bands, athletic 
practices), advanced academic classes, remedial classes, or tutoring. About 37 percent of 
the high schools and 17 percent of the middle schools in the database included zero 
periods on their publicly available bell schedules, while almost none of the elementary 
school bell schedules included zero periods.7  
 

IV. Descriptive School Start Time Information 

In this section, we present descriptive school start time information for the full school 
sample, and then by subgroups defined by: 
 

 School Level and Type, and 
 Subgroups Defined by School Characteristics for Middle and High Schools 

 
Descriptive schools start time is presented using summary statistics, and start time 
information is separated according to whether or not the start times include zero periods.  

 

1. All Schools 
Exhibit 1 displays the summary statistics for start times for all of the schools in the 
database. The Exhibit shows that the median school start time is 8:05, including zero 
periods and 8:10, excluding zero periods. If we use the American Pediatric Association’s 
recommendation that schools should not begin before 8:30, the Exhibit indicates that a 
significant proportion of California schools require their students to start school earlier 
than what is considered healthy. Even when zero periods are excluded, 77 percent of the 
schools start before 8:30. A much smaller percentage of schools (4 percent) begin school 
before 7:30, though when zero periods are included, that percentage rises to 11 percent.  
  

                                                 
7 One elementary school offered earlier start times for students attending classes for their college-
preparatory magnet school within a school for 3rd, 4th and 5th graders. 
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Exhibit 1  
School Start Times for All Schools (2015-16)8 
 N=6,736 
 Including zero periods Excluding zero periods 
School Start Times:   
Minimum 6:02 6:25 
Maximum 9:30 10:30 
Mean 8:05 8:11 
Median 8:05 8:10 
25th Percentile 7:55 8:00 
75th Percentile 8:25 8:25 
Percent of Schools that Start:    
Before 8:30 79% 77% 
Before 7:30 11% 4% 

 

2. By School Level and Type 
 
Exhibits 2-4 display school start time information for elementary, middle and high 
schools. Overall, as would be expected, elementary start times are later than those for 
middle and high schools. The median start time for the elementary schools in the 
database is 8:14am, while 74 percent of elementary schools had start times before 8:20. 
Exhibit 5 is a graph that displays the cumulative distribution of school start times by 
school level. 
 
Exhibits 2-5 show that a very high percentage of middle and high school students start 
school earlier than 8:30, even when zero periods are excluded. When zero periods are 
excluded, 73 percent of the middle schools in the database had a start times before 8:30, 
while 93 percent of the high schools had start times before 8:30. Moreover, the exhibits 
show that zero periods drive start times to very early hours that are unhealthy for students 
in their teen years. For example, when zero periods are included, 45 percent of high 
schools start before 7:30.  
 
As described earlier, zero periods are mostly optional for students, and we currently do 
not have any data on how each school uses their zero periods. However, to the extent that 
zero periods are offered to provide learning opportunities to students (whether in the form 
of academic support, optional courses or extracurricular activities), it is troubling that so 
many schools offer these activities at times that make it difficult for students to attend.  
  

                                                 
8 As discussed above, for 27 percent of the schools in the database, start time information is from the 2016-
17 school year.  
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Exhibit 2 
School Start Times for Elementary Schools (2015-16) 
 N=3,797 
 Including zero periods Excluding zero periods 
School Start Times:   
Minimum 7:20 7:20 
Maximum 9:30 9:30 
Mean 8:14 8:14 
Median 8:14 8:14 
25th Percentile 8:00 8:00 
75th Percentile 8:30 8:30 
Percent of Schools that Start:    
Before 8:30 74% 74% 
Before 7:30 0% 0% 
Note: K-12 and K-8 schools are not included in these figures 
 
 
Exhibit 3 
School Start Times for Middle Schools (2015-16) 
 N=1,139 
 Including zero periods Excluding zero periods 
School Start Times:   
Minimum 6:25 7:09 
Maximum 9:15 9:25 
Mean 8:02 8:12 
Median 8:00 8:10 
25th Percentile 7:45 7:56 
75th Percentile 8:20 8:30 
Percent of Schools that Start:    
Before 8:30 81% 73% 
Before 7:30 10% 2% 
Note: K-12 and K-8 schools are not included in these figures 
 
Exhibit 4 
School Start Times for High Schools (2015-16) 
 N=1,071 
 Including zero periods Excluding zero periods 
School Start Times:   
Minimum 6:02 6:35 
Maximum 9:15 10:30 
Mean 7:32 7:55 
Median 7:35 8:00 
25th Percentile 7:00 7:45 
75th Percentile 8:00 8:01 
Percent of Schools that Start:    
Before 8:30 95% 93% 
Before 7:30 45% 10% 
Note: K-12 and K-8 schools are not included in these figures 
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Exhibit 6 
School Start Times for Alternative and Community Schools, All grade levels (2015-16) 
 N=127 
 Including zero periods Excluding zero periods 
School Start Times:   
Minimum 6:25 6:25 
Maximum 9:30 9:30 
Mean 8:06 8:08 
Median 8:00 8:00 
25th Percentile 7:55 7:57 
75th Percentile 8:20 8:25 
Percent of Schools that Start:    
Before 8:30 81% 80% 
Before 7:30 6% 5% 
 
 
Exhibit 7 
School Start Times for Charter Schools, All grade levels (2015-16) 
 N=517 
 Including zero periods Excluding zero periods 
School Start Times:   
Minimum 6:45 7:00 
Maximum 9:15 9:15 
Mean 8:05 8:08 
Median 8:00 8:00 
25th Percentile 8:00 8:00 
75th Percentile 8:20 8:20 
Percent of Schools that Start:    
Before 8:30 80% 79% 
Before 7:30 3% 1% 
 

3. By Subgroups Defined by School Characteristics for Middle and High Schools 
 
It is possible that early school start times disproportionately impact certain student 
populations. As such, we are motivated to ask the research questions:  
 

1) To what extent do student, school, district or county characteristics correlated 
with school start times?  

2) Are certain groups of middle and high school students, for example students 
attending schools in low-income districts, disproportionately impacted by a lack 
of access to healthy start times? 

 
In this section, we restrict the school start time sample to middle and high schools only. 
As discussed above, early school start times are of most concern for teen aged students, 
and the American Academy of Pediatrics (AAP)’s recommendation on delaying school 
start times applies for middle and high schools. Exhibits 7-11 display the subgroup start 
time information for middle and high schools by the subgroups used above, by school-
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level: urbanicity, racial composition, percentage of students eligible for free or reduced 
price lunches and geographic region. 
 
Overall, the results show that there are fewer subgroup differences in school start times 
among middle and high schools than were found for the whole school sample. When zero 
periods were included, there were no differences found by school urbanicity. When zero 
periods are included, the differences are small, though statistically significant; middle and 
high schools in towns are most likely to have start times before 8:30, while schools in 
cities are the least likely. 
 
When middle and high schools are separated by individual majority race, we find no 
statistically significant differences in the percentage of middle and high schools with start 
times before 8:30, both when zero periods are excluded and included. When middle and 
high schools are grouped into majority minority and majority white categories, there is a 
statistically significant difference when zero periods are excluded, though it is small, with 
majority minority schools more likely to have start times before 8:30 than majority white 
schools.  This is driven primarily by the higher percentage (85 percent) of Hispanic 
majority middle and high schools with early non-zero period start times.  
 
Interestingly, when middle and high schools are grouped by their percentage of students 
who are eligible for free or reduced price lunches, the wealthier districts, with less than 
25% eligible students, are more likely to have early zero period start times. Ninety-three 
percent of schools with 25 percent or fewer free or reduced price lunches had zero period 
start times that were earlier than 8:30, vs. 87 percent of schools in the 26-50 percent, 51-
75 percent and 75-100 percent groups. This difference is statistically significant. The 
differences are not statistically significant when zero periods are excluded. 
 
Exhibit 16 displays the percentage of middle and high schools with start times before 
8:30 by geographic region. There were statistically significant differences across regions; 
for example, in the Valley region, 94 percent of the middle and high schools had zero-
period start times before 8:30, compared with 85 percent of middle and high schools in 
the Bay Area region. 
 
Exhibit 8 
Percentage of Middle and High Schools with Start Times Before 8:30 by School 
Urbanicity 
 Including Zero Periods Excluding Zero Periods N 
Suburb 80% 84% 940 
City 78% 80% 882 
Rural 74% 83% 187 
Town 80% 87% 186 
Pearson Chi-Squared Pr = 0.144 Pr = 0.012**  
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Exhibit 9 
Percentage of Middle and High Schools with Start Times Before 8:30 by School Racial 
Composition 

 Including Zero Periods Excluding Zero Periods N 
Majority Hispanic 89% 85% 1,127 
Majority White 88% 79% 456 
Majority Asian/Pacific 
Islander 

89% 81% 93 

Majority African 
American 85% 77% 13 

No Majority 86% 82% 505 
Pearson Chi-Squared Pr = 0.671 Pr = 0.088  
 
 
Exhibit 10 
Percentage of Middle and High Schools with Start Times Before 8:30 by School Racial 
Composition, Majority Non-White and Majority White Schools 
 Including Zero Periods Excluding Zero Periods N 
Majority Non-White 88% 83% 1,738 
Majority White 88% 79% 456 
Pearson Chi-Squared Pr = 0.908 Pr = 0.025**  
 
 
Exhibit 11 
Percentage of Middle and High Schools with Start Times Before 8:30 by Free-Reduced 
Price Lunch Eligibility (% of Students Eligible) 
 Including Zero Periods Excluding Zero Periods N 
Less than 25% 93% 80% 353 
25-49% 87% 82% 462 
50-74% 87% 82% 605 
75-100% 87% 84% 772 
Pearson Chi-Squared Pr = 0.011** Pr = 0.405  
 
 
Exhibit 12 
Percentage of Middle and High Schools with Start Times Before 8:30 by Geographic 
Region 
 Including Zero Periods Excluding Zero Periods N 
Bay Area 85% 76% 435 
Los Angeles County 91% 87% 535 
Mountain Valley 87% 84% 164 
Northern 88% 85% 105 
Southern 85% 79% 656 
Valley 94% 90% 311 
Pearson Chi-Squared Pr = 0.000*** Pr = 0.000***  
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V. Multivariate Regression Results 

1. Analytic Models 
 
We estimated two sets of models, one where the dependent variable is a 0-1 indicator of 
whether or not the school start time is before 8:30AM, and the second where the 
dependent variable is a continuous variable, with school start times expressed as the 
number of minutes past 12:00AM. 
 
We used multilevel models in order to account for clustering at the district level, 
specifying that schools are clustered within districts. Specifically, the limited dependent 
variable model was estimated as a multilevel mixed effects logit model. The continuous 
model was estimated as a multilevel mixed effects linear regression model. 
 
The cross tabulations indicate that there are differences in start times across some, though 
not all, of the subgroups examined above. There are some differences across school racial 
composition categories but also across region types and in some cases, by the schools’ 
percentage of low-income students. In this section, we use multivariate regression 
techniques to simultaneously control for all factors that may influence school start times. 
It is possible that, for example, majority Hispanic schools are more likely to have early 
start times because those schools are more likely to be located in towns or suburbs, or 
vice versa. Using multivariate regression models allow us to examine the independent 
influence/contribution of each school characteristic on start times. 
 

2. Results 
 
For the multivariate regression analyses, we restrict the sample to middle and high 
schools. In the first set of models, we use as the dependent variable the probability that a 
school has a start time earlier than 8:30. In the second set of models, the dependent 
variable is changed to a continuous variable where start time are converted to minutes 
past midnight. Within each set of models, we run the analyses for zero period and non-
zero period start times.  
 
We also test variations of expressing school racial composition as independent variables. 
In the first variation, we include on the right hand side the school percentage of each 
racial group. In the second variation, the school racial composition variables are 
consolidated into percentage white students and percentage non-white students variables.  
 
Exhibit 11 displays the results of the multilevel logit models. For ease of interpretation, 
the logit coefficients are displayed as odds ratios. For models 1 and 2, we include on the 
right hand side the school percentage for each racial group. The first column shows the 
model with start times that include zero periods, and the second column shows the model 
with start times without zero periods. The school race composition and free or reduced 
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price lunch variables are the school percentages. The odds ratios for those percentage 
variables show the change in the odds of having a start time before 8:30 for each 
percentage point change.  
 
In column 1 of Exhibit 11, the odds ratios for the school percentage Asian and Hispanic 
students variables are small but statistically significant, at 1.030 and 1.036, respectively, 
indicating, for example, that each percentage point increase in the school percentage of 
Hispanic students will increase the odds of having an early start time by 3.6%. The odds 
ratio for the free and reduced price lunch percentage variable is 0.970, indicating that 
each percentage point increase will reduce the odds of having an early start time by 3% 
percent. None of the urbanicity variables were statistically significantly. The school size 
and level variables were significant; small and medium schools have much lower odds of 
early start times than large schools, while high schools have odds that are 7.2 times the 
odds of middle schools. The odds ratios for the charter school indicator and pupil-teacher 
ratio were not statistically significant. Column 2 displays the results multilevel logit 
model with non-zero period start times; the results are similar to those for zero period 
start times. 
 
In columns 3 and 4 of Exhibit 11, we present the results for models that consolidate the 
individual racial group percentage variables into percentage minority students and 
percentage white students variables. The results are similar to those in columns 1 and 2; 
the odds ratio for the percentage minority students variable was 1.026. The small and 
medium school odds ratios were less than 1 and statistically significant, while the high 
school odds ratio was very high and statistically significant. In column 4, for the model 
that excludes zero period start times, the suburban indicator was 1.685 and statistically 
significant at the 5 percent level, indicating that schools in suburbs have odds for pre-
8:30 start times that are 69 percent higher than those for schools located in cities. 
 
Exhibit 12 displays the results for the models in which the dependent variable is 
continuous, and start times are expressed as minutes. Columns 1 and 2 show the results 
for the models where the school racial composition category variables are not combined. 
In these models, the coefficients for the percentage African American, Hispanic and 
Asian students in the school are small and not statistically significant. For the urbanicity 
variables, only the suburban indicator was statistically significant at -3.107, indicating 
that, on average, schools in suburban areas have zero period start times that are 3 minutes 
earlier than schools in cities.  
 
As was the case in the multilevel logit models, school size and level are strongly 
associated with differences in start times; on average small schools start 19 minutes later 
than large schools, and medium schools start 12 minutes later. The high school indicator 
coefficient (-25.38) indicates that on average high schools start 25 minutes earlier than 
middle schools. Column 2 displays the results of the model in which zero periods are 
excluded from the start times. Overall, the patterns are very similar to those found in 
column 1. However, in most cases, size of the coefficients are smaller, showing the extent 
to which zero periods exacerbate differences in start times among school characteristic 
groups. For example, for the model that excludes zero period start times, the coefficient 
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for small schools, 10.913, is 8 minutes smaller than the coefficient for the model where 
zero period were included. Similarly, the coefficient for the high school indicator for the 
model that excluded zero period start times, -14.551, was 10 minutes smaller than that for 
the model where zero periods were included. 
 
In columns 3 and 4 of Exhibit 12, we present the results for models that consolidate the 
individual racial group percentage variables into percentage minority students and 
percentage white students variables. The results are very similar to those in columns 1 
and 2, and the school race composition does not have an independent effect on the 
number of minutes schools start before or after 8:30.
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Exhibit 12: Middle and High Schools Only - Indicator for whether school start time < 8:30 
 

 

  

        
 Model 1  Model 2  Model 3  Model 4 
 (incl. zero periods)  (excl. zero periods)  (Incl. zero periods)  (excl. zero periods) 
 Odds 

Ratio 
Pr>|z|   Odds 

Ratio 
Pr>|z|   Odds 

Ratio 
Pr>|z|   Odds 

Ratio 
Pr>|z|  

School Percentage Asian (%) 1.030 0.006 ***  1.023 0.011 **         
School Percentage Hispanic (%) 1.036 0.000 ***  1.026 0.002 ***         
School Percentage African American (%) 1.021 0.132   1.020 0.104          

School Percentage Minority (%)         1.026 0.005 ***  1.021 0.007 *** 
Suburban Indicator 1.413 0.242   1.692 0.036 *  1.410 0.245   1.685 0.037 * 

Town Indicator 1.786 0.283   2.127 0.107   1.831 0.263   2.153 0.101  
Rural Indicator 0.933 0.885   1.417 0.411   0.866 0.762   1.338 0.489  
Charter School Indicator 0.598 0.199   0.891 0.740   0.634 0.249   0.911 0.788  

Pupil-Teacher Ratio 1.001 0.982   0.988 0.649   1.004 0.876   0.991 0.726  

School Percentage Free-Reduced Price Eligible 
Students 

0.970 0.001 ***  0.987 0.088   0.978 0.004 ***  0.992 0.193  

Small School Indicator (1-400 students) 0.245 0.000 ***  0.308 0.001 ***  0.211 0.000 ***  0.290 0.000 *** 
Medium School Indicator (401-1000 students) 0.423 0.002 ***  0.545 0.006 ***  0.408 0.001 ***  0.536 0.005 *** 
High School Indicator 7.168 0.000 ***  7.003 0.000 ***  7.362 0.000 ***  7.155 0.000 *** 
District Square Miles 1.000 0.618   1.001 0.323   1.001 0.466   1.001 0.245  
Bay Area Region 1.322 0.525   0.930 0.847   1.310 0.541   0.922 0.829  
Los Angeles County Region 2.726 0.065   2.314 0.072   2.993 0.055   2.410 0.061  
Mountain Valley Region 3.127 0.078   2.821 0.066   2.531 0.149   2.517 0.099  
Northern Region 5.786 0.014 **  3.932 0.034 *  3.652 0.058   2.923 0.081  
Valley Region 8.185 0.000 ***  5.406 0.000 ***  8.151 0.000 ***  5.410 0.000 *** 
Constant 6.277 0.054   1.943 0.423   5.729 0.077   1.725 0.523  

N = 2,169        
Log Likelihood -600.98  -778.53  -604.36  -780.27 
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Exhibit 13: Middle and High Schools Only – Continuous Models (Start Times in Minutes) 
 
  

        

 Model 5  Model 6  Model 7  Model 8 
 (incl. zero periods)  (excl. zero periods)  (Incl. zero periods)  (excl. zero periods) 
  Pr>|z|    Pr>|z|    Pr>|z|    Pr>|z|  
School Percentage Asian (%) -0.076 0.223   -0.025 0.615          
School Percentage Hispanic (%) 0.020 0.738   0.020 0.669          
School Percentage African American (%) 0.009 0.926   -0.034 0.651          
School Percentage Minority (%)         -0.003 0.957   0.010 0.839  
Suburban Indicator -2.573 0.138   -3.107 0.024 **  -2.254 0.192   -2.901 0.034 * 
Town Indicator -4.348 0.156   -4.355 0.073   -3.704 0.224   -3.903 0.106  
Rural Indicator 1.884 0.514   -2.941 0.198   2.347 0.413   -2.631 0.247  
Charter School Indicator 2.515 0.310   -0.862 0.661   2.800 0.258   -0.760 0.698  
Pupil-Teacher Ratio -0.330 0.087   -0.076 0.633   -0.356 0.065   -0.083 0.587  

School Percentage Free-Reduced Price Eligible Students 0.028 0.603   -0.031 0.472   0.058 0.209   -0.018 0.617  

Small School Indicator (1-400) 18.833 0.000 ***  10.913 0.000 ***  19.049 0.000 ***  10.949 0.000 *** 
Medium School Indicator (401-1000) 11.542 0.000 ***  6.060 0.000 ***  11.689 0.000 ***  6.104 0.000 *** 
High School Indicator -25.382 0.000 ***  -14.551 0.000 ***  -25.223 0.000 ***  -14.488 0.000 *** 
District Square Miles 0.004 0.316   -0.001 0.884   0.005 0.287   0.000 0.929  
Bay Area Region 7.569 0.009 ***  9.813 0.000 ***  6.832 0.018 **  9.436 0.000 *** 
Los Angeles County Region -7.379 0.023 **  0.460 0.857   -7.798 0.016 **  0.193 0.940  
Mountain Valley Region 6.232 0.124   2.311 0.472   5.746 0.151   2.028 0.523  
Northern Region 9.472 0.036 *  8.635 0.016 **  8.642 0.045 *  8.240 0.016 ** 
Valley Region 3.501 0.242   1.935 0.414   3.365 0.260   1.916 0.419  
Constant 477.59 0.000 ***  489.30 0.000 ***  476.77 0.000 ***  488.69 0.000 *** 
N = 2,169        
Log Likelihood -10,220.90  -9,716.51  -10,222.20  -9,717.20 
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VI. Conclusions 

 
This project demonstrated the feasibility of using school and district website information 
to collect school-level data that previously did not exist at a large scale. Our database 
includes start time information for over 70 percent of the schools in California, and 
includes zero and non-zero period start time information, as well as school characteristics 
data, such as school racial composition, size, type and region. Early start times have been 
shown to be harmful to adolescent students’ physical and mental well-being; our data 
shows that a large percentage of middle and high schools in the State subject their 
students to unhealthy start times. Specifically,  
 

 In 2015-16, the vast majority (93 percent) of high schools in California 
required their students to start school before 8:30AM.  

 Zero periods, which were used by 37 percent of the high schools and 17 
percent of the middle schools in the database, play a large role in driving 
start times earlier. For example, 45 percent of high schools set zero periods that 
asked students to arrive at school before 7:30AM. When zero periods are 
excluded, the percentage of high schools with start times before 7:30AM falls to 
10 percent. 

 
Moreover, start-time differences found across school and district characteristics 
demonstrate that students currently do not have the same access to healthy start times. 
We found that: 
 

 Among middle and high schools, racial composition is somewhat associated 
with access to healthy start times, and minority students are slightly more 
likely than white students to attend schools with earlier start times. When we 
control for other school characteristics, such as school size, region and urbanicity, 
we found that middle and high school with higher percentages of minority 
students were more likely than white students to attend schools with start times 
before 8:30, though the effect is small.  
 

 Large middle and high schools have significantly earlier start times than 
medium and small schools, especially when zero periods are included. On 
average, when controlling for other factors that influence start times, large schools 
have start times that are 18 minutes earlier than small schools and 10 minutes 
earlier than medium schools.  

 
 We found that more affluent schools in the State are more likely to use zero 

periods than less affluent schools. When zero periods are included, middle and 
high schools with lower percentages of students who receive free or reduce 
lunches are slightly more likely to have start times before 8:30. This 
relationship persists when we control for other factors that could influence start 
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times, such as school size, geographic region or school racial composition. 
However, the relationship disappears when we exclude zero periods.  
 

 We found no relationship between student-teacher ratio and school start times. 
 

 
In the future, we will collect more years of bell time data and exploring the extent to 
which data collection can be automated using techniques such as web scraping, whereby 
website data is extracted from multiple sites using software. In addition, we plan on 
merging the bell time data will school-level academic and non-academic data, to 
determine whether school-level patterns in those data are linked to start times.  
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Appendix A 
 
Exhibits A1-A5 display start time information for all school levels by subgroups defined 
by school-level: urbanicity, racial composition and percent eligibility for free and reduced 
price meals. For these exhibits, we present the percentage of schools with start times 
before 8:30, including and excluding zero periods. In order to determine the extent to 
which subgroup differences in start times are statistically significant (i.e., not arising by 
chance), we also present Pearson Chi-squared significant values for the subgroup 
frequencies.  
 
Subgroups based on school urbanicity were defined using NCES’s urban-centric local 
code system, which classifies areas into four major types: city, suburban, town and rural. 
The results in Exhibit A1 show that there are small, though statistically significant, 
differences in start times between school urbanicity groups, including and excluding zero 
periods. Rural schools are the least likely to have start times earlier than 8:30, while 
suburbs and towns are more likely to have early start times.  
 
For Exhibit A2, subgroups by school racial composition were created based on the racial 
group to which the majority of students in each school belong. So, for example, the 
schools in the majority white subgroup have a student population that is least 50% white 
students, whereas the schools in the no majority subgroup do not have any racial group 
with a majority. In Exhibit A3, we consolidated the racial composition subgroups into 
majority minority and majority white categories. The exhibits show that, when all school 
levels are included, there are statistically significant differences in school start times 
across school racial composition subgroups; majority Hispanic and majority African 
American schools are more likely to have start times earlier than 8:30 than majority 
White, majority Asian/Pacific Islander and no majority schools. When the subgroups are 
combined into majority minority and majority white school categories, the pattern 
persists, with majority minority schools more likely to have start times before 8:30 than 
majority white schools. 
 
In Exhibit A4, we use free or reduced price lunch eligibility as a proxy for the schools’ 
percentage of lower income students. The Exhibit shows that schools with higher 
percentages lower income students are more likely to attend schools with start times 
before 8:30. As an example, 72 percent of schools with less than 25 percent of students 
who are eligible for free or reduced price lunches have non-zero period start times before 
8:30, vs. 80 percent of schools with at least 75 percent of free or reduced price lunch 
eligible students. The differences are statistically significant. Exhibit A5 displays the 
percentage of schools with start times before 8:30 for all schools by geographic region.9 

                                                 
9 The California region definitions used in the analyses are from the California State Child Welfare 
Services/Case Management System. They are defined as follows: Bay Area (Alameda, Contra Costa, 
Marin, Monterey, Napa, San Benito, San Francisco, San Mateo, Santa Clara, Santa Cruz, Solana and 
Sonoma counties), Northern (Butte, Colusa, Del Norte, Glenn, Humboldt, Lake, Lassen, Mendocino, 
Modoc, Plumas, Shasta, Siskiyou, Tehama, Trinity and Yuba counties), Los Angeles County (Los 
Angeles county), Mountain Valley (Alpine, Amador, El Dorado, Inyo, Mono, Nevada, Placer, 
Sacramento, Sierra, Sutter, Tuolumne and Yolo counties), Southern (Imperial, Orange, Riverside, San 
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There are statistically significant differences across regions; in Los Angeles county, 84 
percent of the schools have non-zero period start times before 8:30, compared with 69 
percent of the schools in the Bay Area region. 
 
 
Exhibit A1 
Percentage of All Schools with Start Times Before 8:30 by School Urbanicity 
 Including Zero Periods Excluding Zero Periods N 
Suburb 80% 78% 2,974 
City 78% 76% 2,679 
Rural 74% 73% 581 
Town 80% 79% 464 
Pearson Chi-Squared Pr = 0.005** Pr = 0.011**  
 
 
Exhibit A2 
Percentage of All Schools with Start Times Before 8:30 by School Racial Composition 
 Including Zero Periods Excluding Zero Periods N 

Majority Hispanic 82% 81% 3,356 
Majority White 75% 72% 1,422 
Majority Asian/Pacific 
Islander 

72% 70% 286 

Majority African 
American 80% 78% 49 

No Majority 75% 74% 1,581 
Pearson Chi-Squared Pr = 0.000** Pr = 0.000**  
 
 
Exhibit A3 
Percentage of All Schools with Start Times Before 8:30 by School Racial Composition, 
Majority Non-White and Majority White Schools 
 Including Zero Periods Excluding Zero Periods N 
Majority Minority 80% 78% 5,272 
Majority White 75% 72% 1,422 
Pearson Chi-Squared Pr = 0.000** Pr = 0.000**  
 
  

                                                                                                                                                 
Bernadino, San Diego, Santa Barbara and Ventura counties), Valley Region (Calaveras, Fresno, Kern, 
Kings, Madera, Mariposa, Merced, San Joaquin, San Luis Obispo, Stanislaus and Tulare counties). 
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Exhibit A4 
Percentage of All Schools with Start Times Before 8:30 by Free-Reduced Price Meal 
Eligibility (% of Students Eligible) 
 Including Zero Periods Excluding Zero Periods N 
Less than 25% 76% 72% 1,215 
25-49% 77% 75% 1,286 
50-74% 78% 76% 1,558 
75-100% 81% 80% 2,626 
Pearson Chi-Squared Pr = 0.001** Pr = 0.000**  
 
 
Exhibit A5 
Percentage of All Schools with Start Times Before 8:30 by Geographic Region 
 Including Zero Periods Excluding Zero Periods N 
Bay Area 72% 69% 1,372 
Los Angeles County 86% 84% 1,437 
Mountain Valley 73% 73% 535 
Northern 78% 77% 279 
Southern 77% 75% 2,126 
Valley 83% 82% 987 
Pearson Chi-Squared Pr = 0.000*** Pr = 0.000***  
 
 


