OREGON SCHOOL DISTRICT
BOARD OF EDUCATION
VISION STEERING COMMITTEE

DATE:
TIME:
PLACE:

Wednesday, July 19, 2017
7:30 A.M.
District Office Large Conference Room
ORDER OF BUSINESS

Call to Order
Roll Call
Proof of Notice of Meeting and Approval of Agenda
Approval of Minutes from previous meeting(s)
Comments from Chair
Visioning Steering Committee Mission Statement To identify, organize and oversee strategic initiatives which advance the
educational goals of the Oregon School District.
AGENDA
A. Discussion/Action Item(s):
1. Feedback/Direction for Population Growth Task Force
2. Potential Transportation Changes
B. Future Meetings:
C. Adjournment

Notice is hereby given that a majority of the Oregon School Board is expected to be present at the
meeting of the Vision Steering Committee scheduled to discuss subjects over which they may have
decision-making responsibility. This constitutes a meeting of the Oregon School Board and must be
noticed as such although the School Board may not take any formal action at this meeting.

MINUTES OF THE VISION STEERING COMMITTEE OF
THE SCHOOL BOARD OF OREGON SCHOOL DISTRICT
HELD ON JUNE 21, 2017
The meeting of the Vision Steering Committee of the School Board of the Oregon
School District began at 7:30 AM in the Large Conference Room at the District Office,
123 East Grove Street, in the Village of Oregon, Dane County, Wisconsin. The
following committee members were present: Ms. Barbara Feeney, and Mr. Jeff Ramin.
Absent: Ms. Courtney Odorico. Other Board members present: Mr. Steve Zach, Mr.
Dan Krause, Mr. Tim LeBrun.
Administrators present: Dr. Brian Busler, Dr. Leslie Bergstrom, Mr. Weiland, Mr.
Jon Tanner and Ms. Jayne Wick. Others present: Mr. Marc Fink.
Proof in the form of a certificate by the Oregon Observer of communications and
public notice give to the public and the Oregon Observer and a certification of posting as
required by Section 19.84 Wisconsin Statutes as to the holding of this meeting was
presented by Mr. Ramin. Ms. Feeney moved to approve the agenda as posted. Motion
passed 2-0.
Mr. Ramin moved to approve the June 14, 2017 and May 9, 2017 minutes of the
Vision Steering Committee meetings. Motion passed 2-0.
A. Discussion/Action Item(s):
1. Potential Transportation Changes: Mr. Griffin Scott of School Bus Consultants
was connected to the meeting via teleconferencing and gave a presentation on the Hub
and Spoke Analysis. He explained what a Hub and Spoke Network would look like for
Oregon School District along with the pros and cons. Committee members had an
opportunity to ask questions. The Committee and Administration will bring to next
meeting recommendations as to the priorities and educational data.
2. Value Statement Regarding Sustainability: Mr. Krause distributed a Value
Statement on Sustainability. The Committee accepted the document and will discuss it
at a future meeting.
B. Future Meetings: July 19, 2017

C. Adjournment: Ms. Feeney moved to adjourn the meeting. Motion approved 2-0.
Meeting adjourn at 8:43 a.m.

A Survey of Factors Influencing
High School Start Times
Amy R. Wolfson and Mary A. Carskadon

The present study surveyed high school personnel regarding high school start
times, factors influencing school start times, and decision making around
school schedules. Surveys were analyzed from 345 secondary schools selected
at random from the National Center for Educational Statistics database.
Factors affecting reported start times included economic background of the
students, number of bus tiers, and school size. Most schools had not contemplated changing or changed their school start times. Of those schools in
which changes were contemplated, 32% noted concerns about teenagers’
sleep needs and about 50% of the respondents endorsed possible positive
outcomes, such as lower tardiness and absenteeism rates. Perceived barriers
to changing school schedules commonly endorsed included sports practices,
after-school activities, and the transportation system. Approximately 50%
of respondents indicated that sleep is included in their district’s high school
health or biology course offerings.

The First Bell Survey: Factors Influencing High School
Start Times
The study of adolescent sleep has begun to establish a clear understanding of adolescents’ sleep needs, patterns, and underlying bioregulatory
processes (Carskadon & Acebo, 2002; Carskadon, Acebo, & Jenni, 2004).
With regard to perceived sleep needs, reports of teachers, parents, and adolescents have consistently indicated that teens do not get enough sleep
(Price, Coates, Thoresen, & Grinstead, 1978; Strauch & Meier, 1988; Wolfson
& Carskadon, 1998). Furthermore, laboratory and field studies indicate that
the biological need for sleep (about 9 hours per night) does not change
from ages 10 to 17. Indeed, older adolescents sleep more than younger adolescents when given the opportunity in a laboratory setting or on weekends,
summers, and vacations (e.g., Andrade, Benedito-Silva, Domenice, Arnhold,
& Menna-Barreto, 1993; Carskadon, 1990; Carskadon & Acebo, 2002; Park et
Amy R. Wolfson is an associate professor in the Department of Psychology at the College of the Holy
Cross. Mary A. Carskadon is a professor in the Department of Psychiatry and Human Behavior and the
director of the E.P. Bradley Hospital Sleep and Chronobiology Research Laboratory at Brown University.
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al., 2001). Numerous studies across a variety of geographic and cultural settings point out, however, that middle level and high school adolescents in the
“real world” typically obtain less sleep than younger, elementary school-aged
children. Thus, for example, fourth graders report sleeping about 10 hours
each night, middle level students about 8 hours, and teenagers average less
than 7 hours per school night by the end of high school (Carskadon, 1982;
Carskadon, 1990; Wolfson & Carskadon, 1998; Fukuda & Ishihara, 2001;
Thorleifsdottir, Bjornsson, Benediktsdottir, Gislason, & Kristbjarnarson, 2002;
Strauch & Meier, 1988; Wolfson, Carskadon, et al., 2002; Wolfson, Acebo,
Fallone, & Carskadon, 2003).
Another general trend is that the timing of sleep gets later as children
enter and pass through adolescence, staying up later at night and sleeping in
later in the morning. This delay of the sleep period is most obvious on weekend nights, whereas the timing of sleep is largely determined on school days
by school start time schedules (Carskadon, Wolfson, Acebo, Tzischinsky, &
Seifer, 1998; Epstein, Chillag, & Lavie, 1998; Szymczak, Jasinska, Pawlak, &
Swierzykowska, 1993).
In one study attempting to investigate the association of sleep patterns and
school start time, Carskadon, Wolfson, et al. (1998) evaluated the effect of a
65-minute advance (earlier) of school start time for approximately 40 students
across the transition from grade 9 (8:25 a.m.) to grade 10 (7:20 a.m.). Objectively documented sleep records demonstrated that only 62% of the students in 9th grade, and fewer than half the students in 10th grade obtained an
average of 7 hours or more of sleep on school nights. As expected, students
woke significantly earlier on school days in 10th grade than in 9th grade. In
10th grade, students also displayed atypical sleep patterns on a laboratory nap
test of sleepiness (i.e., the Multiple Sleep Latency Test, or MSLT). They fell
asleep faster in 10th than in 9th grade (particularly an assessment at 8:30 a.m.),
and 48% of 10th- grade participants’ experienced at least one REM sleep episode on the MSLT. This unusual pattern is disturbing because it mimics
the clinical findings of patients with a major sleep disorder—narcolepsy
(Guilleminault & Anagnos, 2000). These findings were attributed to a combination of too little sleep occurring at a time mismatched to internal circadian
rhythms. Survey results consistently indicate that middle level and high school
students who start school at 7:15 a.m. or earlier obtain less total sleep on
school nights due to earlier rise times in comparison to students at laterstarting schools (Allen, 1992; Baroni et al., 2004; Carskadon et al., 1998;
Carskadon & Wolfson, 1998; Epstein et al., 1998). Imposition of early school
start times for adolescents appears to require teenagers to have bedtimes that
are impractical and/or infeasible. The result is insufficient time for sleeping.
Cognitive function and psychomotor skills are closely related to sleep,
and numerous studies have correlated sleep loss with significant decreases in
48
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children’s and adolescents’ performance (Fallone, Owens, & Deane, 2002;
Sadeh, Gruber, & Raviv, 2002). Wolfson and Carskadon (2003) reviewed and
critiqued studies that examined the association of sleep patterns, sleep quality, and school performance for adolescents attending middle level or high
school or college. Findings from the majority of these studies indicated that
shortened total sleep time, erratic sleep/wake schedules, late bed and rise
times, and poor sleep quality are negatively associated with academic performance for adolescents from the middle level through the college years.
Specifically, studies of middle level and high school students reported that
more sleep, earlier bedtimes, later weekday rise times, and less daytime
sleepiness were associated with better grades in school and greater motivation to do one’s best in school (Epstein et al., 1998; Horn & Dollinger, 1989;
Kahn et al., 1989; Meijer, Habekothe, & Van Den Wittenboer, 2000; Wolfson
& Carskadon, 1998).
Undoubtedly, high school students have an extremely difficult task to
obtain an optimal (~9.2 hours) or adequate (~8.5 hours) amount of sleep on
school nights when schools start very early in the morning. Many teenagers
are behaviorally and physiologically not ready to fall asleep until 11:00 p.m. or
later and are biologically programmed to be asleep when school begins. As a
consequence, many students fall asleep in early morning classes, and they may
also fall asleep behind the wheel driving to school. Sleepiness-related crashes
are most common in drivers age 16 to 25, particularly boys (Pack et al., 1995).
Overall, many adolescents confront a major challenge if schools begin earlier
than 8:30 a.m.; many schools start too early in the morning for adolescents to
get adequate sleep, whether in the United States or in other countries such as
Canada, Israel, Brazil, or Italy (Andrade & Menna-Barreto, 2002; Carskadon &
Acebo, 1997; Epstein et al., 1998; Giannotti & Cortesi, 2002). One factor contributing to schedules for U.S. school districts is a three- or four-bell schedule,
where high schools open first, followed by middle level or junior high schools,
and then elementary schools (Nudel, 1993).
In a small pilot study of school schedules, start times dating back to 1975
were analyzed for 59 high schools by comparing start-time trends for earlystarting schools (before 8:00 a.m.) in 1996 versus late (8:00 a.m. or later) starting schools (Carskadon & Acebo, 1997). Results showed that early-starting
schools had become increasingly early across time. Another study examined
40 high school schedules posted on the Internet for the 1996–97 academic
year: 48% started at 7:30 a.m. or earlier and 12% started between 8:15–8:55
a.m. (Wolfson, 2002). Another Internet assessment in 2001–02 showed that
nearly 50% of 50 schools started between 7:31–8:14 a.m., 35% earlier than
7:30 a.m., and 16% between 8:15–8:55 a.m. (Acebo & Wolfson, in press).
A number of school districts have responded to research reports regarding the prevalence of inadequate sleep among middle level and high school
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students by delaying their starting times; other districts have debated the question. Wahlstrom (2002a; 2002b) compared over 18,000 high school students
in the Minneapolis School District before and after the district’s school start
time changed from 7:15 a.m. in the 1996–97 school year to 8:40 a.m. beginning with the 1997–98 school year. The researchers compared attendance,
enrollment, grades obtained from official school records, and sleep patterns
acquired from a self-report survey. They reported several statistically significant results:
• Attendance rates for students in grades 9 through 11 improved
• Percentage of high school students continuously enrolled in the
district or the same school also increased
• Grades showed a slight but not statistically significant improvement
• Minneapolis high school students reported bedtimes similar to students in schools that did not change start times, obtaining nearly a
hour more sleep on school nights during the 1999–2000 school year.
Similar findings were reported for middle level students in an urban,
New England school district. Seventh and eighth graders at a later starting
middle level school (8:37 a.m.) reported less tardiness, less daytime sleepiness, better academic performance, more school-night total sleep, and later
rise times in comparison to middle level students at an earlier starting
school (7:15 a.m.) (Baroni et al., 2004). More data are needed to confirm
that delayed school openings will have a favorable effect on students; however, these studies (Baroni et al., 2004; Wahlstrom, 2002a, 2002b) indicate
that delayed sleep schedules and early school start times are associated with
daytime sleepiness, dozing in class, attention difficulties, and poorer academic performance.
Research on the sleep needs of adolescents and the influence of sleep
on learning and behavior captured the interest of school districts across the
United States and in other countries, and school administrators are being
urged to acknowledge the evidence and to adjust school schedules accordingly (e.g., delay high school start times). One assumption underlying these
discussions is that high schools have started increasingly earlier over the last
few decades, an assumption that has not been thoroughly investigated.
The issue of scheduling has not entirely escaped the notice of the educational research community. In contrast to the sleep research community’s
approach, however, educational researchers have evaluated educational outcomes by focusing more on the effect of internal class scheduling (e.g., block
schedules versus traditional high school class schedules). For example, Carroll
(1994) found that schools using block scheduling had an overall increase in
completed course credits, equal or better mastery and retention of material,
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and a reduction in suspension and dropout rates. Likewise, Canady and Rettig
(1995) noted that block scheduling allows students to enroll in a greater number and variety of elective courses, offers more opportunities for acceleration,
and teachers have fewer students to keep records and grades for each semester. More recently, Hackmann and Waters (1998) found several additional
positive outcomes as a result of block scheduling, including a broader array of
courses selected by students, report of fewer disciplinary referrals, improved
class attendance, and increased numbers of students completing AP courses.
None of these evaluations, however, assessed whether the timing of the school
day as an influence on these measures.
In sum, although sleep researchers have demonstrated that high school
students benefit from later school start times, and some secondary school
personnel have begun to delay high school start times, little is known regarding historical school start time trends and the factors that influence bell
schedules. Presented here are the results of a pilot survey of school personnel regarding high school start times, factors influencing school start times,
and decision making around school schedules.

Method
Procedures
Approximately 10% of the schools (N = 4,116) serving high school students
from the National Center for Education Statistics (2001) Web site database
of public schools in the United States were randomly selected to participate
in the first bell survey. Specifically, the database was organized alphabetically
by state and every 10th school was selected. In January 2002, school administrators from the 4,116 schools were sent an invitation letter requesting that
they complete and return an enclosed First Bell Information Form (see
Appendix) or fill out an online version. The form was designed a priori with
the goal of collecting relevant information in a compact, two-page format to
increase the likelihood of a high response rate. This brief questionnaire
asked the school administrator to provide information regarding the pattern of school schedules over the past 35 years, current views and perceived
barriers to make a change to the school schedule, and other questions regarding school size, bus tiers, socioeconomic background of the majority of
the students, living environment of the students, whether the curriculum
includes courses about sleep, and so forth.

Participants
Eight hundred and nine schools (approximately 20%) completed the form,
with 8% responded via the Web, 10% by fax, and 81% by mail. However,
159 surveys were not included in the data set because the schools no longer
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existed, did not include high school students at all, or were special education
schools. In addition, 305 schools were not included in these analyses because
they were not public schools, served special populations (e.g., learning disabled
students only, returning evening students), or included elementary or middle
level school-age students in addition to high school students. The final data set,
therefore, includes 345 surveys from “regular” public schools serving grades
9–12 for which data at least back to the 1986–87 school year were included.
Seventy-three percent of the forms were completed by a school administrator and the remainder was completed by school secretaries/administrative assistants, school committee members, or school counselors. With the exception of
Washington, DC, and Hawaii, all U.S. states and Puerto Rico are represented in
the sample. The majority of the states had 1 to 10 schools, with 25 schools from
New York, 23 from Ohio, 23 from California, 21 from Texas, 19 from Illinois,
and 15 each from New Jersey and Michigan. All schools included grades 11 and
12, 341 also included grade 10, and 325 schools served grades 9–12. Forty-nine
percent of respondents noted that the students in their school came from a
“comfortable” (i.e., middle class) socioeconomic background, whereas 34%
were “struggling” (i.e., low income) or impoverished. The remaining schools
(nearly 13%) noted that most of the students in their school were from well off,
or affluent, families. The schools in the sample ranged in size, with 29% having
500 or fewer students, 29% having 500–1,000, and 41% having over 1,000 students. Respondents noted that the living environment for at least one-third of
their students was as follows: inner city/urban (12%), suburban (52%), and
rural (33%). Thirty-eight percent of the schools reported that their district had
at least one bus tier, 40% had two or three tiers, and 5% had no buses.

Results
School Start and End Times
Although the survey requested school schedule information as far back as
1966–67, too few (only 28%) returned forms that included information earlier
than 1986–87 for the earlier years to be included in the analyses. Figure 1 displays the distribution of current (2001–02) reported bell times. As shown in
Table 1, the overall average school start and end times did not change across
the 15-year span from 1986–87 to 2001–02, where p > .13, start time M = 7:55
a.m. (SD = 22 minutes) and end time M = 2:46 p.m. (SD = 33 minutes).
In an analysis similar to Carskadon and Acebo (1997), schools were
divided into two groups based upon the current (2001–02) reported start
times: those earlier than 8:00 a.m. and those later than 8:00 a.m.. The earlier group included 179 schools and the later group included165 schools.
Start times were evaluated using a two-group (earlier vs. later) repeated
measures analysis of variance to examine for trends across time. Figure 2
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Figure 1. High school start times, 2001–02.
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Table 1. School Start and End Times, 1986–2001
Start Time
1986–87

End Time

M

SD

M

SD

7:56

:20

2:47

:32

1991–92

7:56

:22

2:46

:32

1996-–97

7:55

:22

2:46

:35

2001–02

7:54

:23

2:47

:35

illustrates the trends for school start times showing a significant interaction
of start-time group by time (F [1,339] = 27.12, p < .001). Post-hoc analyses
demonstrated a significant linear trend in the earlier group for earlier starting times across the years (F [1,176] = 32.06, p < .001), whereas schools in
the later group had a significant linear across time trend for later starting
times (F [1,163] = 4.83, p < .05).

Factors Influencing School Start Times
Factors influencing high school start and end times were examined only for
the 2001–02 academic year, and several emerged as significant (see Table 2).
Thus, reported school start time was earlier for schools with larger enrollments
(F[3,342] = 12.42, p < .001). In particular, schools with 1,000 or more students
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Figure 2. Start time in 2001–02.
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started about 15 minutes earlier than smaller schools. Reported socioeconomic
backgrounds of the majority of the students also influenced school start times.
For schools where most students were reported as “well off-to-affluent,” reported start time averaged about 12 minutes earlier than for schools with students
from economically “comfortable” families, or schools with students whose families were “struggling” or “impoverished” (F[2,323] = 5.89, p < .01). Schools
in rural areas were reported to start about 12 minutes later on average than
schools in suburban or urban/inner city environments (F[2,331] = 12.30,
p < .001). Finally, the number of bus tiers in the school district had a significant effect on the reported 2001–02 school start times (F[2,294] = 27.05,
p < .001): schools in districts with two or three bus tiers had significantly earlier
reported start times than schools with no buses or one tier only.

Changes or Contemplated Changes in School Schedules
One question on the form asked respondents to report whether “your district
changed or considered changing the schedule for high school in the last 3
years.” (The survey did not distinguish between a changed or contemplated
change in their district’s high school schedule.) Overall, 60% of reports indicated no change or no contemplated change of schedule for high schools.
The reports noting that a schedule change had occurred or had been considered included 12% for an earlier start time, 17% for a later start time, 4% for
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Table 2. High School Start Time and School Demographics
Start Time
School Demographic
School Size**
≤ 500
(n = 101)
501–1,000
(n = 99)
1,101–1,500
(n = 70)
>1,500
(n = 73)
Socioeconomic Status*
Well-off to affluent
(n = 43)
Comfortable
(n = 167)
Impoverished to Struggling
(n = 116)
Bus Tiers**
No Buses or 1 Tier
(n = 148)
2 Tiers
(n = 80)
3 Tiers
(n = 67)
Setting**
Urban
(n = 40)
Suburban
(n = 177)
Rural
(n = 115)

M

SD

8:04

19 min

8:00

22 min

7:47

22 min

7:46

25 min

7:44

22 min

7:55

22 min

7:58

23 min

8:03

18 min

7:48

23 min

7:43

23 min

7:52

26 min

7:50

23 min

8:03

18 min

* p ≤ .01, ** p ≤ .001

an earlier end time, and 12% for a later end time. Of those schools, 32%
endorsed as a principle reason concerns about adolescent sleep. Other reasons included a state-mandated increase in annual instructional hours (15%),
changes in after-school activities schedules (6%), or a change in the bus fleet
(6%). The schools that changed or contemplated a high school schedule
change reported a number of barriers to changing school start and end times.
Although many barriers were indicated (respondents could check more than
one response), 55% of the sample endorsed athletic practices as a major barrier. Other barriers endorsed by respondents included after-school activities
(26%), teachers’ concerns (32%), parents’ concerns (28%), the expense of
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changing the transportation system (30%), and childcare before (16%) or
after school (20%).
The respondents who reported a change or contemplated schedule
change for high schools in their district were also asked to indicate potential
positive or negative outcomes that could result from delaying school, checking as many as applied from a list. Approximately 50% endorsed each of the
following positive outcomes: improved attendance, lower tardiness rates, and
happier students. Other outcomes endorsed were better grades (30%) and
increased teacher satisfaction (25%). Few items were endorsed as possible
negative outcomes of delaying school start: endorsed decreased teacher satisfaction (13%), poorer athletic performance (4%), lower grades (4%), moodier students (2%), increased tardiness (3%), more absenteeism (3%), and
reduced parental involvement (1%).

Curricular Issues
Finally, it is noteworthy that 53% of the respondents identified that sleep
biology or healthy sleep patterns were part of the district’s curricular offerings, principally in the high school years (9th = 30%, 10th = 29%, 11th =
15%, 12th = 12%).

Discussion
High School Start and Closing Times
Although the initial aim of this pilot survey was to examine whether school
starting times had become earlier since the 1960s, we were only able to examine a 15-year interval from 1986 to 2001. Our findings indicate that high
school schedules have not changed significantly on average over this period.
The majority of respondents reported that the administrators in their district had neither changed nor contemplated a change in the high school
schedule over the last 3 years. For the schools that had changed or considered
changing to an earlier or later school start time, the most frequently endorsed
reason for the change was due to concerns about teen sleep. Correspondingly,
nearly one-half of the respondents that changed or contemplated a change
acknowledged possible or actual positive outcomes, such as improved attendance, lowered tardiness, and more content students, as a result of later high
school start times, similar to Wahlstrom’s findings (2002a, 2002b) in the
Minneapolis test case. Very few schools identified possible or actual negative
outcomes. We were struck that many respondents from the few schools that
had changed or contemplated delaying start times acknowledged the academic and sleep benefits.
To change school start times, however, numerous obstacles, myths, and
constituents are involved (Wahlstrom, 2002a; Wolfson, 2002). At this juncture,
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it is recommended that adolescent health and development researchers collaborate with school administrators, parents, teachers, and teenagers to help
guarantee that adolescents obtain more sleep so they can remain engaged in
school. School administrators, teachers, and researchers should consider creative solutions that will allow for sleep and quality education and cocurricular
activity time for high school students. Recommendations for school administrators include the following:
• Educate the community (students, parents, teachers, school nurses,
guidance counselors, school board members) on sleep, sleep disorders, and biological rhythms
• Initiate a districtwide stakeholder assessment on school start times (see
Wahlstrom, 2002b)
• Consider a variety of school schedule options that will benefit adolescents’ sleep and daytime functioning needs
• Develop a system for evaluating students for sleep disorders or poor
sleep habits when they consistently fall asleep in class, are routinely
late or absent from school, or are doing poorly academically, particularly without a known or previously diagnosed learning disorder or
health problem
• Institute a sleep curriculum into the middle level and high school
health, biology, or other relevant courses
• Decrease nightly homework hours
• Buffer early start times by setting limits on evening activities at school
as well as early morning and late evening athletic practices
• Counsel students and families to plan activities around an agenda that
has adequate sleep at its core
• Work with community organizations and employers to decrease adolescents’ employment hours
• Set an example for making sleep a positive priority.

Factors Influencing Start Times
This pilot study also looked at a range of factors that might contribute to high
school start times such as enrollment, socioeconomic background of the students, students’ living environment, and bus tiers. The number of bus tiers had
a significant effect on the 2001–02 high school start times. Not surprisingly,
reported start times were earlier for high schools in districts with two to three
bus tiers as compared to districts with only one tier or no buses at all. In all
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likelihood, high schools with several bus tiers are located in larger districts that
rely on a three- or four-bell schedule with high schools opening first, followed
by middle level or junior high schools, and then elementary schools (Nudel,
1993). It is unclear why, historically, high schools have opened before schools
serving younger students. A number of researchers, administrators, and policymakers have evaluated and written extensively on school bus safety, transportation costs, legal issues, and energy efficiency (e.g., Humphries & Vincent, 1981;
Mawdsley, 1996; Miller, 1988; Transportation Research Board, 1989). Few analyses, however, have focused on alternative bus schedules, increasing buses so
that more students start school later in the morning, bus tiers, schedules, and
school start times. Additionally, although educators have written about school
bus safety, no discussion has addressed the risks (e.g., driver fatigue) of having
children and adolescents transported during the early morning hours when
bus drivers themselves may not be alert. Moreover, high schools with larger
enrollments started earlier on average than smaller schools.

Sleep Curriculum
Although large-scale, systematic countermeasures such as changing school
start times have an effect on high school students’ sleep/wake schedules
and, ultimately, their daytime lives (e.g., academic performance, mood),
individual-focused strategies may be important and beneficial to adolescents
as well. One approach is to develop sleep education programs that can be
implemented in health and science classes at the middle and high school
levels (or even younger). Just over 50% of the respondents to the current
survey acknowledged that their district’s curriculum teaches students about
sleep biology or healthy sleep patterns, mostly in either 9th or 10th grade.
Unfortunately, however, our pilot survey did not query respondents about
any of the details of their schools’ curricula, so the extent of such coursework is not known.
Several groups are developing both sleep biology and sleep hygiene curricula for both middle level and high school-age adolescents. For example, the
National Institutes of Health has developed a five-module high school sleep
curriculum, Sleep, Sleep Disorders, and Biological Rhythms (Biological Sciences
Curriculum Study, 2004). This particular curriculum focuses on helping students understand the importance of sleep to health, the consequences of lack
of sleep, and conveying the importance of scientific research. In addition, in
two preliminary studies, researchers (Rossi, Campbell, Vo, Marco, & Wolfson,
2002; Vo, LeChasseur, Wolfson, & Marco, 2003) found that a sleep hygiene education program was successful at improving middle level students’ sleep habits
(e.g., weekday/weekend schedule regularity, total sleep time) and their sense of
competence in being able to maintain a consistent sleep schedule.
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Caveats, Implications, and Conclusions
We are concerned about the implications of data obtained from this sample
of high schools regarding early start times; however, certain caveats pertain.
First, this pilot study relied on survey techniques and not archival data. Second, most of the respondents were school administrators; however, over
one-quarter were administrative assistants, school committee members, or
counselors. As a result, their access to information likely varied considerably.
Future studies of high school start and end times might fare better relying
on school department archives, particularly to glean historical trends. Third,
this pilot First Bell Survey focused on high schools. Additional assessments
of school start times for elementary and middle level schools can provide a
more complete assessment of the role of the first bell at all levels.
Teenagers are often described as sleepy and dragged out. They struggle
with getting up in the morning, fall asleep in classes, and fall asleep while
driving. Teens are often assessed blame for these behaviors because they stay
up too late. Our data indicate that at least as far back as 1986, the majority
of the high schools started too early in the morning for most adolescents’
sleep needs and schedule, as well as daytime functioning. Many high school
and middle level students cannot get to sleep early due to a combination of
biological and psychosocial factors, such as homework hours, after-school
activities, and family schedules. In addition, starting school early in the
morning interferes with learning, particularly during the first few classes of
the day. School administrators note that many factors prevent adjusting start
times later for adolescents, putting the onus for coping with the start time
entirely on the students and their families. Reorganizing school start and
end time schedules, bus tiers, etc. is a major undertaking for many school
districts. Perhaps other countermeasures can help students while the structural barriers are identified and surmounted. Several recommendations for
school administrators were outlined previously, taking into consideration
large-scale countermeasures such as delaying middle level and high school
start times. Likewise, interventions at the individual level, such as adapting a
curriculum on sleep, have been presented.
An extensive amount of well-researched information is available on adolescents’ sleep–wake schedules, disorders, daytime sleepiness, academic performance, and overall functioning; however, important questions remain.
Additional research is needed in the application of this research knowledge
to creating programs and new policies that will increase the time available for
teenagers to sleep and engage in school. Large-scale outcome studies need to
evaluate and compare the effects of school schedule changes and sleep hygiene education programs. Equally important, dialogues and exchanges of
research findings and innovative ideas between sleep researchers, educators,
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parents, and adolescents themselves, may help reverse the current early
school start time and increased sleep loss trends.
Furthermore, we come to the issue of school schedules, not as secondary
school educators, but as scientists with knowledge based in research aimed
at understanding adolescent sleep patterns and the consequences of inadequate sleep in young people. We find ourselves in the position of asking educators who hear our message, who have seen their slack-jawed, dejected, and
exhausted students-those, in other words, who have seen the very tangible
effects of insufficient sleep-to place youngsters’ sleep closer to the top of
issues taken into account in all aspects of academic scheduling. We ask you to
engage your creative energies in identifying ways to work toward solutions.
Start time may be one of the keys, but so are times of practices, meets, concerts, and homework. We do not have the solutions; we cannot identify all the
complex factors confronting secondary school educators and administrators.
We only hope that the young people in your schools can find a better solution to navigate adolescence with your help.
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Appendix
First Bell Information Form
Instructions: Please answer the questions below as accurately as you can.
This information helps us compare different schools from around the USA.
School Name:

___________________________________________________

Address:

___________________________________________________
___________________________________________________

Congressional District (or name of Representative): _____________________
Type of School (check all that apply):
 Private  Public  Parochial

 Day only  Boarding only
 Coeducational  Boys only  Girls only

 Day & Boarding

Size of school (check one):
 100 or fewer  101 to 500

 1,001 to 1,500

 501 to 1,000

 over 1,500

Grades (check all that attend the school on a daily basis):
K 1 2 3 4 5 6 7 8

9

 10

 11

 12

Living environment of students (check all that constitute at least
1/3 of students):
 Inner city  City (urban)  Suburban  Small town

 Rural/farming
Socioeconomic background of the majority of students:
 Affluent/wealthy  Well off  Comfortable

 Struggling to make ends meet

 Impoverished

What is the annual per student expenditure on education in your
school district? (optional) $ _______________________________
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Complete the table below with as much information as you can provide accurately.

School Year
Current Year: 1999-2000
Previous Years: 1994-1995

Start Time
(First Bell)

End Time
(Last Bell)

1989-1990
1984-1985
1979-1980
1974-1975
1969-1970
1964-1965
Source of school schedule information:
 School administrator  School secretary

 School committee (school board)

 State records

 Other

Name (optional): __________________________________________________
How many tiers are in your district’s transportation system?
 No buses  Single tier  2 tier  3 tier

 Other:

__________________________________________________________

If your district has changed or considered changing the schedule for high
school in the last three years, has the (contemplated) change been to a
schedule with:
 earlier or  later start time (first bell)  no change contemplated
(skip next 3 items)
 earlier or  later end time (last bell)
For what principal reason has your school contemplated a new schedule in the
last 3 years?
 State-mandated increase in annual instructional hours

 Change in after-school activities schedules
 Change ( reduction  increase) in bus fleet
 Concerns about adolescent sleep
 Other (describe briefly): __________________________________________
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What barriers exist(ed) in your community to altering school schedules?
 Athletic practices  After-school activities other than sports

 Teachers’ concerns  Parents’ concerns  Associated administrative costs
 Expense of changing the transportation system  Child care before school
 Child care after school  Others (list): _____________________________
What results might occur (have occurred) from starting school later? (check all
that apply):
 Improved attendance  More absenteeism  Lower tardy rate

 Increased tardy rate  Lower grades  Better grades
 Happier students  Moodier students  Decreased teacher satisfaction
 Increased teacher satisfaction  Poorer athletic performance
 Better athletic performance  Reduced parental involvement
 Increased parental involvement

Does your school curriculum teach students about sleep biology or healthy
sleep patterns?
 no  yes If yes, for what grade(s)? _______________________________
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Lack of
sleepinlinked
behavioral problems
kids
(Reuters Health) - Getting too little
sleep
earlytochildhood
is linkedinto
cognitive and
behavioral problems years later, a U.S. study suggests.

Parents and teachers reported more problems in 7-year-olds who didn’t get enough
sleep during their toddler and preschool years, compared to peers who got an ageappropriate amount of sleep during those early years.
“Children who aren’t getting the recommended amount of sleep have more difficulties
with attention, with emotional control, with reasoning, with problem-solving, and also
have behavioral problems,” lead author Dr. Elsie Taveras told Reuters Health.
ADVERTISING

“What we found was that insufficient sleep in children was associated with poorer
executive function and behavior,” said Taveras, who is chief of general pediatrics at
Massachusetts General Hospital for Children in Boston.
Executive function is basically the brain’s ability to process incoming information and
respond to that information, Taveras said. “It’s almost like your brain’s functioning (as)
air traffic control. Air traffic control has to know how to take in a bunch of information
and how to process it.”
Taveras and her colleagues analyzed data on 1,046 children from a study that followed
them from before birth. As part of the study, researchers had asked mothers how long
the kids slept at age 6 months, 3 years and 7 years. The mothers also filled out health
questionnaires every year.
Insufficient sleep was defined as less than 12 hours during infancy, less than 11 hours for
3- and 4-year-olds and less than 10 hours for 5- to 7-year-old kids.
Mothers and teachers were asked to evaluate each child's executive function and
behavior using questionnaires when the kids were 7 years old.
Children who slept less than 10 hours per day at ages 3 to 4 years had lower scores from
both mothers and teachers compared to kids who usually slept longer. The results were
similar for 5- to 7-year-olds who got less than 9 hours of sleep each night.
Sleep duration between 6 months and 2 years old was not linked to scores at age 7,
according to the report in Academic Pediatrics.

PICTURES

Taveras said that being consistent
with schedules
and nominee
routinesGorsuch
and setting
age- day of questioning
WATCH LIVE:
Supreme Court
faces second
appropriate bedtimes are important for good sleep.

VIEW MORE

Lack of sleep linked to behavioral problems in kids

“Don’t have your child go to sleep at midnight on the weekends and then expect that
you’re going to be able to get them to bed and asleep by 8:30 on weekdays,” she said.
Taveras also tells parents to get all the screens out of the kids’ bedrooms including
small devices that have push notifications or are beeping all night.
“(The study) adds to a building literature that is suggesting at least that having sleep
problems early in life are predictive of behavioral and, in other populations, cognitive
problems later,” Dr. Dean Beebe told Reuters Health.
ALSO IN HEALTH NEWS
Republicans revamp
Obamacare bill as Trump
moves to promote overhaul
China calls on Brazil to take
stricter safety measures on food
shipments

“And it is overall consistent with what we've seen in
other studies in different age ranges,” said Beebe, a
pediatric neuropsychologist at Cincinnati Children’s
Hospital Medical Center who wasn't involved in the
study.
“Having a parent do the sleep rating and then having
both the parent and also a teacher do the behavior
ratings actually is a really big strength of the study,”
he added.

Beebe said he has three pieces of advice for parents.
First, is to take a look and see what is the generally recommended amount of sleep for
their kids by checking with the National Sleep Foundation (bit.ly/1Sy48EA) or the
American Academy of Sleep Medicine (bit.ly/2mzoQa6).
"Number two is to pay attention to your child because some kids need more (sleep) and
some kids need less,” he said. The third thing is to establish a daily schedule that is
sensitive to the child's needs, and also includes routines, Beebe said.
"The more chaotic and the less predictable that sleep schedule, the more difficulty the
kids tend to have with sleep," he said.
The bedtime routine should involve a winding down period with relaxing activities such
as reading a bedtime story, Beebe added. “It seems old fashioned but it's very calming,
it's very connecting. It can be very soothing, and it's very predictable,” he said.
SOURCE: bit.ly/2mLVjwn Academic Pediatrics, online February 8, 2017.
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When CVS stopped
selling cigarettes, some
customers quit smoking
(Reuters Health) - - The retail pharmacy company
CVS Health helped its customers quit smoking by
pulling cigarettes off the shelves two years ago, a
new study suggests.

Yellow fever vaccine
advised for travel to
Brazil's Rio, Sao Paulo
states
RIO DE JANEIRO The World Health Organization
on Monday recommended that travelers to rural
areas in the states of Rio de Janeiro and Sao
Paulo get yellow fever vaccinations, as Brazil
works to contain an outbreak of the virus in the
country's southeast.
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The American Academy of Pediatrics recognizes insufﬁcient sleep in
adolescents as an important public health issue that signiﬁcantly
affects the health and safety, as well as the academic success, of
our nation’s middle and high school students. Although a number of
factors, including biological changes in sleep associated with puberty,
lifestyle choices, and academic demands, negatively affect middle and
high school students’ ability to obtain sufﬁcient sleep, the evidence
strongly implicates earlier school start times (ie, before 8:30 AM) as
a key modiﬁable contributor to insufﬁcient sleep, as well as circadian
rhythm disruption, in this population. Furthermore, a substantial body
of research has now demonstrated that delaying school start times is
an effective countermeasure to chronic sleep loss and has a wide
range of potential beneﬁts to students with regard to physical and
mental health, safety, and academic achievement. The American Academy of Pediatrics strongly supports the efforts of school districts to
optimize sleep in students and urges high schools and middle schools
to aim for start times that allow students the opportunity to achieve
optimal levels of sleep (8.5–9.5 hours) and to improve physical (eg,
reduced obesity risk) and mental (eg, lower rates of depression)
health, safety (eg, drowsy driving crashes), academic performance,
and quality of life. Pediatrics 2014;134:642–649
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FACTORS INFLUENCING INSUFFICIENT SLEEP IN ADOLESCENTS
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Insufﬁcient sleep represents one of the most common, important, and
potentially remediable health risks in children,1,2 particularly in the
adolescent population, for whom chronic sleep loss has increasingly
become the norm.3 The reasons behind the current epidemic of insufﬁcient sleep are complex and interrelated. From a biological perspective, at about the time of pubertal onset, most adolescents begin
to experience a sleep–wake “phase delay” (later sleep onset and
wake times), manifested as a shift of up to 2 hours relative to sleep–
wake cycles in middle childhood.4 Two principal biological changes in
sleep regulation are thought to be responsible for this phenomenon.5,6
One factor is delayed timing of nocturnal melatonin secretion across
adolescence5,7,8 that parallels a shift in circadian phase preference
from more “morning” type to more “evening” type, which consequently results in difﬁculty falling asleep at an earlier bedtime.4 The
second biological factor is an altered “sleep drive” across adolescence, in which the pressure to fall asleep accumulates more slowly,
as demonstrated by the adolescent brain’s response to sleep loss9
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and by a longer time to fall asleep after
being awake for 14.5 to 18.5 hours in
postpubertal versus prepubertal teenagers.10 Thus, these 2 factors typically
make it easier for adolescents to stay
awake later. At the same time, several
studies from different perspectives indicate that adolescent sleep needs do
not decline from preadolescent levels,
and optimal sleep for most teenagers is
in the range of 8.5 to 9.5 hours per
night.5,11,12 On a practical level, this research indicates that the average teenager in today’s society has difﬁculty
falling asleep before 11:00 PM and is best
suited to wake at 8:00 AM or later.4,12,13

nights; indeed, the average amount of
school night sleep obtained by high
school seniors was less than 7 hours.
In this same survey, however, 71% of
parents believed that their adolescent
was obtaining sufﬁcient sleep. This
mismatch indicates a signiﬁcant lack
of awareness among adults regarding
the extent of adolescent sleep loss. As
a result, many middle and high school
students are at risk for adverse consequences of insufﬁcient sleep, including impairments in mood, affect
regulation, attention, memory, behavior control, executive function, and
quality of life (Table 1).21–26

The sleep–wake changes that ﬂow
from this biological maturation may
enable teenagers’ interactions with
such environmental factors and lifestyle/
social demands as homework, extracurricular activities, after-school jobs,
and use of technology.14–16 As a result,
most teenagers stay up late on school
nights, getting too little sleep, and then
sleep in on weekends to “catch up” on
sleep. Although this weekend oversleeping can help offset the weekly
sleep deﬁcit, it can worsen circadian
disruption and morning sleepiness at
school.9,17,18

Insufﬁcient sleep also takes a toll on
academic performance. In the National
Sleep Foundation poll cited previously,20
28% of students reported falling asleep
in school at least once a week, and
more than 1 in 5 fell asleep doing
homework with similar frequency.
Many studies show an association between decreased sleep duration and
lower academic achievement at the
middle school, high school, and college
levels, as well as higher rates of absenteeism and tardiness and decreased
readiness to learn (Table 1).17,27–30

The Extent and Effects of
Adolescent Sleep Loss
Given both biological demands and
today’s sociocultural inﬂuences, it is
not surprising that many studies have
documented that the average adolescent in the United States is chronically
sleep deprived and pathologically
sleepy (ie, regularly experiencing levels
of sleepiness commensurate with
those of patients with sleep disorders
such as narcolepsy).19 For example,
a recent National Sleep Foundation
poll20 found that 59% of sixth- through
eighth-graders and 87% of high school
students in the United States were
getting less than the recommended
8.5 to 9.5 hours of sleep on school

An increased prevalence of anxiety and
mood disorders has also been linked
to poor quality and insufﬁcient sleep in
adolescents.31–33 Other speciﬁc healthrelated effects of sleep loss include
increased use of stimulants (eg, caffeine, prescription medications) to
counter the effects of chronic sleepiness on academic performance.34,35
Adolescents are also at greater risk of
drowsy driving–related crashes as a
result of insufﬁcient sleep.36,37 Chronic
sleep restriction increases subsequent
risk of both cardiovascular disease
and metabolic dysfunction, such as
type 2 diabetes mellitus.38,39 An association between short sleep duration
and obesity in children and adolescents has been demonstrated in several cross-sectional and prospective

studies, underscoring how chronic
sleep restriction can undermine health
(Table 1).40,41

IDENTIFYING SOLUTIONS: THE
ROLE OF DELAYING SCHOOL START
TIMES
This “epidemic” of delayed, insufﬁcient, and erratic sleep patterns
among adolescents and the accompanying negative effects on adolescent health and well-being highlight
the importance of identifying potentially modiﬁable factors. The quest to
reduce the high cost of sleep loss in
adolescents is not only an important
public health issue but one of paramount importance to educators, pediatric health care providers, and
TABLE 1 Impact of Chronic Sleep Loss in
Adolescents
Physical health and safety
Increased obesity risk
Metabolic dysfunction (hypercholesterolemia,
type 2 diabetes mellitus)
Increased cardiovascular morbidity
(hypertension, increased risk of stroke)
Increased rates of motor vehicle crashes
(“drowsy driving”)
Higher rates of caffeine consumption; increased
risk of toxicity/overdose
Nonmedical use of stimulant medications;
diversion
Lower levels of physical activity
Mental health and behavior
Increased risk for anxiety, depression, suicidal
ideation
Poor impulse control and self-regulation;
increased risk-taking behaviors
Emotional dysregulation; decreased positive
affect
Impaired interpretation of social/emotional
cues in self and others
Decreased motivation
Increased vulnerability to stress
Academics and school performance
Cognitive deﬁcits, especially with more complex
tasks
Impairments in executive function (working
memory, organization, time management,
sustained effort)
Impairments in attention and memory
Deﬁcits in abstract thinking, verbal creativity
Decreased performance efﬁciency and output
Lower academic achievement
Poor school attendance
Increased dropout rates
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advocates for adolescent health. Although many changes over the course
of adolescence can affect the quality
and quantity of sleep, one of the most
salient and, arguably, most malleable
is that of school start times. Numerous
studies have demonstrated that early
start times impede middle and high
school students’ ability to get sufﬁcient
sleep. Studies comparing high schools
with start times as little as 30 minutes
earlier versus those with later start
times demonstrate such adverse consequences as shorter sleep duration,
increased sleepiness, difﬁculty concentrating, behavior problems, and
absenteeism.29,30,42–46 For example, in one
key school transition study, Carskadon
et al19 evaluated the effects of a 65minute advance (ie, move earlier) in
school start time from grade 9 to
grade 10 in 40 students. They found
a delay in the biological markers of
circadian timing but also objectively
measured daytime sleepiness levels
typical of patients with sleep disorders.
Because circadian-based phase delays
emerge at around the time of pubertal
onset, they also affect younger adolescents, who increasingly are subject
to many of the same environmental
and lifestyle competing priorities for
sleep as older teenagers. Recent research shows that delaying school
start times for middle school students
is accompanied by positive outcomes
similar to those found in high schools,
including later rise times, more school
night total sleep, less daytime sleepiness, decreased tardiness rates, improved academic performance, and
better performance on computerized
attention tasks.30,47,48
According to the US Department of
Education statistics for 2011–2012,49
approximately 43% of the over 18 000
public high schools in the United States
currently have a start time before
8:00 AM. Over the last 15 years, however, a small but growing number of
644

school districts have responded to research reports regarding insufﬁcient
sleep among middle and high school
students with what may be viewed as
a “systematic countermeasure” to reduce the prevalence of sleepiness and
its consequences: delaying school start
times. Early studies addressed a core
question: “Does delaying start time result in students obtaining more sleep,
or do students just stay up later and
thus negate the effects of the delayed
start time?” Wahlstrom et al50,51 assessed more than 18 000 high school
students in Minneapolis before and after the district’s school start time
changed from 7:15 AM to 8:40 AM beginning with the 1997–1998 school year.
Bedtimes after the change were similar
(ie, did not shift to a later time) to
those of students in schools that did
not change start times, and, as a result,
students obtained nearly 1 additional
hour of sleep on school nights during
the 1999–2000 school year. Other studies have also failed to show a delay in
bedtime in response to delayed start
times. In a study involving grades 6
through 12 in a school district that
delayed high school start times by 1
hour (7:30 to 8:30 AM), students averaged 12 to 30 minutes more nightly
sleep, and the percentage of students
who reported ≥8 hours of sleep increased from 37% to 50%.52 Owens
et al,53 in a study of adolescents attending an independent school that
instituted a start time delay of 30
minutes (from 8:00 to 8:30 AM), reported
that average bedtimes actually shifted earlier by an average of 18 minutes, and mean self-reported school
night sleep duration increased by 45
minutes. In addition, the percentage of
students getting less than 7 hours of
sleep decreased by 79%, and those
reporting at least 8 hours of sleep
increased from 16% to 55%. Finally,
in a 3-year study of >9000 students
from 8 public high schools in 3 states
(Colorado, Wyoming, and Minnesota),

the percentage of students sleeping ≥8
hours per night was dramatically
higher in those schools that had a later
start time (eg, 33% at 7:30 AM vs 66% at
8:55 AM).54
Moreover, a number of studies have
now clearly demonstrated that delaying school start times not only results
in a substantive increase in average
sleep duration but also has a signiﬁcant positive effect on a variety of key
outcomes; these effects range from
decreased levels of self-reported sleepiness and fatigue to improvements in
academic measures. In the Minneapolis study,50,51 attendance rates for
students in grades 9 through 11 improved, and the percentage of high
school students continuously enrolled
increased. Likewise, Dexter et al 42
found that public high school sophomores and juniors at a later- versus
earlier-starting high school reported
more sleep and less daytime sleepiness. Htwe et al55 reported that high
school students slept an additional 35
minutes, on average, and experienced
less daytime sleepiness after their
school start time was delayed from
7:35 to 8:15 AM.
Improvements in academic achievement associated with delayed start
times have been somewhat less consistently demonstrated; in the Minneapolis study, grades showed a slight
but not statistically signiﬁcant improvement,50 and standardized test
scores were not increased overall
compared with those before the start
time change.46,56 However, several recent
studies have documented improvements in academic performance associated with later start times. A study of
students in Chicago public high schools
demonstrated that absences were
much more common and student grades
and test score performance were notably lower for ﬁrst-period classes
compared with afternoon classes and
that performance on end-of-year
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subject-speciﬁc standardized tests (ie,
math, English) correlated with whether
the student was scheduled for that
subject during ﬁrst period.56 Similarly,
ﬁrst-year Air Force Academy students
assigned to start classes after 8:00 AM
(compared with before 8:00 AM) performed better in their ﬁrst-period
course and, in addition, had a 0.15
SD increase in performance across all
of their courses.44 In a study focusing
on middle school students,45 a 1-hour
later shift in school start times was
associated with an increase in reading test scores by 0.03 to 0.10 SD and
in math test scores by 0.06 to 0.09 SD.
The author concluded that an increase
in start times by 1 hour would result
in a 3 percentile point gain in both
math and reading test scores for the
average student. Furthermore, students performing in the lower end of
the test score distribution seemed to
beneﬁt most, with gains roughly twice
those in above-average students, and
the effects persisted into high school.
In a more recent middle school study
by the same research group, the
results suggested that moving school
start later by 1 hour can have an
impact on standardized test scores
comparable to decreasing the class
size by one-third. Finally, in a recent 3state study, 5 of the 6 high schools in
which grade point average was
assessed showed a signiﬁcant pre–
post increase in grade point average
in core subjects of math, English,
science, and social studies.54
Finally, there may be additional healthrelated and other beneﬁts associated
with delays in start time. For example,
students in the independent school
study cited previously53 reported signiﬁcantly more satisfaction with their
sleep. In addition, class attendance improved, as did health-related variables,
including fewer visits to the campus
health center for fatigue-related complaints.53 Although not speciﬁcally

assessed as an outcome in previous
research, later start times might increase the likelihood that students will
eat breakfast before school and thus
further enhance their readiness to
learn.57 Finally, improvements in teacher
satisfaction linked to increased sleep
offers yet another potential mechanism
for classroom enrichment.
Several other outcome measures examined in these studies also deserve
emphasis. In the study by Owens et al,53
there were signiﬁcantly fewer students
self-reporting symptoms of depressed
mood as well as improved motivation
after the start time delay. In a more
recent study, also conducted in an independent school setting, a 25-minute
delay in start time was associated not
only with increased sleep duration and
decreased daytime sleepiness but also
with less self-reported depressed mood.58
Although more research is needed,
given the mounting evidence supporting a bidirectional link between
sleep patterns and problems and
mood disorders in this population59
(including an increased risk of suicidal ideation57), countermeasures
that could potentially mitigate these
effects have important public health
implications.
Furthermore, adolescents are at particularly high risk of driving while impaired
by sleepiness, and young drivers aged 25
years or younger are involved in more
than one-half of the estimated 100 000
police-reported, fatigue-related trafﬁc
crashes each year. 60 Danner and
Phillips52 examined the relationship
between automobile crash records for
students 17 to 18 years of age and high
school start times. Car crash rates for
the county that delayed school start
times decreased by 16.5% over the 2
years before and after the schoolstart change, whereas those for the
state as a whole increased by 7.8%
across the same time period. In another recent study conducted in

2 adjacent, demographically similar
cities, there were signiﬁcantly increased teen (16- to 18-year-olds) crash
rates over a 2-year period in the city
with earlier high school start times
(2007: 71.2 per 1000 vs 55.6 per 1000;
2008: 65.8 per 1000 vs 46.6 per 1000
[P < .001]), and teen drivers’ morning
crash peaks occurred 1 hour earlier.61
Finally, the recent study by Wahlstrom
et al54 found a crash rate reduction in
16- to 18-year-olds of 65% and 70%,
respectively, in 2 of the 4 high schools
studied; notably, the high school with
the latest start time (Jackson Hole, WY)
had the largest decline in car crashes.
Although considerable empiric support exists for the concepts that early
school start times are detrimental to
adolescents’ health and well-being
and that delaying school start times
results in substantive and sustained
beneﬁts to students, the ongoing debate among school districts in the
United States regarding the widespread institution of later start times
for middle and high schools continues
to spark controversy. Moreover, the
logistical considerations in implementing delayed school start times in
middle and high schools are far from
trivial. Wolfson and Carskadon62 surveyed 345 public high school personnel
regarding their perspective on high
school start times, factors inﬂuencing
school start times, and decision-making
around school schedules. Most respondents at that time had not changed or
contemplated changing their school
start times. Perceived barriers to
changing school schedules commonly
endorsed included curtailed time for
athletic practices and interference
with scheduling of games, reduced
after-school employment hours for
students, challenges in providing child
care for younger siblings, adjustments in parent and family schedules,
potential safety issues, effects on
sleep duration in younger children if
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elementary school schedules are
“ﬂipped” with those of middle/high
school students, and the need to
make alternative transportation arrangements. However, to date, to our
knowledge, there have been no published studies that have systematically examined the impact of school
start time delay on these parameters, although anecdotal evidence suggests that many of these concerns
are unfounded (www.sleepfoundation.
org). Moreover, communities across
the country have adopted a variety of
creative solutions to address these
problems, including shifting to public
transportation for older students,
enlisting community volunteers to provide supervision at bus stops, adjusting class schedules to minimize
late dismissal times, scheduling free
periods/study halls at the end of the
school day to allow participation in
after-school extracurricular activities,
exempting student athletes from physical
education requirements, and installing
lights for athletic ﬁelds.
In addition, as outlined in a recent
Brookings Institute Report (“Organizing
Schools to Improve Student Achievement: Start Times, Grade Conﬁgurations, and Teacher Assignments”),63
economists have suggested that delaying
school start times would have a substantial beneﬁt-to-cost ratio (9:1). This
ﬁnding is based on a conservative
estimate of both costs per student
($0–$1950, largely related to transportation) and the increase in projected future earnings per student in
present value because of test score
gains related to moving start times 1
hour later (approximately $17 500).
Finally, because the appropriation of
federal dollars for schools is partially
dependent on student attendance
data, reducing tardiness and absenteeism levels could result in increased
funding and further offset costs related to moving start times later.
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CONCLUSIONS
Taken together, these studies support
the presence of signiﬁcant improvements in benchmarks of health and
academic success in a variety of settings in association with later school
start times, including in urban school
districts with a large percentage of
low-income and minority students,
suburban public schools, and collegepreparatory independent schools. It is
clear that additional research is needed
to further document the effects of
changes in school start times over
time, to examine speciﬁc factors that
increase or decrease the likelihood of
positive outcomes, and to assess the
effect on families, the community, other
stakeholders, and the educational system in general. However, it may be
strongly argued that both the urgency
and the magnitude of the problem of
sleep loss in adolescents and the
availability of an intervention that has
the potential to have broad and immediate effects are highly compelling.
It should also be emphasized that
delaying school start times alone is
less likely to have a signiﬁcant effect
without concomitant attention to other
contributing and potentially remediable factors, such as excessive demands on students’ time because of
homework, extracurricular activities,
after-school employment, social networking, and electronic media use. One
of the biggest challenges school districts face is the need to inform community stakeholders (eg, parents,
teachers and administrators, coaches,
students, bus drivers, businesses that
employ students, law enforcement
ofﬁcials) about the scientiﬁc rationale
underpinning the merits of delaying
school start times; the threats to
health, safety, and academic success
posed by insufﬁcient sleep; and the
potential beneﬁts for adolescents of
school start time delay. Thus, education
and community engagement are equally

key components in increasing the likelihood of success.
The American Academy of Pediatrics
recognizes insufﬁcient sleep in adolescents as a public health issue,
endorses the scientiﬁc rationale for
later school start times, and acknowledges the potential beneﬁts to students
with regard to physical and mental
health, safety, and academic achievement. The American Academy of Pediatrics lends its strong support to
school districts contemplating delaying
school start times as a means of optimizing sleep and alertness in the
learning environment and encourages
all school administrators and other
stakeholders in communities around
the country to review the scientiﬁc
evidence regarding school start times,
to initiate discussions on this issue, and
to systematically evaluate the communitywide impact of these changes (eg, on
academic performance, school budget,
trafﬁc patterns, teacher retention).

RECOMMENDATIONS
1. Pediatricians should educate adolescents and parents regarding
the optimal sleep amount teenagers
need to match physiologic sleep
needs (8.5–9.5 hours). Although
napping, extending sleep on weekends, and caffeine consumption can
temporarily counteract sleepiness,
these measures do not restore optimal alertness and are not a substitute for regular sufﬁcient sleep.
2. Health care professionals, especially
those working in school-based clinics
or acting in an advisory capacity to
schools, should be aware of adolescent sleep needs. They should educate parents, teenagers, educators,
athletic coaches, and other stakeholders about the biological and environmental factors, including early school
start times, that contribute to widespread chronic sleep deprivation in
America’s youth.
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3. Educational interventions for parents and adolescents as well as
the general public should be developed and disseminated by the American Academy of Pediatrics and
other child and sleep health advocacy groups. Content should include
the potential risks of chronic sleep
loss in adolescents, including depressed mood, deﬁcits in learning,
attention and memory problems,
poor impulse control, academic performance deﬁcits, an increased risk
of fall-asleep motor vehicle crashes,
and an elevated risk of obesity, hypertension, and long-term cardiovascular morbidity. Information should
also be included about the potential
utility of systemic countermeasures,
including delaying school start
times, in mitigating these effects. Finally, educational efforts should also
emphasize the importance of behavior change on the individual level
and the personal responsibility that
families and students themselves
have in modifying their sleep habits.
4. Pediatricians and other pediatric
health care providers (eg, school
physicians, school nurses) should provide scientiﬁc information, evidencebased rationales, guidance, and
support to educate school administrators, parent-teacher associations, and school boards about the
beneﬁts of instituting a delay in
start times as a potentially highly
cost-effective countermeasure to adolescent sleep deprivation and sleepiness. In most districts, middle and
high schools should aim for a starting time of no earlier than 8:30 AM.
However, individual school districts
also need to take average commuting times and other exigencies into

account in setting a start time that
allows for adequate sleep opportunity for students. Additional information regarding opportunities,
challenges, and potential solutions
involved in changing school start
times may be found at: http://www.
sleepfoundation.org/article/sleeptopics/school-start-time-and-sleep;
http://schoolstarttime.org.
5. Pediatricians should routinely provide education and support to
adolescents and families regarding the signiﬁcance of sleep and
healthy sleep habits as an important component of anticipatory
guidance and well-child care. In
particular, pediatricians should
endorse parental involvement in
setting bedtimes and in supervising sleep practices, such as social
networking and electronic media
use in the bedroom; for example,
pediatricians could recommend
to parents that they establish
a “home media use plan” and enforce a “media curfew.” Adolescents should be regularly queried
regarding sleep patterns and duration and counseled about the risks
of excessive caffeine consumption,
misuse of stimulant medications
as a countermeasure to sleepiness, and the dangers of drowsy
driving.
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Are other schools changing their start times to address
adolescent sleep issues?
Many school districts around the country are moving secondary
school start times later to allow their adolescent students to get more
sleep. In some districts the change is also seen as a way to eliminate
transportation costs. In districts where the benefits have been clearly
articulated, the scheduling concerns of parents and coaches haven’t
been seen as overwhelming. However, in districts that have considered
the change but decided to keep start times the same, transportation
costs and the perceived inconveniences to family and extra-curricular
activities were more powerful than the perceived benefits of more sleep
for students.

Timeline of decisions
In 1996 and 1998, Edina 1 and then the Minneapolis, Minnesota
school district adopted later high school start times in line with “research
from the state medical association about sleep deprivation and sleeping
patterns.” 2 Edina High School moved from 7:25 to 8:30 am. The
Minneapolis district adjusted start times at all levels: Elementary staggered
start times between 7:40 and 9:40; Middle School start times of 9:40 and
High School start times moved from 7:25 to 8:30 am.
The research of Kyla Wahlstrom at the University of Minnesota found
that ninth-grade attendance improved, and that students were exhibiting
fewer behavioral problems and signs of depression after they were able to
sleep later. The change did not cost the Edina school district any money. 3
In the Fall of 2000, DeKalb, Georgia launched a pilot program,
moving Cedar Grove High School’s start time to 8:55, while the Elementary
School moved back to 7:30 and the Middle School to 8:10 am. DeKalb
was responding to sleep research, but also to avoid transportation
problems associated with having an entire school system begin school at
the same time. 4 Concerns among parents have been children waiting for
the bus in the dark, and a need to adjust childcare and extracurricular
activities. 5
In the Fall of 2000, Wheeler High School, in Valpraiso, Indiana
changed its start times from 7:30 to 8:00 am. “The change was initially
Please see “Edina High School Start Time Decision Process” for more information on how
this decision was made.
2 http://www.districtadministration.com/page.cfm?p=83
3 Chambers. Detroit News 2001
4 As of 2005-2006 start times has changed slightly. Please see the DeKalb County Schools
website (http://www.dekalb.k12.ga.us/~transportation/3tier.htm).
5 Ghezzi. Atlanta Journal-Constitution 2001.
1
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controversial…. While school officials can’t prove achievement has
increased, they do know attendance has improved.” 6
In December of 2000, the School Board in Arlington, Virginia moved
the high school start time from 7:30 to 8:15 am. This required adjusting
elementary and middle school start times. 7
Public schools in the Albuquerque and Manzano, New Mexico
School Districts decided in April of 2001 not to change start times.
Principals at both the elementary and secondary level found merit in the
idea of moving elementary start times earlier, and high school start times
later to improve instruction and student learning, but the current
transportation system meant that all schools would need to make the
change for it to work. 8
In March 2003, after approximately one year of discussing and
debating the merits of changing high school start times, The School Start
Time Task Force in Norfolk, Virginia recommended that school start times
remain the same. They concluded that there was little public support and
that the changes envisioned could cost the district “millions of dollars in
extra transportation costs.” They also cite research likening a change to a
later start time to “such traumatic shifts as closing a school or changing
the attendance zones of a school.” The Task Force suggests that parents
be firm, and help shift children’s biological clock by lightening the room
while children dress in the morning. 9
In the Fall of 2003, Seattle area schools adjusted start times to give
students more sleep time. Nathan Hale High School moved its start times
from 7:45 to 8:45 am. The Bainbridge Island School District has a new high
school start time of 8:45 am; the Mercer Island High School changed its
start time from 7:20 to 8:00 am; and the Center School and Summit High
Schools both begin at 9:00 am. Other area schools have not made the
change due to transportation and after-school activity issues.
Nathan Hale High School is considering ideas such as buying Metro
bus passes for students, and using the last period of the day as a prep
period for athletes to address some complications that have arisen. 10
In January 2004, after approximately nine months studying school
start times and the sleep needs of adolescents, the Shrewsbury
(Massachusetts) School Committee recommended a start time of 8:00 am
for Shrewsbury High School and start times no later than 9:00 am for
elementary and middle schools. It was noted that Lynnfield High School

Carlson. Post-Tribune 2003.
DeVise. Washington Post 2005.
8 Chavez. Albuquerque Public Schools News Release 2001.
9 School Start Time Task Force report to the Board. March 2003.
10 Everett-Haynes. Seattle Post-Intelligencer March 2003.
6
7
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and Hingham High School had both recently switched to an 8:00 am start
time and had reported positive results. 11
In February 2004 Northville Public Schools, in Detroit Michigan
decided not to change starting times despite the research that prompted
its consideration. It was determined that the district would need to
purchase new busses to accommodate a time change and this was not
feasible given state budget cuts. 12
The McKinney (Texas) Independent School District adjusted its
school start times for the 2004-2005 school year, primarily to save
transportation expenditures. It adopted a “Three Tier Bell Schedule,” with
Elementary School starting at 8:30 am, Middle School starting at 7:45, and
High School starting at 9:00 am. It was explained that High School was
starting later than the Middle School because “virtually all adolescents are
in the developmental stage requiring additional sleep.” 13
This year, several districts in the Washington, D.C. area decided not
to make changes. In Fairfax County, Virginia it was decided that
changing high the school start time (now 7:20) was not economical due
to the new busses required, and there was no way to make the change
without affecting the elementary and middle schools. In Montgomery
County, Maryland the school board could not reach a consensus on
changing start times. They were open to individual high schools in the
district experimenting with their own start times, but none took the
opportunity. 14
The Anne Arundel (Maryland) School Board has considered three
options, delaying start times by 15 minutes, by 45 minutes, or placing high
school at the end of the bus schedule with a 9:30-4:10 schedule. There
has been no consensus or decision made. 15
Topsham (Maine) Administrative District 75 is moving its middle and
high school start times from 7:20 and 7:30 to 8:00 am. The middle and high
schools are close to each other and will be able to share busses. 16
In August 2005 the Holyoke (Massachusetts) School Board voted
unanimously to move back high school and middle school start times from
7:15 to 8:15 am. School officials hope the move will improve tardiness and
allow students to get the sleep they need. 17
The Milwaukee (Wisconsin) School Board voted to overhaul school
starting times for the 2005-2006 school year. The decision was made
primarily to create a more efficient bus system and save an estimated
Shrewsbury School Time Start Committee 2004.
Feighan. Detroit News 2004.
13 http://www.mckinneyisd.net/school_times.htm
14 Covino. http://www.districtadministration.com/page.cfmp=83
15 deVise
16 Covino
17 Atkins. Boston Herald 2005.
11
12
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$2.7 million a year. However, accommodating adolescent sleep needs
was also seen as a positive outcome of the change. High schools start
times will move from 7:30 to 8:35 am. Elementary schools will start at
7:45. 18
Issaquah (Washington) secondary schools will revert to a 7:40 am
start time in 2005. Secondary school start times had been moved to 7:25
am in 2003 to save money. It is estimated that this time change will cost
the district $240,000, but the Bell Times Study Committee felt the move was
necessary to give students 15 minutes more sleep. A later start time,
though preferable, is seen as too expensive. 19

18
19

Borsuk. Journal-Sentinel 2005.
Solomon. Seattle Times 2005.
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a b s t r a c t
Objectives: The ﬁrst purpose of this study was to investigate changes in high school graduation rates with a
delayed school start time of later than 8:30 AM. The second aim of the study was to analyze the association
between a delayed high school start time later than 8:30 AM and attendance rates.
Design: In the current study, a pre-post design using a repeated-measures analysis of variance was used to
examine changes in attendance and graduation rates 2 years after a delayed start was implemented.
Setting: Public high schools from 8 school districts (n = 29 high schools) located throughout 7 different
states. Schools were identiﬁed using previous research from the Children's National Medical Center's
Division of Sleep Medicine Research Team.
Participants and measurements: A total membership of more than 30,000 high school students enrolled in
the 29 schools identiﬁed by the Children's National Medical Center's Research Team. A pre-post design
was used for a within-subject design, controlling for any school-to-school difference in the calculation of
the response variable. This is the recommended technique for a study that may include data with potential
measurement error.
Results: Findings from this study linked a start time of later than 8:30 AM to improved attendance rates and
graduation rates.
Conclusions: Attendance rates and graduation rates signiﬁcantly improved in schools with delayed start
times of 8:30 AM or later. School ofﬁcials need to take special notice that this investigation also raises
questions about whether later start times are a mechanism for closing the achievement gap due to
improved graduation rates.
© 2017 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.

Introduction
Sleep experts agree that school start times are not in synchronization with adolescent sleep cycles, affecting learning and overall wellbeing of students.1,2 Proven scientiﬁcally, the drive to fall asleep and
alert from sleep shifts during adolescence.3,4,5 Previous studies suggest that adolescents need 9 hours or more a night to function at
peak performance, 4,6,7 making 8:30 AM or later an ideal start time
for adolescent sleep/wake cycles. 8–12 School start times inﬂuence
wake times but other factors impact bedtimes. Two national convenience samples were studied to compare changes in bedtime and
wake time from 1981 and 2003-2006 among adolescent students
15 to 17 years old. Findings from this comparative study indicated
that over the span of time, socioeconomic factors and daytime
⁎ Corresponding author at: Central Connecticut State University, 1615 Stanley St,
New Britain, CT 06050. Tel.: +1 860 805 9480.
E-mail address: pamelamckeever@sbcglobal.net (P.M. McKeever).

activities predicted weekday bedtime and school start time predicted
weekday wake time.13 If irregular pubertal sleep patterns result in a
decreased sleep drive before 11:00 PM because the adolescent body
begins to produce melatonin at 11:00 PM and stops at about
8:00 AM,10,14 then only a small window of time exists to obtain optimum sleep. Using basic math calculations, it is evident that the
amount of sleep recommended is difﬁcult if not impossible to obtain
based on the majority of existing bell schedules. To date, a concern
lingers that a failure to shift start times may lead to chronic sleep deprivation in high school students. A disconnect occurs because the only
way to overcome sleep deprivation is to increase nightly sleep time to
satisfy biological sleep needs, a solution that is not an option for most
adolescents given the existing bell times.15
To draw more attention to the commonly accepted practice of setting early bell schedules, on August 6, 2015, the Centers for Disease
Control and Prevention released information outlining the school
start times of 40,000 middle and high schools. 16 The report indicated
that fewer than 20% of middle and high schools start at 8:30 AM or

http://dx.doi.org/10.1016/j.sleh.2017.01.002
2352-7218/© 2017 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.
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later.16 More speciﬁcally, 42 states reported that 75% to 100% of public schools start before 8:30 AM 16 Survey ﬁndings raise awareness
about the reluctance by school ofﬁcials to adjust bell schedules to
match adolescent sleep patterns. 17 Furthermore, decisions to condone existing start times persist despite politician and physician attempts to urge local district and state leaders to consider scientiﬁc
evidence before setting bell times. 18–20 Stated clearly in a 2005
study published in Pediatrics,5 physicians concluded boldly that decision makers set students up for failure by endorsing traditional school
schedules. The plea to delay start times is not only expressed by physicians but also by politicians that have called for federal oversight to
enact public policies that align to the sleep/wake cycle. 19 Reasons to
dismiss schedule changes vary; however, one argument against the
implementation for later school start times is due to a belief by
stakeholders that delayed adolescent sleep onset is a behavioral
choice, inﬂuenced by factors such as socializing with peers and accommodating late job schedules. 21 This stance seems counterintuitive given that evidence suggests that biological processes of the
sleep/wake cycle, and not merely teen preferences, are responsible
for the delay in drive for sleep.4,5
Consequences of inadequate sleep
An important research ﬁnding to consider is that insufﬁcient sleep
has been associated with an increase in suicidal attempts, suicidal
ideation, substance abuse, and depression in adolescents.22 Studies
showed that inadequate and fragmented sleep impacts student
well-being. Winsler and colleagues 22 surveyed adolescents (n =
27,939) and conclude that a shortened duration of sleep by 1 hour increased feelings of hopelessness, doom, suicidal ideations, attempted
suicides, and substance abuse. Furthermore, insomnia and major depression were 2 symptoms related to sleep quality and quantity in a
2013 study.23 The study revealed teens that attempted suicide were
found to have higher rates of insomnia and sleep disturbance. 24 Experts stress that the relationship between sleep disturbance and completed suicide is important to recognize and further suggest that this
could be used as an indicator to initiate intervention and prevention
efforts in teens at risk for suicide.24
Other high-risk behaviors associated with inadequate sleep have
been investigated. Increased rates of automobile accidents were related to earlier start times. 25 Speciﬁcally, a study in Virginia found
that students that started school at 8:30 AM or later had fewer car
accidents. 26 Students that attended early classes were more likely
to participate in criminal activity and had a higher incidence of engagement in risk-taking behaviors such as drug or alcohol abuse. 27
Furthermore, inadequate sleep in teens has been linked to more
problems with regulation of emotions and higher rates of mood
disorders. 28,29 O′Brien and Mindell 29 conclude from self-reports
(Sleep Habits Survey and Youth Behavior Survey) distributed to 388
adolescent participants (14-19 years) that students that slept fewer
hours reported greater alcohol use than students that slept longer
on school nights. Teens that do not obtain an adequate amount of
sleep are also more likely to smoke cigarettes, engage in sexual activity, and use marijuana.27,30
Beneﬁts of sufﬁcient sleep
Evidence suggests that a delay in school start time promotes improvement in attendance and tardiness during ﬁrst-period
classes.12,31 In Wahlstrom's11 study, 18,000 Minneapolis high school
students (9th-11th grade) showed an improvement in grades and attendance rates when bell times changed from 7:15 AM to 8:40 AM.12 In
this study, there was a signiﬁcant improvement in attendance rates
for 9th to 11th grade students not continuously enrolled in the
same high school, with speculation offered that continuously

enrolled students already had high attendance rates predelay start
time so changes were not as remarkable. 12 Researchers note in the
1998 School Start Time Study that students attending schools with
later start times were signiﬁcantly less likely to arrive to class late because of oversleeping, compared with peers attending schools with
earlier start times.32 Research that compared the academic outcomes
of 2 different middle schools in New England showed that students at
the earlier starting school were tardy 4 times more frequently. 33
Edwards34 also ﬁnds later start times related to decreased absences.
Recently, in a 3-year study with 9000 students in 8 public high
schools over 3 states, Wahlstrom and colleagues 35 found signiﬁcant
increases in attendance and reduced tardiness with a start time of
8:35 AM or later.
Importance of stakeholder consideration to adjust bell times
The decision to continue to set high school start times earlier than
8:30 AM supports the hypothesis that school ofﬁcials are not using scientiﬁc evidence as the basis for their actions. With all of the current
emphasis on improving K-12 education, the potential of this study
to demonstrate signiﬁcant changes in attendance and graduation
rates of students simply by adjusting school start times is a critical
component of educational reform and of critical importance to educational leaders. Scientiﬁc research has established the link between
adolescent circadian rhythms, sleep debt, and negative impacts on
cognitive function, behavior, attendance, health difﬁculties, and social and emotional health.
Prior research conducted by Wahlstrom11 examined the effects of
school start times in various districts with conclusions linked to improved graduation rates in only 1 school district 3 years after the implementation of a delayed start time of 8:30 AM. Extended research
that examines the impact of delayed start times in other districts
throughout the country will add rigor to the previous ﬁndings. Therefore, the ﬁrst aim of this investigation is to compare predelay (8:30 AM
or earlier) graduation completion rates with postdelay (later than
8:30 AM) graduation rates in the same 8 school districts 2 years
after implementation. The second purpose of this study is to assess
whether attendance rates improve with a delay in school start time
of later than 8:30 AM in the morning.
Participants and methods
This study examines the impact of delayed school start times on
the percentage of high school absences and graduation rates at the
school level. The data for the study are from School Start Time Change:
An In-Depth Examination of School Districts in the United States36 from
the Children's National Medical Center's (CNMC) Division of Sleep
Medicine predelay and postdelay school start times. The CNMC
team collected data from school districts throughout the nation that
successfully implemented delayed start times in high schools. Additional data, graduation rates, and attendance rates are obtained
from state repositories. The current research was conducted using
the data from the state repositories of 29 schools in 7 states and 8
school districts (of 38 districts in the original study) speciﬁcally
collecting attendance and graduation rates at 2 periods (predelay
and postdelay). This design controls for school-to-school differences
and eliminates competing explanations for any observed changes in
the response variables. It is acknowledged that not all schools calculate the response variables using the same methodology. However,
as mentioned, the design of the study, a within-subject design, allows
for any school-to-school difference in the calculation of the response
variable to be controlled for. In addition, the analytical technique
used for this study, a general linear model (analysis of variance, or
ANOVA), reduces measurement error (any school to school variability) to a greater extent than a difference score analysis, and has
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Table 1
List of schools and time changes
Location

Predelay time

Delay start

Increase time in time change (min)

Bedford County public schools, Virginia
Jefferson Forest High School (HS)
Liberty HS
Stauton River HS
Brevard PS, FL
Astronaut HS.
Coca Beach Jr/Sr HS
Coca HS
Eau Gallie HS
Melbourne HS
Merritt Island HS
Rockledge HS
Satellite HS
Titusville HS
Ithaca City SD, NY
Ithaca Senior HS
Moore County, NC
North Moore HS
Pinecrest HS
Union Pine
North Clackamas SD, OR
Clackamas HS
Pulaski County Special, SD, Arkansas
Jacksonville HS
Joe T. Robinson HS
Maumelle HS
North Pulaski HS
Sylvan Hill HS
Wilbur D. Mills
Santa Rosa SD, FL
Gulf Breeze
Milton HS
Navarre HS.
Pace HS.
South Washington, MN
Park HS
Woodbury HS

Before 2013 8:30-3:00

After 2013: 8:55-3:35

25

Before 2000: 7:30-2:15

After 2000: 8:45-3:30

75

Before 2006: 8:00-2:37

After 2006: 8:55-3:32

55

Before 2012: 8:00-3:00

After 2012: 9:00-4:00

60

Before 1999: 7:30-2:20

After 1999: 8:45-3:20

75

Before 2012: 7:30-2:40

After 2012: 8:35-3:45

65

Before 2006: 8:00-2:45

After 2006: 9:15-3:15

75

Before 2009: 7:35-2:05

After 2009: 8:35-3:05

60

increased power to conduct this analysis. This is the recommended
technique for a study that may include data with potential measurement error.37
For this study, results are intended to be generalized to all high
schools in the United States. However, the source for this study is limited to a convenience sample of districts participating in the CNMC
Division of Sleep Medicine. Hence, schools and school districts are
not a random sample of all high schools and this may limit the generalizability of the results. The participating 8 school districts of the 38
districts in the original CNMC study (n = 29 high schools) are located
in 7 different states. To ensure a comprehensive treatment effect, only
districts with post–start delay of more than 2 years are included. The
pre-post design ensures that each school serves as its own control,
minimizing effects due to school-to-school variability.
A census of the participating schools comes from the CNMC's Division of Sleep Medicine study. 36 The participating districts and the
complete list of participating schools within each district along with
the date of the time changes and increase in number of minutes
from predelay to postdelay are included in Table 1. There is some variability in original start times (with a mean increase in minutes from
pre– to post–time change of 74 minutes), but all meet the category of
pre–start times of 8:30 AM or earlier and post–start times later than
8:30 AM 2 years after the time change.33
Variables
Attendance rates and graduation rates are measured under 2 conditions (predelay time and postdelay time). School attendance is reported as percentages and could range from 0 to 100. School start

times are coded as a bivariate categorical variable coded as a 0
(early start times) and 1 (later start times). School graduation completion percentages are measured by graduation rates collected
from school districts ranging from 0 to 100.
Table 2 includes the descriptive statistics for each variable. The average graduation completion rate is 79% predelay and 88% postdelay.
Completion rates range predelay from 51% to 94% and postdelay from
68% to 97%. Attendance averages 90% predelay and 94% postdelay,
but is less variable than graduation rates with a range of 68% to 99%
predelay and 86% to 99% postdelay.
Data analysis
Data were entered in SPSS version 22 and all transformations,
data cleaning, descriptive, and inferential statistics were conducted
in this software package. Descriptive statistics summarized each variable to identify any potentially erroneous entries or any
nonnormality in the continuous variables. Statistically signiﬁcant

Table 2
Dependent variables and descriptive statistics
Dependent variables

Descriptive statistics
Mean

Minimum

Maximum

School attendance (predelay)
School attendance (postdelay)

90%
94%

68%
86%

99%
99%

SD
6%
2%

School graduation (predelay)
School graduation (postdelay)

79%
88%

51%
68%

94%
97%

13%
9%
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delay of later than 8:30 AM was implemented. The equation for the
model is:
Graduation rate ¼ year þ error:

Fig. 1. Boxplot of predelay and postdelay graduation rates.

relationships were determined based on an α level of .025 or less to
protect against the inﬂation of type I error.
Analysis of variance assumptions (independence, normal distribution, and equality of variance) for both graduation rates and attendance were not met for the original variables. To remediate this, each
response variable was reverse coded (subtracted by 1), and the log of
this variable was calculated. The results for all inferential procedures
refer to these reverse coded logs, with no evidence of violating
ANOVA assumptions.
Research Question 1
What are pre– to post–start time delay differences in graduation
rates in the same schools 1 year before implementation of delayed start
vs 2 years after the implementation of delayed start times?
Descriptive statistics
As mentioned, average overall graduation rate (before transformation) was 83% across both the premeasures and postmeasures.
Schools ranged from a minimum of 51% to a maximum of 97%. The
standard deviation of 11% indicates that differences greater than
36% were considered extreme.
The next step in the descriptive statistics is a bivariate presentation of graduation rates by time. Table 2 includes the means, median,
and standard deviations for predelay and postdelay graduation rates.
The mean at the predelay, earlier start times, is 79%, and the mean at
the postdelay is 88%. The upward trend in the rates suggests that
graduation rates may be improving with changes in school start
times. For both periods, the median is slightly higher than the
mean, indicating that both periods may also be left skewed, similar
to the aggregate data.
The boxplot in Fig. 1 provides a graphical illustration of the graduation rates at both bell times. In this ﬁgure, the median for postdelay
time appears higher than for the predelay.
Inferential statistics
Repeated-measures ANOVA. The ﬁnal model for research question
number 1 is a repeated ANOVA, calculated to assess whether there
is a signiﬁcant difference in graduation rates after a school start

The null hypothesis for the model is that no difference exists in
graduation rates between predelay and postdelay years (Η0: μ1 =
μ2). The alternative hypothesis is that there is a signiﬁcant difference
between predelay and postdelay years (Η0: μ1 ≠ μ2).
Given that the assumptions are met, the model for determining if
signiﬁcant differences exist between predelay and postdelay graduation rates can be interpreted. Table 3 includes the result of the repeated-measure ANOVA. This table indicates that the F statistic of 32.465
with df of 28 is statistically signiﬁcant, allowing rejection of the null
hypothesis that there is no difference between the times (P b .01),
well below the signiﬁcance level for this study of .025. Hence signiﬁcant increases occurred in graduation rates comparing predelay and
postdelay times. These results mirror those in the bivariate descriptive statistics. In Fig. 1, the boxplot illustrates this trend, with the median for the postgraduation rates appearing to be greater than the
median for pregraduation.
The conclusion of the analysis suggests that there is a signiﬁcant
difference in graduation rates when school start times are delayed.
These results are made with conﬁdence because the model using
transformed data meets the assumptions of normal distribution and
equal variance.
Research Question 2.
What are pre– to post–start time delay differences in the same
schools 1 year before implementation of delayed start vs 2 years after
the implementation of delayed start times in attendance rates?
Descriptive statistics
Table 2 includes the means, median, and standard deviations for
predelay and postdelay attendance rates. The mean at the predelay,
earlier start times, is 90%, and the mean at the postdelay is 94%. The
upward trend in the rates suggests attendance rates may be improving with changes in school start times. For both periods, the median is
slightly higher than the mean, indicating that both periods may also
be left skewed, similar to the aggregate data.
The boxplot in Fig. 2 compares attendance rate predelay (0) and
postdelay (1) time change and shows an average increase in attendance rates from 90% to 94%. There is at least one school in the
predelay time that appears to have extremely low attendance, and
one school that has extremely low attendance in the postdelay time
as evidenced by the asterisks in Fig. 2.
Inferential statistics
The model for research question number 2 is a repeated ANOVA,
calculated to assess whether there is a signiﬁcant difference in attendance rates after a school start delay of later than 8:30 AM was implemented. The equation for the model is:
Attendance rate ¼ year þ error
Again, the null hypothesis is that there are no differences between
preyear and postyear ( H0: μ1 = μ2) and the alternate hypothesis is
that there are signiﬁcant differences between predelay and postdelay
attendance rates (H0: μ1 ≠ μ2).
The ANOVA model for attendance rate is signiﬁcant between the
predelay year and postdelay year at the .025 level with an F statistic
of 12.88 and a df of 25.86 (Table 4). This means that delayed start
time is an important and signiﬁcant predictor for improved attendance rates.
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Table 3
Graduation rate ﬁxed effects
Test of ﬁxed effects
Dependent variable: graduation rates
Source

Numerator df

Denominator df

F

Sig.

Intercept
Year

1
1

28.00
28.00

326.06
32.47

.000
.000

The conclusion of the analysis suggests that there is a signiﬁcant
difference in attendance rates when school start times are delayed.
The transformed data meet the assumptions of normal distribution
and equal variance. Independence is still violated by the design of
the model; however, running repeated measures remediates this
assumption.

Results
To study the signiﬁcance of delayed school start times on high
school attendance and graduation rates, the following research questions guided this study: (a) Are there signiﬁcant differences in graduation rates when comparing traditional to delayed school start
times? (b) Are there signiﬁcant differences in attendance rates
when comparing traditional to delayed school start times? This
study hypothesized that when schools change the start time from
8:30 AM or earlier to later than 8:30 AM, graduation rates and attendance rates would increase. The ﬁrst research question investigated
the potential beneﬁts of delayed school start times of later than
8:30 AM for high school graduation rates. Twenty-nine schools were
included in the sample. Two of the school districts were located in
the state of Florida, totaling 18 schools. The remaining 11 schools
were found in school districts located in the states of Virginia, New
York, North Carolina, Oregon, Arkansas, and Minnesota.
Research Question 1: What are pre– to post–start time delay
differences in graduation rates in the same schools one year before
implementation of delayed start vs 2 years after the implementation of
delayed start times?
The 1-way repeated-measures ANOVA (predelay and postdelay
times) indicates a signiﬁcant difference between the transformed
graduation rates before and after delaying school start time of later
than 8:30 AM. This study extends Wahlstrom's11 study to empirically
examine graduation rates before and after implementation of a delayed school start time.

Research Question 2: What are pre– to post–start time delay
differences in the same schools 1 year before implementation of delayed
start vs 2 years after the implementation of delayed start times in
attendance rates as a measure of social–emotional well-being?
A 1-way repeated ANOVA comparing pre– and post–time change
in attendance rates increased with delays in start times. The signiﬁcant results of this study are consistent with existing studies. 31,36
Wahlstrom et al. 35 used a longitudinal study, and the current pre–
and post–2-year replication adds further support to their ﬁndings.
The ﬁndings supported the hypothesis of the current study that students that started school later than 8:30 AM would have better attendance rates.
Discussion
The results of this study lend empirical evidence and add rigor to
the argument that a shift to later school start times for high school
students results in more favorable outcomes, such as attendance
rates and graduation rates. This study draws from the work by
Wahlstrom, 11 who found improvement in attendance and graduation rates (one district) limited to only one state.
Although this study does not speciﬁcally measure the amount of
sleep, the results are consistent with prior research linking later
school start times to more sleep. 11,35 The connection between later
school start times and more sleep is important, but the results of signiﬁcant improvements in graduation rates allow practitioners to see
the positive and socially important outcome of such a policy shift, increased graduation. Linking changes in school start times to graduation rates connects outcomes to policy.
Finally, although this study does not examine social–emotional
outcomes linked to the amount of sleep obtained, the results do support the improvement in attendance with later start times. Given the
empirical evidence to support psychosocial outcomes and attendance
already established in the literature,24 the reasoning that later school
start times allow for more sleep, which reduces negative social–
emotional outcomes, promoting improved attendance is possible.
Again, these connections are beyond the scope of this study, but certainly, this is a promising opportunity for further research.
Implications for future research and practical application
The current study provides statistical evidence that both graduation rates and attendance rates signiﬁcantly improved after the implementation of a delayed school start time. The study adds to the
existing literature and addresses the beneﬁts of later high school

Table 4
ANOVA-transformed attendance

Fig. 2. Boxplot of attendance by time.

Source

Numerator df

Denominator df

F

Sig.

Intercept
Year

1
1

28.94
25.86

943.71
12.88

.000
.001

Dependent variable: transformed attendance. Abbreviation: ANOVA, analysis of
variance.

Please cite this article as: McKeever PM, Clark L, Delayed high school start times later than 8:30 AM and impact on graduation rates and
attendance rates..., Sleep Health (2017), http://dx.doi.org/10.1016/j.sleh.2017.01.002

6

P.M. McKeever, L. Clark / Sleep Health xxx (2017) xxx–xxx

start times,9,35,10,12 contributing to improved graduation and attendance rates. Basic sleep needs are met so students attend school
more frequently and graduate. With additional evidence such as
this study, the policy changes so widely sought13 can further justiﬁcations for inﬂuencing educational leaders to make change.
Implications for students
Results of the current study could impact adolescent students.
This study supports a relationship between adolescent sleep and
increased attendance and graduation rates. Understanding the relationship between adequate amounts of sleep and daytime functioning is important. The present study provides evidence that with a
delay in start times, students reap the beneﬁt of a school schedule
that is in synchronization with their internal biological clock.
Implications for other stakeholders
The results of this study have implications for policy makers at the
federal, state, and local levels looking to improve the graduation rates
for high school students. The promise of increased student success
and graduation completion is already driving some ofﬁcials to implement later school start times in high schools.4 Evidence contained in
this study add rigor and will provide further justiﬁcation for other ofﬁcials to consider these changes. An adjustment to later high school
start times can be unattainable without the support of key ofﬁcials,
and the continuing investigation of the beneﬁts of delayed start
times could encourage new support for policy change.
Stakeholders who understand adolescent sleep should continue
to advocate for this reform. Through her actions in Congress since
1999, Representative Zoe Lofgren of California has prioritized the
high school student and has advocated for bell times that match adolescent sleep/wake cycles. Evidence from this study suggests that the
beneﬁts of improved graduation completion rates make it an even
more powerful argument. Physicians, especially those who treat adolescents, have campaigned since 1994 to allow teenagers to start
school later. It would be hard to imagine that their argument has
weakened given the evidence from this study that delayed school
start times of later than 8:30 AM suggest improved attendance and
graduation rates.
Conclusion
The overall ﬁndings from this study are consistent with, and
extend the evidence in the literature. Improved attendance rates
increase the likelihood of graduation completion. Every student
should have an equal opportunity to graduate from school. If a delayed start time of later than 8:30 AM promotes improved student
access to attending, learning, and graduating, then all of society
beneﬁts because increased graduation completion impacts quality
of life.
Improving graduation completion is a clear educational beneﬁt.
Less obvious are the reasons why a delayed school start enables students to attend school, an effect beyond the scope of this study. Given
the many impacts of improved attendance and graduation rates, educators and ofﬁcials responsible for setting school start times should
be obliged to consider a shift to later bell times if it improves adolescent well-being and daytime performance. Gaining an understanding
about the underlying biological underpinnings of adolescent sleep
needs is the ﬁrst step to making change. The brain and the nervous
system require optimal sleep to function, and adolescents have a
unique set of sleep needs that should be considered before school
start times are determined. The decision to start high school later requires a shift in mindset. With support of empirical investigations
such as this study, educators are in a pivotal position to become

change agents and advocates for high school students by teaching
all stakeholders about adolescent sleep. These changes accomplish
what all educators and educational leaders aspire to: student success.
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April 25, 2017
The Honorable Chris Christie
Governor, State of New Jersey
The Honorable Stephen Sweeney
President of the New Jersey Senate
The Honorable Vincent Prieto
Speaker of the New Jersey General Assembly
State of New Jersey
125 West State Street
P.O. Box 001
Trenton, NJ 08625-0001
Dear Sirs:
On behalf of our colleagues who served on the Study Group on Later School Start Times
(Study Group), I am pleased to present you with their final report.
In accordance with P.L. 2015, Chapter 96, the New Jersey Department of Education
(NJDOE) was charged with studying the issues, benefits, and options for instituting a later start time to
the school day in middle schools and high schools. The purpose of the study was to determine the
advisability of conducting a pilot program to test later school start times in selected schools that are
interested in participating. In order to accomplish this goal, a study group of stakeholders was convened.
The Study Group met seven times to discuss the important issues identified in the charge. It reviewed the
scholarly literature, surveyed district and school administrators regarding their preferences for changes to
school start times for middle schools and high schools, and conducted public outreach sessions and
activities to elicit feedback from members of the general public, including students. Finally, the Study
Group members engaged in robust discussions and deliberations regarding the issues, providing the
perspectives of their organizations and the constituents they represent.
In the enclosed final report, the Study Group has summarized the relevant literature and
has presented the findings of its own research and discussions. Further, consistent with the charge, the
Study Group has presented for your consideration recommendations regarding next steps to assist districts
in consideration of later start times.
Sincerely,

Kimberley Harrington
Acting Commissioner
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Executive Summary
Summary of Major Study Group Findings
In response to its charge outlined in P.L. 2015, Chapter 96, a Study Group was organized by the
New Jersey Department of Education (NJDOE) to investigate the issue of later school start times
for middle schools and high schools in the state. Consistent with its charge, the Study Group
examined the current scholarly research and literature regarding adolescent sleep deprivation,
including its causes and contributing factors, negative outcomes, and potential solutions to those
outcomes. In addition, the Study Group surveyed district and school administrators regarding
their perceptions of and experiences with later school start times; conducted outreach efforts in
the form of public hearings and an email campaign to gauge public interest for later school start
times; and engaged in robust discussions and deliberations regarding the issues attendant to
adolescent sleep deprivation and later school start times1. A brief executive summary of the
findings of the Study Group’s efforts follows immediately, and a more detailed discussion of
these findings is presented in the body of this report.
Brief Review of the Scholarly Research and Literature
There is a substantial body of research, including a report published by the American Academy
of Pediatrics (AAP), clearly indicating that adolescents need, but are not getting, sufficient sleep.
The research further suggests that adolescent sleep deprivation is a critical problem, which has
numerous negative academic, health, safety, and well-being outcomes. One factor contributing to
the lack of sleep is the start times for schools. Delaying the start times for schools has been
shown to have significant advantages. However, changing the start times of most middle schools
and high schools is also fraught with obstacles and challenges, primarily regarding transportation
and after-school activities, including athletics and childcare.
District Survey
A survey, completed by 93% of the 428 targeted school district and charter school
administrators, found that approximately 14% had middle schools or high schools with start
times of 8:30 a.m. or later. Of the remaining districts with start times earlier than 8:30 a.m.,
approximately 91% reported that they were not considering any changes to their schedules -- half
of which had not discussed any change and nearly half of which saw no need to change. Only 21
districts (6%) among the respondents without a later start time reported that they had previously
considered a change in their schools’ start times, but ultimately did not change. Nine schools
with a start time before 8:30 a.m. reported that they were currently considering such a change.
Among respondents who identified issues preventing them from having later school start times,
transportation coordination/cost was the most frequently reported preventive factor, followed
closely by athletic event conflicts. Other preventive factors that were identified included
childcare issues and other parent concerns.
Among respondents to the district survey, the typical middle school and high school start time in
districts without later start times was between 7:30 a.m. and 8:29 a.m. Most district
administrators (78%) reported satisfaction (i.e., current start times were “just right”) with their
1

For the purpose of this report, the term later school start times refers to start times of 8:30 a.m. or later.
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current start times, although some administrators (22%) reported that school start times before
8:30 a.m. were too early. Among districts with later start times for middle schools and/or high
schools, most (75%) reported that they were unable to identify any changes attributable to the
later school start time due to the lengthy amount of time the later school start times had been in
effect. However, among the 14 districts that reported on the impact of the school start time
changes, all but one of the districts considered the changes to be responsible for either much
improved or somewhat improved student academic performance, student attendance, teacher and
parent satisfaction, child care coordination, and transportation.
All respondents were asked whether they thought the NJDOE should establish a pilot program to
test later school start times. Responses were mixed: 36% reported that there should be a pilot
program, 30% reported that there should not be a pilot program, and the remaining 34% were
unsure about a pilot program.
Finally, in response to an open-ended question about what the NJDOE might do to support
districts’ efforts to change school start times, respondents reported that the NJDOE could: (a)
undertake and/or disseminate research about relevant topics associated with school start times
(24%); (b) consider providing funding to support start time changes (10%); (c) help to solicit
community input as a component of the decision-making process regarding start times changes
(5%); (d) enact mandatory legislation requiring changes in school start times (4%); and, if
changes in start times were mandatory, they should be statewide or regional in order to work
(6%). Some respondents (6%) reported that they did not believe that current school start times
constituted a problem, and a small percentage (2%) urged the NJDOE not to change school start
times.
School Survey
Of the 847 middle schools and high schools in the state, only 80 (9%) were identified as having a
start time of 8:30 a.m. or later. The NJDOE conducted a second survey of the principals of those
80 schools, and 52 (65%) responded. The findings from the 52 surveys that were returned are as
follows:
 Nearly all (96%) of responding principals reported start times between 8:30 a.m. and
8:59 a.m. The remaining 4% started between 9:00 a.m. and 9:29 a.m.
 Nine respondents (17%) reported that a change to the current start time had occurred within
the past five years.
 Among those schools with recent changes in the start times (to 8:30 a.m. or later), principals’
opinions were generally split between those who saw some or much improvement and those
for whom the change produced no difference. Among principals who reported that the impact
tended to be positive, the most positive changes were reported in the areas of teacher
satisfaction and student engagement and attentiveness. A substantial majority (78%) of
responding principals reported that their current start times were “just right,” although 20%
reported they were “too late,” and 2% reported “too early.”
 Some disagreement was noted among responding principals regarding a possible NJDOEsponsored pilot program to test later start times in middle schools and high schools in New
Jersey: 44% were in favor of a pilot, 34% were not in favor, and 22% were uncertain.
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Stakeholder Positions
Study Group members submitted statements of the positions of their organizations for
consideration. All of the organizations represented in the Study Group were in favor of an
NJDOE-sponsored pilot program to test the concept of later school start times, except for the
New Jersey State Interscholastic Athletic Association (NJSIAA), which was not in favor of a
pilot program, and the New Jersey Association of School Administrators (NJASA), which
decided to remain neutral on the issue of a pilot, but did support the need for the NJDOE to
promote the importance of sleep among adolescents to avoid the negative effects of chronic sleep
deprivation.
In offering their organizational position statements, the Study Group members acknowledged the
abundance of scholarly literature on the problem of sleep deprivation among adolescents. It
documents the factors that contribute to sleep deprivation, as well as the potential benefits of,
and negative outcomes and obstacles associated with, changing school start times as a way to
counter chronic sleep deprivation. Several stakeholders acknowledged that a pilot program could
be beneficial in educating and informing the public about the issues related to adolescent sleep
deprivation, as well as the impact of later school start times. Several Study Group members
further recommended that the pilot study be predicated upon a local decision to participate.
Finally, the New Jersey Education Association (NJEA) and the New Jersey Association of
School Psychologists (NJASP) offered some valuable recommendations regarding the process
and procedures for implementing a pilot study.
Study Group members were in agreement that the recommended pilot should be designed to
include only districts/schools that are currently implementing later school start times and should
collect information from those districts/schools about how they successfully changed the school
start times and measured the impact of the change. Study Group members also agreed that the
pilot should identify those districts/schools that are willing to serve as mentors to other interested
schools. The members recommended that all of the information should be made available on the
NJDOE website.
Other agencies not represented in the Study Group suggested caution about changing school start
times in light of different factors (e.g., busing/transportation and shared high school programs)
that need to be considered in deliberations about the issue.
Public Hearings
Three public hearings were held to elicit feedback from the public regarding the work of the
Study Group.
Blackwood (May 2, 2016) – No individuals offered public testimony at this site.
Monroe Twp. (May 4, 2016) – Nine individuals offered testimony, including one school
principal, three former or present members of district boards of education, and five parents.
In feedback from the May 4 hearing, all spoke in favor of delaying the start of school for their
middle school or high school children. All were also in favor of having the NJDOE conduct a
pilot study. During their testimonies, the presenters spoke to the issues of the need for children to
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get adequate sleep. They further addressed both the advantages (e.g., more efficient learning, less
student depression, increased driver safety, improved personal relationships) and the obstacles
and challenges to be faced in changing the school start times, including transportation and
athletics.
Jersey City (May 10, 2016) – Only one individual offered public testimony at this site, former
Governor Richard Codey, who spoke in favor of delaying the start times of schools.
Governor Codey, also a current member of the New Jersey Senate and a sponsor of the
legislation authoring the Study Group’s charge, cited recent research by the American Academy
of Pediatrics and the importance of adequate sleep among adolescents. He suggested that, given
what is known about the biological time clocks of elementary-aged children and adolescents,
perhaps the current practice of earlier school start times for middle school and high school
students and later school start times for elementary school students should be reversed. He
further cited the advantages in terms of student learning, health, safety, and well-being of
adequate sleep, as well as the negative outcomes associated with chronic sleep deprivation. He
also pointed out that the current research suggests that changing school start times will not
produce the negative effects predicted by opponents to the plan. Rather, he suggested that
adolescents would retain their present sleep habits and patterns but, with the advent of later
school start times, they would gain the opportunity for at least one additional hour of sleep per
night. Finally, Governor Codey suggested that current school start times may be driven by what
adults, including teachers and parents, perceive as what is best for them. In fact, he posited, the
basic premise of when the school day should start should be driven by what is best for the
children.
Email Analysis
An email campaign was launched to elicit feedback from individuals, including students, who
might have been unable to attend any of the public hearings. It is clear from the findings of the
email content analysis that the 553 respondents were overwhelmingly in favor of later school
start times for middle schools and high schools, as evidenced by the nearly 4:1 response rate –
437 (79%) in favor and 113 (21%) not in favor. The analysis suggests further that the need for
increased sleep among adolescents was the most frequently cited reason for starting schools later.
Clear majorities of respondents (parents, 84%; students, 68%; teachers, 69%; district and
building administrators, 73%; board of education members, 50%; and others, 90%) favored
starting middle schools and high schools later in the day.
Among the most frequently reported reasons that respondents provided for favoring later school
start times, parents (67%), students (76%), and district and building administrators (63%) all
cited the need for increased sleep. Teachers (53%) cited the opportunity for increased learning as
the most frequently reported reason, and board of education members emphasized both the need
for increased sleep (33%) and the opportunity for increased learning (33%).
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Study Group Conclusions and Recommendations
Conclusions
Based on the research, discussions, and deliberations as presented and discussed in the above
summary of major findings, the Study Group has arrived at the following conclusions:
1. The scholarly research, including that by the AAP, is resolute in its identification of chronic
adolescent sleep deprivation as a serious endangerment to adolescents’ health, safety, wellbeing, and academic performance. Moreover, the research strongly supports the many
advantages and benefits of adequate sleep for adolescents.
2. Delaying school start times is fraught with obstacles and challenges, as it will undoubtedly
affect not only middle schools and high schools, but elementary schools, as well. Chief among
these obstacles and challenges are those associated with student transportation; after-school
activities, including athletics, and childcare. The Study Group acknowledges these
impediments to change; however, it also acknowledges that some school districts have chosen
pathways that have enabled them to minimize such impediments.
3. A sustained public campaign about both the importance of adequate sleep for adolescents, as
well as the serious negative outcomes associated with chronic sleep deprivation among
adolescents, is necessary and beneficial.
4

Delaying the start of school times for middle schools and high schools, even for a short
period of time, offers significant positive benefits and outcomes, including those attendant to
students’ health, safety, well-being, and academic performance; however, it would be
difficult to determine the impact of such delays in isolation of other factors.

Recommendations
1. School start times should not be mandated by the New Jersey Legislature or the NJDOE. Any
decision to pursue later school start times must be determined solely by local school districts
and must be driven by locally determined situations, conditions, and needs. Given the myriad
characteristics, factors, and variables that distinguish school districts and schools from one
another, communities should not be confronted with a “one-size fits all” school start time
mandate. The Study Group does, however, strongly recommend that school districts carefully
review the issues attendant to later start times for middle schools and high schools.
2. The Study Group has determined that there is a sufficient number of middle schools and high
schools currently implementing a later start time for the NJDOE to obtain ample
implementation information without conducting a formal pilot study. New Jersey students
would be better served if the NJDOE spent its time and resources on gathering and providing
information from districts/schools already implementing later start times and providing it to
educators and families to guide their decision-making and implementation.
3. The NJDOE should publicize both this report, as well as its accompanying research on its
website, so that parents and educators are informed about the negative impact of chronic
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sleep deprivation on adolescents. Furthermore, the NJDOE should notify schools about this
report via communication directly from the NJDOE, through statewide associations and
through the organizations represented in the Study Group.
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Scope of the Study Group’s Work and Methodology
Study Group Membership
The Study Group was co-chaired by the Assistant Commissioner of the Division of Learning
Supports and Specialized Services and the Deputy Chief Learning Supports and Specialized
Services Officer and included staff members at the New Jersey Department of Education. In
addition, the Study Group comprised representatives of several of the major educational
stakeholder organizations in the state (see Appendix 2).
Organizational Structure and Meetings
The Study Group met seven times from March 2016 through early June 2016. In addition, the
Study Group co-chairpersons convened bi-weekly staff meetings (both in-person and telephone
conferencing) during the same period of time to discuss project management issues, scheduling,
agendas, and progress. During its meetings, the Study Group reviewed the extant research
literature and discussed the underlying causes of, as well as the negative outcomes associated
with, chronic sleep deprivation among adolescents. The Study Group discussed the issues,
considerations, and challenges to be faced by delaying school start times for middle schools and
high schools and administered two surveys to district and school administrators to learn more
about the experiences of districts and schools regarding school start times. The Study Group
discussed the findings and implications of that research. Each stakeholder organization
represented in the Study Group consulted with its constituency membership and made a brief
presentation to the Study Group regarding the issues, concerns, and challenges for later school
start times that were raised from its particular perspective. Three public meetings were held in
northern, central, and southern New Jersey in May 2016, at which time the Study Group elicited
comments from the public. Input was also received from more than 550 citizens, including
students, who provided comments via the Study Group’s email site. (For a complete list of
locations and dates for Study Group meetings and public hearings, see Appendices 3-4.)
At the conclusion of the data collection effort, the Study Group engaged in robust discussion
regarding the conclusions that had been reached based on its research and deliberations, and
agreed upon its recommendation regarding a pilot project to test later school starting times in
willing districts and schools.
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Study Group Work and Findings
Summary of Selected Relevant Research and Literature
The Study Group has benefited from the abundance of scholarly research that has been generated
in the past two decades regarding the importance of sleep and the impact of chronic sleep
deprivation among adolescents, and especially its relationship to the start times of middle schools
and high schools. Accordingly, the Study Group acknowledges the contribution of this research
in its presentation of the following brief summary, which is intended to be neither
comprehensive nor exhaustive. Material in the following summary has been drawn from the
papers and articles of this body of research2 and often includes verbatim passages.
What is Known about Sleep and Adolescents
A substantial body of recent research has reported that adolescents are not getting sufficient
sleep. For example, a recent National Sleep Foundation poll (National Sleep Foundation, 2006)
found that 59% of sixth- through eighth-graders and 87% of high school students in the U.S.
were getting less than the recommended 8.5 to 9.5 hours of sleep on school nights. In fact,
according to a study by the American Academy of Pediatrics (AAP), 75% of twelfth-grade
students self-reported sleep durations of less than eight hours of sleep per night compared with
16% of sixth-graders (Owens et al., 2014a, p. 922). In addition, a National Sleep Foundation
study found that the average amount of school night sleep obtained by high school seniors was
less than seven hours (Owens et al., 2014b, p. 643).
It is also worth noting that, among the National Sleep Foundation study respondents, 71% of
parents believed that their adolescent children were obtaining sufficient sleep on school nights
(Owens et al., 2014b, p. 643).
Factors Influencing the Quantity and Quality of Adolescent Sleep
The following factors have been cited in research conducted by, among others, Wahlstrom et al.,
2014, Owens et al., 2014a, and Wolfson & Carskadon, 2005 as influencing both the quantity and
quality of adolescent sleep.
Biological Changes at Puberty – Aside from the physiological changes associated with puberty,
changes in natural sleep time preference also occurs during adolescence (Crowley et al., 2007;
Hagenauer et al., 2009). As children reach more advanced stages of physical puberty, changes in
their sleep patterns become more pronounced (Carskadon, 1999; Wahlstrom et al., 2014). Two
principal biological changes in sleep regulation are thought to be responsible for this
phenomenon (Frey et al., 2009; Carskadon et al., 2004). One factor is delayed timing of
nocturnal melatonin secretion across adolescence (Carskadon et al., 2004; Crowley et al., 2007;
1

Many of the references and statements cited in this summary have previously been cited and presented in other sources
including, but not limited to, the following: (1) School Start Time Change: An In-depth Examination of School Districts in the
United States (Owens et al., 2014), (2) Examining the Impact of Later School Start Times on the Health and Academic
Performance of High School Students (Wahlstrom et al., 2014), (3) Insufficient Sleep in Adolescents and Young Adults: An
Update on Causes and Consequences (Owens et al., 2014a), (4) School Start Times for Adolescents (Owens et al., 2014b), and
(5) A Survey of Factors Influencing High School Start Times (Wolfson & Carskadon, 2005). A complete list of research
reviewed and other selected relevant resources can be found at the end of this report.
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Carskadon et al. 1998) that parallels a shift in an adolescent’s circadian phase preference from
more “morning” type to more “evening” type, which consequently results in difficulty falling
asleep at an earlier bedtime (Frey et al., 2009). The second biological factor is an altered “sleep
drive” across adolescence, in which the pressure to fall asleep accumulates more slowly, as
demonstrated by the adolescent brain’s response to sleep loss (Jenni et al., 2005).
Use of Technology – In addition to increased availability of technology (National Sleep
Foundation, 2006), in adolescence there is increased reliance on technology for social
interactions. Negative effects of nighttime use of computers or watching TV, such as difficulty
falling asleep and problems with mood, behavior, and daytime cognitive functioning, have been
reported. Many students with technology in their bedrooms report frequent awakenings at night
due to receiving text messages, phone calls, or emails (Harvey et al., 2013; Wahlstrom et al.,
2014.)
Light exposure – The circadian rhythm is influenced in part by exposure to light, which can be
either natural, as from the sun, or artificial, as from electronics such as a computer or TV. Thus,
adolescents who report using an electronic device that emits light, in particular blue light, shortly
before bed may be artificially affecting their bodies’ natural sleep rhythms (Calamaro et al.,
2009; Carskadon, 2013). While light exposure in the morning helps adults to awaken more
easily, there is some evidence that this facilitating factor is diminished in adolescence (Hansen et
al., 2005), while the effect of evening light exposure inhibiting sleep may be enhanced
(Carskadon et al., 2004).
Use of Stimulants – Another known inhibiter of sleep is the consumption of caffeine. Not only is
drinking soda prevalent in adolescence, energy drinks high in caffeine content, as well as coffee
and tea, are also consumed (Calamaro et al., 2009; Ludden & Wolfson, 2009; Pollak & Bright,
2003). Because caffeine is known to reduce sleep pressure, it is no surprise that studies looking
at adolescent consumption find that students who have more caffeinated drinks slept less overall
(Ludden & Wolfson, 2009; Pollak & Bright, 2003) and tended to have a harder time staying
awake at school (Calamaro et al., 2009; Ludden & Wolfson, 2009).
School Start Time – In the United States, as students get older, school start times tend to be
earlier (Wolfson & Carskadon, 2005). However, this pattern of earlier morning obligations
seems to be in direct opposition to the students’ natural sleep patterns. It has repeatedly been
shown that when middle school or high school start times are pushed back (i.e., to a later start
time), students still tend to go to bed about the same time, but, due to waking up later, they
increase their sleep time (Carskadon et al., 1998; Vedaa et al., 2012; Lamberg, 2015).
A number of researchers have suggested that many schools start too early in the morning for
adolescents to get adequate sleep, not only in the U.S. but also in other countries, such as
Canada, Israel, Brazil, and Italy (Andrade et al., 1993; Carskadon & Acebo, 1997; Epstein et al.,
1998; Giannotti & Cortesi, 2002; Wahlstrom, 2003). This suggests that the issue of sleep
deprivation and its effects on adolescents may be universally physiological and not culturally
induced.
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Consequences of Insufficient Sleep among Adolescents
Sleep plays an important role in all aspects of an adolescent’s life. Wahlstrom et al. (2014) have
reported that chronic insufficient sleep can be related to mental health and behavioral outcomes,
including lack of emotional regulation and mood disorders; engaging in risky behaviors;
impaired driving safety; attention problems both in and out of school; and negative academic
outcomes.
Mental health and behavioral outcomes - Sleep problems in childhood are known to be predictive
of the development of anxiety and depressive symptoms as children mature (Beebe, 2011). This
negative effect of sleep deprivation appears to extend into adolescence, where teens are more
likely to have lower self-esteem (Fredriksen et al., 2004), have a more negative attitude toward
life (Perkinson-Gloor et al., 2013), experience more problems regulating their emotions (Dahl,
1999; Dahl & Lewin, 2002), have higher rates of mood disorders (Harvey et al., 2013), and
thoughts of suicide (Fitzgerald et al., 2011).
High-risk behaviors - Many people who have mood disorders such as depression also tend to use
drugs and alcohol more (Harvey et al., 2013). Teens who report having insufficient sleep have
been found to be more likely to smoke cigarettes, use marijuana and alcohol, engage in sexual
activity (McKnight-Eily et al., 2011; Dahl & Lewin, 2002), drink while driving, ride with a
driver who has been drinking, and not wear seatbelts or safety helmets (Wallace, 2016; Wheaton
et al., 2016). Furthermore, older adolescents and college students who are at the late end of the
morningness-eveningness continuum are more likely to habitually use drugs and alcohol (Gau et
al., 2007; Onyper et al., 2012).
Safety – Both lower quantity and quality of sleep have been shown to be associated with a higher
prevalence of self-reported accidents among teen drivers (Pizza et al., 2010). A Virginia study
that used state Department of Motor Vehicles records of teen automobile accidents found that
adolescent automobile accidents occurred at a higher rate in a city that had an earlier high school
start time than its neighboring, but demographically similar, city (Vorona et al., 2011). Because
of the extensive research indicating that students who start school later get more sleep, it may be
reasonable to assume that this difference in crash rates is due, at least in part, to differences in
sleep amounts for teens in the two Virginia cities. In another study in Kentucky, Danner and
Phillips (2008) showed that, within two years of changing the school start times in one Kentucky
county, there was a statistically significant decrease (16.5%) in the number of car crashes in one
identified county, while over the same period of time, there was a statistically significant
increase (7.8%) in the rest of the state.
Attention problems – The ability to focus is important not only for learning new information, but
also for the safe completion of activities such as driving. The level of inattentive behavior has
been found to be higher among students who have had less sleep than recommended (Beebe et
al., 2010; Lufi et al., 2011). Additionally, reaction times improve in students who have had more
sleep (Lufi et al., 2011; Vedaa et al., 2012).
Academics - While the evidence pertaining to consequences of insufficient sleep in adolescents
as related to academic outcomes (grades, test scores, attendance) is still emerging, the general
consensus of research suggests that good sleep quantity and quality has a positive relationship
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with academic outcomes for students in middle school all the way through college (Wolfson &
Carskadon, 2003; Edwards & Ridell, 2012; Wahlstrom, 2002; Carrell et al., 2011; Hanover
Research, 2013). Studies at the University of Minnesota (Wahlstrom et al., 2014) and elsewhere
(Wallace, 2016) have shown that students who achieved the recommended amount of sleep
showed improvement in core areas of English, math, science, and social studies, as well as
improved scores on state and national achievement tests. Additionally, if students do not obtain
enough sleep before beginning their school day, they are more likely to experience difficulty
understanding material taught that day and struggle to complete an assignment or test, regardless
of the amount of time spent studying (Gillen-O’Neel et al., 2013). Studies have shown that when
school start times are pushed back, increases in amount of sleep, academic performance, and
attendance, as well as decreases in tardiness to first period classes are observed (Drake et al.,
2003; Wahlstrom, 2002, Wallace, 2016). While some studies do not report a significant
relationship between grade point average (GPA) and amount of sleep (Eliasson et al., 2002;
Wahlstrom, 2002; Fredriksen et al., 2004), studies where the variables in the methodology could
be adequately controlled do show a positive relationship between amount of sleep and GPA
(Carrell et al., 2011; Perkinson-Gloor et al., 2013). In studies that examined subject areas
independently, mathematics grades appear to be more related to amount of sleep obtained than
other core courses (Ng, Ng, & Chan, 2009). As with grades, there are inconsistent results in
studies that examined changes in test scores related to more sleep, with some reporting a positive
effect (Edwards & Ridell, 2012; Carrell et al., 2011) and others reporting no effect (Hinrichs,
2012). However, as with the studies looking at grades, those that found significant, positive
relationships used stronger and more valid methodologies to assess the relationship between
sleep and test scores. Edwards and Ridell (2012) have even suggested that later school start times
may even prove to be a more cost-effective method of increasing student achievement than other
common educational interventions, such as reducing class size.
What is Known about School Start Times in the U.S. and in New Jersey
A growing body of research has also now demonstrated that delaying school start times is an
effective countermeasure to chronic sleep loss and has a wide range of potential benefits to
students with regard to physical and mental health, safety, and academic achievement (Owens et
al., 2014b, p.642). A study conducted by the National Center for Education Statistics (NCES)
reports that the average school start time in 2011-12 among nearly 40,000 elementary, middle,
and high schools in the U.S. was 8:03 a.m., while in New Jersey, it was slightly earlier at
8:00 a.m. The NCES study also reports that more than 61% of schools in the U.S., and 56% in
New Jersey, start after 8:00 a.m. However, only slightly less than 18% of schools in the U.S. and
slightly less than 15% of schools in New Jersey start at 8:30 a.m. or later (see Table 1).
Moreover, the Study Group’s superintendent survey suggests that in 2015-16 about 9% of middle
schools and high schools in New Jersey started at 8:30 a.m. or later.

14

April 2017

Table 1: Average Start Times Among Schools in the U.S. and New Jersey

U.S.
N.J.

Average
Start Time

Percentage
Starting Before
7:30 a.m.

Percentage
Starting Between
7:30 a.m. and
7:59 a.m.

Percentage Starting
Between 8:00 a.m.
and 8:29 a.m.

Percentage
Starting at
8:30 a.m. or
later

8:03 a.m.
8:00 a.m.

6.7%
6.7%

31.9%
37.2%

43.7%
41.2%

17.7%
14.9%

Source: National Center for Education Statistics. Schools and Staffing Survey: Public School Data File 2011-12,
p.810.
Note: Demographics in 2011-12: 39,700 elementary, middle, and high schools in the U.S. with approximately 26.3 million
students. In New Jersey: 870 middle schools and high schools with 698,000 students.

Positive Outcomes Associated with Later School Start Time in Middle and High Schools
Although a number of factors (including biological changes in sleep associated with puberty,
lifestyle choices, and academic demands) negatively affect middle and high school students’
ability to get sufficient sleep, the evidence strongly implicates earlier school start times (i.e.,
before 8:30 a.m.) as a key modifiable contributor to insufficient sleep, as well as circadian
rhythm disruption, among adolescents. Furthermore, a substantial body of research has now
demonstrated that delaying school start times is an effective countermeasure to chronic sleep loss
and has a wide range of potential benefits to students with regard to physical and mental health,
safety, and academic achievement (Owens et al., 2014b, p.642). Among these benefits that have
been cited by a number of different studies (e.g., Owens et al., 2014a; 2014b; Wahlstrom 2014;
Wolfson & Carskadon, 2005) are: increased sleep duration (at least one additional hour of sleep);
improved academic performance (as measured primarily by regular classroom grades); improved
health and well-being (as evidenced by fewer visits to school nurses and health centers); reduced
absenteeism, tardiness, and dropout rates; improved alertness, attentiveness, and student
engagement; and fewer accidents caused by drowsy driving. Other positive outcomes are happier
kids with more positive moods and personal behaviors; decreased depressive symptoms and
ideas of suicide; increased continuous enrollment in the same school from one year to the next;
and decreased risk of alcohol, drug, and tobacco abuse.
One research study did, however, identify some potential negative outcomes associated with a
delayed school start time. The study, entitled A Survey of Factors Influencing High School Start
Times by Wolfson and Carskadon (2005, p.56), identified a small number of negative outcomes
possibly associated with delaying school start times, including decreased teacher satisfaction
(13%), poorer athletic performance (4%), lower student grades (4%), moodier students (2%),
increased tardiness (3%), increased absenteeism (3%), and reduced parental involvement (1%).
Obstacles and Challenges to Later School Start Times in Middle Schools and High Schools
The following have been cited in the research (e.g., Owens et al., 2014; Owens et al., 2014b;
Wolfson & Carskadon, 2005; Sleep Foundation, 2016) as obstacles and challenges to later start
times in middle and high schools.
Increased Transportation Costs - The specific circumstances regarding busing costs in each
district have been shown to vary, but problems that normally arise have included, among others,
costs associated with redesigning the routes, maintaining efficiency, recruiting and retaining
drivers, and, in places, purchasing additional buses. Some communities face another problem,
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which is that shifting start times impacts traffic congestion and commuting times for the general
public, including teachers and students.
Difficulty in Scheduling After-School Activities, Especially Sports Programs - Any delay in the
start of school will most likely result in a later release time, which may reduce time available for
athletic and club practices and games and will almost certainly impact scheduling of
interscholastic sports games, matches, and meets. There is also likely to be increased competition
for athletic venues and other school properties and facilities. Some schools may face other costs
associated with sports, including the installation of lights on outside playing fields. The delay in
release time for students also means that students with after-school jobs may be affected. This
issue is important for certain students and their families who rely on the extra income to
supplement family resources. Therefore, the change may disproportionately affect low-income
families. Finally, participation in other activities such as after-school tutorials, religious classes,
community service, or clubs may also be jeopardized by a later release time.
Unintended Impact on Other Students and Programs - Any change in the school schedule for
middle school or high school students will usually result in a corresponding change for
elementary level students. If elementary students have the earliest start times, they may be
waiting for the bus in the dark on fall and winter mornings, or waiting at home alone after
school. A change in transportation can be especially difficult for special education populations
and programs.
Traffic Congestion for Students, Faculty, and the Community-at-Large - Changes in school start
times may increase traffic congestion at “rush hour” times that could have an adverse effect on
students and faculty, as well as on the community-at-large.
Reduced Time for Community Access and Use of School Resources - Any change in school start
times for middle school or high school students may also result in increased competition among
community and civic groups for access to and use of school facilities for events that benefit the
community-at-large.
Stress on Families and Home Life Issues - Many families have a highly coordinated schedule
worked out in advance to balance the many activities of each of its members. A revised school
start time can cause stress on families and home life and disrupt family meal times, bedtimes
(especially for younger elementary school-age children), student household chores and other
responsibilities (e.g., caring for younger siblings), parent employment, and student employment.
These disruptions and stresses can be more pronounced in low-income families, who may not
have access to all the support mechanisms and resources afforded to families with higher
incomes.
Lack of Information Dissemination - One of the biggest obstacles in any campaign for a change
in school start times is a community that has not been informed about the advantages and
benefits that might accrue to children’s education, health, and safety as a result of increased sleep
duration.
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Natural Resistance to Change - Many living beings are naturally resistant to change. For nearly
everyone, change creates confusion and conflict. People enjoy living within their respective
“comfort zones,” and they resist attempts to force them to change. Too often, people approach
change with a powerful double standard. They acknowledge the value of change, but primarily
when the change is made by other people. Most people understand the changes they seek from
others in positive terms usually associated with growth and progress, but changes that others
seek from them are often experienced in negative terms associated with loss, confusion, and
conflict. People readily make the case for change on the part of others, but when called upon to
change themselves, they resist it strongly.
Summary
In summary, there is abundant research that shows that adolescents need, but are not getting,
sufficient sleep for their health and well-being. The research further suggests that one of the
reasons for this lack of sleep is the starting times for school. Delaying the start times for schools
has been shown to have significant advantages and few disadvantages. Changing the start times
of most middle schools and high schools is also fraught with obstacles and challenges, not the
least of which is the natural human resistance to change.

Summary Findings of District Superintendent Survey
In the state of New Jersey during the 2015-16 school year, there were 655 school districts and
charter schools that served students in grade 6 or higher, and 428 were identified as having at
least one middle school or high school. Online surveys were administered to the
superintendents/chief school administrators/charter school lead persons of those districts and
charter schools, and of the 428 who were identified as having at least one middle school or high
school, 400 responded to the survey for a response rate of 93%. Among those responding
districts, 57 (14%) reported having a school that serves students in grade 6 or higher with a start
time of 8:30 a.m. or later (“later school start time”).
In addition, 144 administrators in districts that had a school with sixth grade or higher, but which
did not include a stand-alone middle school or high school, also responded to the survey. While
the responses from this latter group have not been included in this analysis which focuses
primarily on stand-alone middle schools and high schools, the comments they have offered to the
open-ended questions in the survey were determined to be informative and useful and, therefore,
have been included in the qualitative analysis.
Administrators from 50 (13%) districts reported that some of their students started school at
8:30 a.m. or later. Included in that group were those students attending a school’s alternative
education program, students receiving special education services in self-contained programs,
high school students with study hall in the first block, high school seniors by request, students
with certain medical conditions, and students taking college courses.
Of the 343 districts which reported in the survey that they did not have a later start time (i.e.,
8:30 a.m. or later) in their middle schools or high schools, most (91%). are not currently
considering any changes in start times. Half of the districts have not discussed the change
recently, and nearly half (43%) see no need to change. Among those respondents who identified

17

April 2017

issues preventing them from having start times of 8:30 a.m. or later, transportation
coordination/cost was the most frequently reported preventive factor (60%), followed closely by
athletic event conflicts (56%). Other preventive factors that were identified included childcare
issues (26%), general parent concerns (14%), and other concerns (13%). Respondents could
identify more than one reason for preventing a later school start time (see Figure 1).
Figure 1: Factors that Prevent Middle/High Schools from Having Start Times of 8:30 a.m. or
Later (n = 343)
60%
56%
50%
43%

26%

Transportation
coordination/cost

Athletic conflicts

Change not
No need for change Child care issues
discussed recently

14%

13%

Parent concerns

Other

Only 21 districts (6%) among the respondents without a start time of 8:30 a.m. or later reported
that they had previously considered a change in their schools’ start times, but ultimately did not
change. Nine schools with a start time before 8:30 a.m. reported that they are currently
considering making a change.
Among the survey respondents, the typical middle school and high school start time in districts
without later start times (i.e., 8:30 a.m. or later) are between 7:30 a.m. and 8:29 a.m. (see Figure
2). Most district administrators (78%) reported satisfaction (i.e., “just right”) with their current
start times, although some administrators (22%) reported that they believed the school start times
before 8:30 a.m. were too early.
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Figure 2: Start Times of Typical Middle/High Schools (n = 334)
Too early

Just right

Too late

0.3%

34.4%

37.7%

5.4%
0.3%
Before 7 a.m.

17.1%
1.2%

3.6%
7:00 - 7:29 a.m.

7:30 - 7:59 a.m.

8:00 - 8:29 a.m.

Among the 57 districts with later start times for middle schools and/or high schools
(i.e., 8:30 a.m. or later), most (75%) reported that they were unable to discern any changes due to
the later school start time, because in many cases the start time has been established for many
years. Among the 14 (15%) districts that reported the impact of the changes due to a later school
start time, all but one of the districts considered the changes to have either much improved or
somewhat improved student academic performance (e.g., test scores, grades), student attendance,
teacher and parent satisfaction, child care coordination, and/or transportation efficiency. One
district considered the changes to have made things worse than before in all categories.
Finally, at the end of the survey, all respondents were asked whether they thought the New
Jersey Department of Education should establish a pilot program to test later school start times in
select middle schools and high schools that may be interested in participating in the program.
Responses were mixed: 36% reported that there should be a pilot program, 30% reported that
there should not be one, and the remaining 34% were unsure (see Figure 3).
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Figure 3: Should the NJDOE Establish a Pilot Program to Test Later School Start Times?
(n=396)

No
30%

Yes
36%

Not sure
34%

Respondents to the survey were also asked two open-ended questions that required narrative
responses:
Question 1: “How could the New Jersey Department of Education support districts in
efforts to change school start times?”
A substantial percentage (24%) of respondents reported that the NJDOE could undertake and/or
disseminate research about relevant topics associated with school start times, e.g., chronic sleep
deprivation among adolescents, the causes and contributing factors to chronic sleep deprivation,
potential solutions (including later school start times), and insights, processes, and procedures
that may prove helpful to districts and schools considering changes in their school start times.
Among other things that were reported that the NJDOE might consider included funding to
support school start time changes (10%); enacting mandatory legislation requiring changes in
school start times (4%) and, if changes in school start times were to be mandatory, they should
be statewide or regional if they were to work (6%); and helping to solicit community input (5%)
as a component of the decision-making process regarding changes in school start times. Some
respondents (6%) reported that they did not believe that school start times were a problem, and a
small percentage (2%) urged the NJDOE not to change school start times.
Question 2: “Please share any additional comments you have concerning later school start
times for middle/high schools in New Jersey, including any comments regarding the
practicality, advantages, or shortcomings you may have previously experienced with the
implementation of later school start times in this or other school districts in which you have
worked.”
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A total of 35% of the respondents reported that transportation, with all of its tangential issues,
was a major concern. Other respondents (18%) reported that any decision to change a school’s
start times must be made locally and should be predicated on the unique needs of the district and
school. The impact of a later school start time on after-school activities was also raised as a
significant concern. Among the issues raised were the following: athletic timing might impede
the ability of schools to start later (22%); concerns about after-school childcare (10%);
limitations on time for extra-curricular activities (5%), student employment (3%), and homework
(1%); and other general concerns (11%). Other issues that were reported are as follows: teacher
contract concerns (5%); student health (i.e., need for adequate sleep) concerns (4%); and the
impact of school start time changes on instructional time (3%), attendance (1%), and breakfast
(1%). Some of the respondents (1%) reported that the later start times had made a positive
difference in their districts. Other respondents reported that schools with multiple elementary and
middle school grades should not have multiple start times (3%) and that the focus of changes in
school start times should be at the high school level and not in the earlier grades (1%).
Summary Findings of School Principal Survey
During the 2015-2016 school year, there were 847 middle schools and high schools in the state.
Among those schools, 80 (approximately 9%) were reported by their superintendents to have a
starting time of 8:30 a.m. or later. A brief survey regarding their start times was sent to those 80
middle schools and high schools, and principals in 52 schools responded for a response rate of
65%. Most schools (50 out of 52, or 96%) start between 8:30 a.m. and 8:59 a.m.
A total of nine (18%) responding schools that start at 8:30 a.m. or later made the change to a
later start time within the past five years. Among the nine schools with later start times, eight
principals responded to a question regarding specific outcomes experienced as a result of the
later start time. Among this small group, the impact of the changes was generally split between
those who experienced some or much improvement and those for whom there was no difference.
The most positive outcomes were reported for the areas of teacher satisfaction and student
engagement and attentiveness (see Figure 4.)
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Figure 4: Perceived Effects of Recent Move to a Later Start Time (n = 8)
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Most (78%) of the principals in schools that start at 8:30 a.m. or later are satisfied (“just right”)
with the start times of their schools, although 10 (20% ) reported that their start time is too late
and a very small percentage (2%) reported that their current start time is too early (see figure 5).
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Figure 5: Is the Current Start Time Too Early, Just Right, or Too Late? (n = 51)
Too early
2%

Too late
20%

Just right
78%

Principals of schools with start times of 8:30 a.m. or later are divided about whether the NJDOE
should establish a pilot program to test later school start times. While 44% agreed that the
NJDOE should establish a pilot program, another 34% are against it. The remaining 22% of
schools are not sure (see Figure 6).
Figure 6: Should the NJDOE Establish a Pilot Program to Test Later Start Times? (n=50)

No
34%

Yes
44%
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Respondents to the survey were also asked two open-ended questions that required narrative
responses. The first was what the NJDOE might do to support districts in their efforts to change
school start times, and the second asked for any comments they might have concerning later
start times for middle schools and/or high schools in the state.
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Thirty-six principals responded to the first open-ended question. Among those respondents, the
following suggestions were offered: provide a campaign for education, information, and/or
communication about start times (25%); consider providing funding or incentives for districts
and schools willing to undertake a change (17%); and launch pilot programs (8%). Slightly less
than one third of the respondents (28%), however, reported that any change in school start times
should be a local decision.
Twenty-nine principals offered other comments on the issue of later school start times, including
those that were generally in favor of the idea (14%) or opposed to the idea (17%). Other
comments included the following: principals were satisfied with their current start times (17%);
transportation (10%) and athletics (7%) were important considerations among a lot of others
(14%); and changing school start times is difficult to achieve because “one size does not fit all.”
Summary of Presentations by Study Group Members and Other Stakeholders
Stakeholder Organizations Represented in the Study Group
Each stakeholder organization represented in the Study Group was asked to make a statement
regarding the issue of later school start times from its particular perspective. In doing so, they
were asked to focus on three questions:
1. What is your organization’s perspective on the issue of later school start times at middle
schools and high schools? Discuss the pros and cons.
2. What are the 3-5 issues that seem to be the most important in helping your organization to
frame your position?
3. Given the potential benefits of a later start time for middle school and high school ages and
weighing the primary issues and considerations, is your organization in support of a
recommendation for a pilot study for interested middle schools and high schools?
New Jersey Education Association (NJEA)
The NJEA has accepted the research that identifies chronic sleep deprivation as an important
obstacle to maintaining adolescents’ physical and mental health, safety, and well-being. Further,
NJEA has acknowledged that current school start times often represent one of the contributing
factors to the problem of chronic adolescent sleep deprivation. In doing so, however, NJEA has
also identified a number of issues that must be taken into account when considering a change in a
school’s start time, including transportation, care of younger siblings, family circumstances,
after-school activities, teachers’ workday, and the impact of the change on other school
employees.
Specifically, NJEA has identified the following issues as the most important in framing its
organizational position:
 impact on bus schedules and after-school programs;
 buy-in from educators, parents, and the community;
 how changing the school schedule affects all stakeholders, not just students; and
 monetary impact of the change.
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The NJEA’s position is that “a pilot study for interested middle and high schools would be
acceptable as long as the decision to participate was made at the local level. Participation in and
the results of a pilot may influence the educational community to see positive aspects of this
issue. A well-run pilot might be an opportunity to build community awareness and strengthen
key partnerships, which may be important and helpful for possible full-scale implementation and
future sustainability of the project.”
Furthermore, the NJEA has recommended that, “the pilot should begin with a list of
objectives…and documentation of how it will be implemented. The documentation should
provide a time-line for the pilot and the metrics for how it will be evaluated. The performance
criteria have to be established prior to the pilot in order to determine the program’s success or
failure. Establishing the criteria prior to the pilot increases the chances of getting clear results,
and [the criteria] should be objective, unambiguous, and relevant to the program’s goals. It must
be determined at the outset of the pilot if it will be acceptable to make moderate/minor
adjustments. Sweeping predictions or assumptions about possible full-scale implementation
based on major changes or early findings is unacceptable. In addition, an adequate timeframe to
observe outcomes is essential to obtaining meaningful data. An effective pilot can help catch
potential problems and prevent them from escalating as well as determine any pitfalls before
possible full implementation. An effective pilot [should also] focus initially on a set number of
sites. The program should not include any additional State funding or State support that would
not be able to be sustained nor offered to other districts if later school start time becomes a State
mandate. It might be fairly easy for the NJDOE to find money to fund a pilot program; however,
will the implementation of later school start time be affordable if it is offered to the entire state?”
New Jersey School Boards Association (NJSBA)
The NJSBA, a federation of local boards of education, has taken the position that the authority
for the management of public schools should rest with the local districts. The state’s authority
over local public school districts must be limited to the scope necessary to fulfill its
constitutional mandate for a thorough and efficient system of free public education. NJSBA
believes that the state should not mandate school start times; rather they should be determined by
local school boards in response to local needs, conditions, and community input.
The NJSBA stated that all students deserve a high-quality education. With the two percent levy
cap, local boards of education must always be mindful of the need to wisely manage federal,
state, and local revenues. Local boards should carefully consider the impact of adjusting school
start times on the various programs of the district.
It is NJSBA’s position to support a pilot study, because a study could give local boards of
education additional information on how later school start times impact their students, staff, and
community. This information would help inform local district decision-making concerning later
school start times.
New Jersey Association of School Administrators (NJASA)
While acknowledging the research supporting later school start times, NJASA identified
transportation, athletic event conflict, and childcare issues as significant obstacles that must be
considered in decisions regarding adjusting school start times. Specifically, NJASA identified
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the following questions and considerations as the most important in framing its organizational
position:


How will all stakeholders be educated and informed about the benefits delineated in the
research, and what will the timeline be to garner understanding of the research findings?



What will be the impact on adult family member schedules; [what will be] the economic
impact on families as a whole?



What will be the community buy-in to precipitate a change in school start time? Are children
on board (i.e., agreeable) with [school start time] changes?



What is the current reality? Is the community content with the current reality? NJASA also
pointed out that a community is more than just a local school district (i.e., it also includes
county/state athletic and co-curricular events).

After a review and internal dialogue of the literature and other information in their final review,
the NJASA maintained a neutral stance on conducting a pilot study.
New Jersey Principals and Supervisors Association (NJPSA)
The NJPSA has accepted the considerable research that shows that sleep deprivation among
adolescents negatively affects their heath and success in school. Such research further shows that
modifying school start times provides benefits to adolescents’ physical and mental health, safety,
and academic achievement. Nevertheless, NJPSA has also recognized that modifying school start
times is not without its obstacles, many of which affect the students, families, school district, and
the community. Examples of these obstacles include child care issues, extra-curricular activities,
community access to local school facilities, and impact on school staffing, scheduling, and
facilities. NJPSA has further recognized that the impact of these obstacles may be more
prevalent in districts that utilize busing to transport children to and from school.
Specifically, NJPSA has identified the following issues as the most important in framing its
organizational position:
 Determining the true benefits of modifying start times, including assessing how such a
change may have modified teaching and learning in jurisdictions that have implemented a
change in scheduling;
 Addressing the potential barriers to implementation that are identified by stakeholders; and
 Assessing the holistic impact of modifications and changes in school start times on students,
parents, teachers, school leaders, and the community.
The NJPSA supports a pilot study, “assuming that it is a local decision...to participate. Providing
unique evidence to districts about the benefits and/or impact of implementing such a change may
be essential to affording ‘buy-in’ by local communities. A pilot may be the best way to obtain
first-hand information.”
New Jersey Parent Teacher Association (NJPTA)
The NJPTA conducted several lengthy discussions in which some members expressed that
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imposing a certain start time would not be a good idea because of local control. Some schools
would like to retain flexibility to determine their own start time instead of receiving a mandate.
While some members suggested that starting the school day before 7:45 a.m. was not a good
idea, some members suggested that a longer school day should be explored insofar as it could
offer a longer homeroom which could, in turn, provide more time for children to eat breakfast
and prepare for the school day. In the final analysis, NJPTA proposed that the NJDOE continue
to review data and work with organizations across the state to provide resources for the success
of students, teachers, and parents.
During their discussions, NJPTA identified several advantages of later school start times
including the following: students getting more sleep, better grades, and better test scores; safer
driving for students; increased physical and mental health among students; and reliable child
care for younger siblings. The NJPTA also identified some challenges or obstacles to later school
start times, including (a) schools with block schedules, where first block classes experience high
rates of absenteeism and tardiness, (b) some students would be unable to participate in early
school breakfast programs; (c) some families may not be able to rely on children for younger
sibling child care, (d) later school start times may have an adverse effect on after-school student
employment (and school work might suffer), (e) already overwhelming amounts of homework
may be further exacerbated (thus defeating the original purpose of the later school start time), (f)
student athletes may regularly miss class time in order to accommodate schedules of schools
without later start times, and (g) potential adverse effects on recruiting and retaining bus drivers.
Specifically, the NJPTA identified the following issues as the most important in framing its
organizational position:
 physical and mental health of students;
 time for breakfast for students; and
 student achievement and performance; preparation for college and careers.
New Jersey Association of School Psychologists (NJASP)
The NJASP is in favor of later school start times at middle schools and high schools. However,
due to the complexity of the issue with regard to feasibility and implementation, NJASP has
cautioned that any adjustments to the school day need to be carefully considered within the needs
of the particular school community and in collaboration with all stakeholders.
The NJASP has further identified the positive and negative aspects of later school start times.
Among the positive aspects of a later time are the following: research supports the facts
regarding chronic sleep deprivation among adolescents and that later start times can address the
problem; persistent drowsiness and lack of alertness can be reduced and engagement can be
increased; and reduced absenteeism and tardiness, higher grades, fewer student-reported
depressive symptoms, increased alertness and attention, safer driving and reduced numbers of
auto accidents, and reduced parent-child conflict.
Among the negative aspects of a later start time were the following: negative impact on afterschool activities; potential disruption to family schedules and routines; and stress associated with
change.
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Specifically, the NJASP has identified the following issues as the most important in framing its
organizational position:
 impact of chronic sleep deprivation on students’ academic performance;
 mental health impact of chronic sleep deprivation including emotional liability, depressive
symptoms, increased irritability, anxiety, and lowered frustration tolerance; and
 changes in attention span and executive functions associated with chronic sleep deprivation.
“NJASP supports further exploration of later school times at middle and high schools. A welldesigned pilot program will assist in better determining the feasibility of this initiative. However,
NJASP also recognizes the importance of considering systemic factors, at all levels, in
determining the need for a pilot at a particular school with collaborative buy-in from relevant
stakeholders. Schools that have already been identified with existing data as “at-risk” might
benefit from a system-based initiative that could improve the learning and emotional well-being
of vulnerable students. Further, NJASP suggests that a pilot should be integrated within a
framework of multi-tiered supports [MTSS] that is designed to promote learning and well-being,
rather than initiation of a pilot as a ‘stand-alone’ initiative. Integration within an MTSS
framework will also promote a comprehensive system of data collection, progress monitoring,
and program evaluation. While a pilot integrated within a total school initiative may not be
‘pure’ in the experimental sense (i.e., it may not be completely clear if it was the later start that
produced change), the reality is that often it is the integration of initiatives that produce the most
positive results. There can also be flexibility in a pilot program. For example, there may be some
schools where, although the entire school body does not have a later start time, it might be an
option for a select group of students who are more vulnerable to the effects of sleep deprivation.”
“Finally, whether a district chooses to participate in a pilot program or not, NJASP recommends
improved education for school administrators, teachers, student support providers, other staff
members, parents, and students about the importance of adequate sleep, the consequences of
sleep deprivation, and the symptoms of sleep disorders. Staff should be aware of the symptoms
of sleep problems that may mimic other academic, behavioral, or emotional problems and how to
refer parents to additional community referral resources for more serious sleep concerns. Within
the school setting, staff should be aware of appropriate accommodations that might be necessary
for students with chronic sleep problems.
New Jersey School Counselor Association (NJSCA)
The NJSCA is in “complete support of a pilot study for interested middle schools and high
schools.” In doing so, NJSCA has acknowledged that later school start times work with
teenagers’ natural sleep rhythms, help students to get the sleep they need, and improve their
performance in school. However, NJSCA also recognizes that changing to a later school start
time has some downsides, including disruptions to parent work schedules, problems with
transportation logistics, and negative impacts on extra-curricular school activities, especially
sports.
The NJSCA further recognizes that the impact of changing school start times “would be huge for
many school districts and cannot be ignored. Such a change would negatively affect family
schedules, elementary schedules, and transportation concerns for districts that use their buses for
multiple runs with multiple grade levels. These impacts, combined with the huge demand for
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time that high school students face for after-school activities like sports, work, and family
responsibilities to care for younger children, must be accounted for before a policy change could
ever be considered.”
New Jersey State School Nurses Association (NJSSNA)
The NJSSNA has accepted the research by the American Academy of Pediatrics, the Centers for
Disease Control, and New Jersey Department of Health that demonstrates the benefits of quality
sleep and how it affects optimal health and well-being in adolescents. NJSSNA has further
accepted that later school start times can help to alleviate or ameliorate many of the negative
effects associated with chronic sleep deprivation that have been identified in the research.
Specifically, later school start times have the potential to “reduce early morning visits to the
health office and complaints of fatigue, headache, abdominal [pain], and other complaints related
to sleep deprivation.” Later school start times may also reduce absenteeism, tardiness, and earlymorning drowsiness. However, NJSSNA also recognizes that later school start times may result
in later school dismissals and the effects such later end-of-school times may engender, including
disruptions to family scheduling and routines, student employment, student sports and afterschool activities, and homework completion time.
Specifically, NJSSNA has identified the following issues as the most important in framing its
organizational position:
 research that chronicles the negative effects of chronic sleep deprivation, factors that
contribute to sleep deprivation, actions that may improve the quantity and quality of sleep,
and the benefits and obstacles of changing school start times;
 testimony from school nurses via surveys and other information gathering; and
 school health office documentation of student visits.
It is NJSSNA’s position that “a pilot program needs to be initiated in order to demonstrate
evidence-based results to support current research and provide input from parents [and] school
communities and to remove barriers to a successful program implementation.”
The NJSSNA also provided a statement from the National Association of School Nurses
(NASN) corroborating the state organization’s position.
New Jersey State Interscholastic Athletic Association (NJSIAA)
As the New Jersey Department of Education considers various issues related to shifting school
start times to accommodate adolescent learners, the NJSIAA -- based on polls of its executive
committee and league of conference presidents -- is not in favor of later school start times or of a
pilot study to test the concept. Chief among the concerns of association leadership are issues
with childcare (e.g., older siblings supervising younger siblings) and after-care costs for parents,
transportation costs, athletic contests not being completed, and resultant limitations in terms of
scheduling sub-varsity athletic contests.
The NJSIAA supports the need to improve adolescent learners’ sleeping habits, but association
members believe that the logistical challenges that would face students, parents, and entire
school districts are too numerous and far-reaching to warrant even conducting a study.
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Other Organizations Offering Input and Comments
In addition to the educational stakeholder organizations represented in the Study Group, input
and comments were also received from other organizations, as well. Brief descriptions of their
contributions are presented below.
New Jersey Council for American Private Education (NJ CAPE)
The NJ CAPE presented a statement in which it offered the following comment.
“Nonpublic school students who receive bussing are directly affected by the starting and
closing times for public school students. In order to keep the contracts in the $884 per pupil
amount, both districts and private bus contractors attempt to keep busses on the road
continuously. Therefore, existing routes for nonpublic school students were, in large
measure, created with starting times to accommodate the starting and ending times of public
school students. To think that a change would have no effect on the nonpublic community
would be to overlook this important detail.”
New Jersey Council of County Vocational-Technical Schools
The council has offered the following statement:
“The county vocational-technical schools share the concerns raised by school districts across the
state with regard to after-school activities and student employment logistics. However,
vocational-technical schools have unique concerns as well.
“The shared-time programs operated by many county vocational-technical schools are the area of
greatest concern. Currently, all students participating in a shared-time program arrive within a
fairly limited window of time from the sending school districts. This allows the vocational
programs to start at a consistent time that provides sufficient instruction for all students. If some
districts were to participate in a pilot program and have a later start time, those students would
arrive late and miss half or more of the instruction period.
“The inability to provide the necessary instruction in a program would exclude students from the
pilot district from participating in a shared-time program. In addition, enrollment in county
vocational-technical schools would be adversely impacted. Therefore, we respectfully request
that pilot school districts are not selected from counties that have shared-time programs.”
School Districts That Have Implemented Start Time Changes
The Study Group also reached out to two school districts known to have changed their school
start times: the Seattle Public Schools (Seattle, WA) and the Fairfax County Public Schools
(Fairfax, VA). A brief description of the findings of discussion with these districts is presented in
the paragraphs that follow.
School District of Seattle, Washington
Seattle Public Schools will implement later school start times for high schools beginning in the
2016-17 school year. To achieve this change, they have flipped many of the elementary schools
to start earlier, while the high schools will start later at 8:30 a.m. All of the middle schools,
except one, will also start at 8:30 a.m.
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The initiative for the change came from the surrounding community to change high schools to
later start times. In response to community pressure, the Seattle Board of Education passed a
resolution in July 2014 that directed the superintendent to analyze the school start systems
currently in place to determine the feasibility and impact of a later start time for adolescents. The
school board instructed the superintendent, as well as the community, that any change to
transportation would have to be cost-neutral. The superintendent created a task force to conduct a
feasibility analysis, which focused on the district’s 3-tier3 busing system, athletics, and childcare
issues.
The feasibility analysis was conducted from November 2014 through November 2015 and was
followed by a period of planning and mitigation that began in December 2015 and continued
through September 2016. In the feasibility analysis, the following were considered: (a) the
recommendations from the American Academy of Pediatrics, (b) new changes in transportation
had to be cost-neutral, (c) Title 1 programs were prioritized to earlier tiers to support district
equity considerations, and (d) new plans had to maximize the number of schools in Tiers 1 and 2.
The major hurdles that were encountered were analyzing the feasibility study data and soliciting
and gaining community support. The task force spent six months informing and educating the
community on issues related to later school start times. There was considerable back and forth
discussion with the community regarding start time details, and some of the details in the
proposed plan changed based on community feedback. If the task force were to undertake such
an effort again, they would provide additional time for community meetings to discuss the
changes the school board made to the plan.
As part of the feasibility and implementation processes, the task force ensured the following:
Seattle public officials were included in all discussions and deliberations; the teachers’ union
was on board (written letters of support were obtained from union leaders); the community was
kept well-informed of progress and strategies at each step in the process (community forums and
a neighbor-to-neighbor program were used, in which individuals would host small meetings,
watch a video, and then give feedback to the district after the meeting); the city government was
solicited to assist in identifying childcare options; the use of district and publicly-owned land and
facilities was negotiated (the school district uses some public parks for their athletics and city
government uses some school fields for their programs); and the required environmental impact
studies were conducted (according to the Washington State Environmental Policy Act, whenever
a program is changed, an environmental study (SEPA) is required).
Upon implementation of the school start time changes in fall 2016, the school district will
measure the efficiency and success of the program by analyzing standardized test scores,
conducting school climate surveys, and working with the University of Washington to conduct
other analyses. The district already has two high schools that begin in Tier 2, which will serve as
a control group. In addition, there are two elementary schools that will not be changing their start
times, and they also will be used as control groups.
3

Tier 1 (start: 7:50 a.m., end: 2:20 p.m.) includes some high schools, middle schools, and one K-8 school. Tier 2 includes some
elementary schools (start: 8:40 a.m., end: 2:50 p.m.) and two high schools and one K-8 school (start: 8:40 a.m., end 3:10 p.m.).
Tier 3 includes some elementary schools (start: 9:30 a.m., end: 3:40 p.m.) and some K-8 schools (start: 9:30 a.m., end: 4:00
p.m.).

31

April 2017

School District of Fairfax, Virginia
The Fairfax County School Board adopted a resolution in April 2012 to seek solutions that
would establish high school start times at 8 a.m. or later. After adopting the resolution, the school
board voted in March 2013 to award a contract to Children’s National Medical Center (CNMC)
to develop a proposal to achieve that goal.
Beginning in June 2012, the school board held six work sessions to discuss the issue. In addition,
eight community meetings were held between May 19 and June 11, 2014, during which
approximately 1,000 participants shared their opinions on four options. In conjunction with the
community meetings, more than 2,000 comments were gathered through online feedback.
Working with a stakeholder committee, CNMC’s Division of Sleep Medicine initiated a process
to develop a Blueprint for Change. The committee studied several workable options to start high
schools in Fairfax County after 8:00 a.m. to improve students’ mental and physical health,
academic performance, and safety. The options were presented to the school board at a work
session in April 2013 and at community meetings and via an online form in May and June 2013.
The district then spent three months identifying the impact of each of the options on students,
district employees, and the greater Fairfax County community. After analyzing the feedback
from the work sessions and meetings, CNMC made a final recommendation to the school board
at its work session on July 2013.
Subsequently, after considerable research, deliberation, and planning, the district developed a
plan to adjust the start time for high schools to between 8:00 and 8:10 a.m. for the 2014-15
school year. The change affected approximately 57000 students, roughly 30% of the student
population, and required the addition of 27 buses at a cost of $4.9 million. Middle school start
times remained at 7:30 a.m. and ended at 2:15 p.m. All elementary schools started between
8:00 a.m. and 9:20 a.m. and ended between 2:40 p.m. and 4:05 p.m. High schools started
between 8:00 a.m. and 8:10 a.m. and ended between 2:40 p.m. and 2:55 p.m. The school board
provided educators and families a full year prior to implementation to adjust to the change.
Summary of Public Outreach Efforts
Three public hearings were held to elicit comments from educational stakeholders and members
of the public. The session sites were regionally distributed as follows:
Southern region: Camden County College, Blackwood, May 2, 2016, 4 p.m.–7 p.m.
Central region: New Jersey Principals and Supervisors Association, Monroe Twp.,
May 4, 2016, 11 a.m.–1:30 p.m.
Northern region: Franklin Williams Middle School, Jersey City, May 10, 2016, 4 p.m.–7 p.m.
Invitations were sent via email to all executive county superintendents, school district
superintendents, charter school lead persons, renaissance school project lead persons, and other
educational stakeholder organizations including NJEA, NJSBA, NJASA, NJPSA, NJSIAA,
NJSSNA, NJASP, NJPTA, and NJSCA. Invitations were also sent to other state organizations
including the NJ Association of School Resource Officers, NJ Chamber of Commerce, NJ State
League of Municipalities, NJ Business and Industry Association, NJ Association of School

32

April 2017

Business Officers, NJ School Transportation Association, NJ Student Council Association, and
the Garden State School Bus Contractors Association.
In the correspondence, individuals were invited to offer oral and written comments that
addressed two questions:
(1) Should the NJDOE establish a pilot program to examine later school start times in select
middle schools and high schools that may be interested in participating in the program?
(2) How might a school start time of 8:30 a.m. or later in your district’s middle school and/or
high school affect you?
Those who were unable to attend the public hearings and provide oral testimony were invited to
provide written comments to an NJDOE email address established for that specific purpose. All
electronic and written correspondence to the NJDOE on this issue was considered in the
development of the report.
Summary Findings of Public Hearings
Blackwood (May 2, 2016) – No individuals offered public testimony at this site.
Monroe Twp. (May 4, 2016) – Nine individuals offered testimony, including one school
principal, three former or present members of district boards of education, and five parents. All
spoke in favor of delaying the start of school for their middle school or high school children. All
were also in favor of the NJDOE’s conducting a pilot study. During their testimonies, the
presenters spoke to the issues of the need for children to get adequate sleep. They further
addressed both the advantages (e.g., more efficient learning, less student depression, increased
driver safety, improved personal relationships) and obstacles and challenges to be faced in
changing the school start times, including disruption to transportation and athletics.
Jersey City (May 10, 2016) – Only one individual offered public testimony at this site, former
Governor Richard Codey, who spoke in favor of delaying the start times of schools. Governor
Codey, also a current member of the New Jersey Senate and a sponsor of the legislation
authoring the Study Group’s charge, cited recent research by the American Academy of
Pediatrics and the importance of adequate sleep among adolescents. He suggested that, given
what is known about the biological time clocks of elementary-aged children and adolescents,
perhaps the current practice of earlier school start times for middle school and high school
students and later school start times for elementary school students should be reversed. He
further cited the advantages (in terms of student learning, health, safety, and well-being) of
adequate sleep, as well as the negative outcomes associated with chronic sleep deprivation. He
also pointed out that the current research suggests that altering school start times will not
produce the negative effects predicted by opponents to the change. Rather, he suggested that
adolescents would retain their present sleep habits and patterns but, with the advent of later
school start times, they would gain the opportunity for at least one additional hour of sleep per
night. Finally, Governor Codey suggested that current school start times may be driven by what
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adults, including teachers and parents, perceive as what is best for them. In fact, he posited, the
basic premise of when the school day starts should be driven by what is best for the children.
Content Analysis of Email Outreach Effort
In order to determine the opinions of the general public on the issue of later school start times
and the potential pilot project, a request for comments was posted on the NJDOE website. In
addition, the Study Group encouraged the N.J. Association of Student Councils to advertise the
call for public comment within the organization’s student network. Finally, each of the
stakeholder groups represented within the Study Group (e.g., NJEA, NJASA, NJPSA, and
NJSBA as well as school and building administrators, classroom teachers, and PTA members)
also communicated requests for public comment through various forums including email blasts
and informal correspondence. Respondents were asked to comment on the following: whether or
not they were in favor of later school start times in general; whether the NJDOE should
undertake a pilot project assessing the feasibility or need for further legislative action regarding
later school start times; and how later school start times might directly affect them. Over a period
of approximately three weeks, 553 emails were received by the NJDOE. The major findings of
these emails are summarized below. Many of the emails were focused on the single issue of later
school start times and did not address the issue of the pilot program. A number of adults also
spoke to the effects of current and later start times on children, rather than on the respondents
themselves.
In presenting this analysis, it is important to note that the statistics presented below have not
been assembled from a randomly selected sample of respondents, but rather from a self-selected
group of individuals whose views may differ from larger populations of adults and students. In
addition, the findings --including the percentages --have not been tested for statistical
significance and, therefore, should not be considered statistically representative of any larger
group with which respondents may be identified.
Findings
1. A total of 553 emails were received, which came from the following groups of respondents:
240 (43%) could reasonably be expected to have come from parents or grandparents of schoolage children; 60 (11%) from students, presumably in middle school or high school; 52 (9%) from
current or former teachers; 11 (2%) from district or building administrators; 6 (1%) from current
or former members of local boards of education; and the remainder (184, 33%) from respondents
who could not otherwise be categorized in one or more of the above-named groups.
2. Of the 553 emails received, 437 respondents (79%) were in favor of the concept of later
school start times, while 113 (21%) were not in favor. The remaining three could not be
determined.
3. The 437 (79%) respondents who expressed agreement for later school start times cited the
following benefits: increased sleep for adolescents -- 251 (57%); better health, safety, and wellbeing for adolescents -- 179 (41%); and increased learning for adolescents-- 155 (39%).
Seventeen (4%) respondents recommended the “typical” current start times (i.e., elementary
schools first, followed by middle schools, followed by high schools) should be reversed.
4. The 113 (21%) respondents who expressed disagreement with later school start times cited the
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following negative outcomes: a delayed end-of-school-day -- 51 (45%); the delay or limiting of
after-school activities -- 50 (44%); children need to be more responsible and held more
accountable for their own decisions regarding bedtimes and sleep-- 39 (35%); and unwanted
effects on parent schedules and obligations such as employment -- 26 (23%). In addition, 23
(21%) reported that changing school start times won’t matter because nothing will really change
as a result, such as children’s bedtime habits and patterns; 18 (16%) reported that enforcing
bedtimes rules in the household was a parenting decision and should not be tampered with by
state or district policy mandates; and 9 (8%) reported that changing school start times would be
unnecessarily costly.

Study Group Conclusions and Recommendations
Conclusions
Based on the research, discussions, and deliberations as presented in the summary of major
findings above, the Study Group has arrived at the following conclusions:
1. The scholarly research, including that by the American Academy of Pediatrics (AAP), is
resolute in its identification of chronic adolescent sleep deprivation as a serious
endangerment to adolescents’ health, safety, well-being, and academic performance.
Moreover, the research strongly supports the many advantages and benefits of adequate sleep
for adolescents.
2. Delaying the start of school times for middle schools and high schools, even for a short period
of time, offers significant positive benefits and outcomes, including those related to students’
health, safety, well-being, and academic performance. However, it would be difficult to
determine the impact of such delays in isolation of other factors.
3. Delaying school start times is fraught with obstacles and challenges, as it will undoubtedly
affect not only middle schools and high schools, but elementary schools, as well. Chief
among these obstacles and challenges are those associated with the potentially negative
impact on student transportation; after-school activities, including athletics; and childcare.
The Study Group acknowledges these impediments to change. However, it also recognizes
that some school districts have chosen pathways that have enabled them to minimize such
impediments.
4. A sustained public campaign about the importance of adequate sleep for adolescents, as well
as the serious negative outcomes associated with chronic sleep deprivation among
adolescents, is both necessary and beneficial.
Recommendations
1. School start times should not be mandated by the New Jersey Legislature or the NJDOE. Any
decision to pursue later school start times must be determined solely by local school districts
and must be driven by locally determined situations, conditions, and needs. Given the myriad
of characteristics, factors, and variables that distinguish school districts and schools from one
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another, communities should not be confronted with a “one-size fits all” school start time
mandate. The Study Group does, however, strongly recommend that school districts carefully
review the issues attendant to later start times for middle schools and high schools.
2. The Study Group has determined that there is a sufficient number of middle schools and high
schools currently implementing a later start time for the NJDOE to obtain ample
implementation information without conducting a formal pilot study. New Jersey students
would be better served if the NJDOE spent its time and resources on gathering and providing
information from these districts/schools already implementing later starting times to
educators and families to help guide their decision-making and implementation.
3. The NJDOE should publicize both this report, as well as its accompanying research, on its
website so that parents and educators are informed about the negative impact of chronic sleep
deprivation on adolescents. Furthermore, the NJDOE should notify schools about this report
directly from the Department, through statewide associations, and through the organizations
represented in the study group.
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Appendix 1
Charge to the Later School Start Time Study Group
CHAPTER 96
AN ACT requiring the Department of Education to conduct a study on school start times.
BE IT ENACTED by the Senate and General Assembly of the State of New Jersey:
1a. The Department of Education shall conduct a study on the issues, benefits, and options for
instituting a later start time to the school day in middle school and high school. The study shall:
(1) consider the recent recommendations of the American Academy of Pediatrics on the
establishment of later school start times;
(2) include an assessment of the health, academic, and safety benefits associated with
establishing later start times in middle schools and high schools;
(3) evaluate any potential negative impacts on school districts and families that may be
associated with a later start time and consider strategies for addressing potential problems;
and
(4) review all available literature and data on the experiences of school districts in the nation
that have instituted later start times.
b. The department shall submit a report on the study to the Governor, and to the Legislature
pursuant to section 2 of P.L.1991, c.164 (C.52:14-19.1) that details the findings of the study. The
report shall include a recommendation on the advisability of establishing a pilot program to test
later school start times in select middle schools and high schools throughout the State that are
interested in participating in the program.
2. This act shall take effect immediately.

Approved August 10, 2015.
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Appendix 2
Later School Start Times Study Group Members
New Jersey Department of Education
Susan Martz, Asst. Commissioner, Learning Supports and Specialized Services (co-chair)
Peggy McDonald, Deputy Asst. Commissioner, Learning Supports and Specialized Services (cochair)
Colleen Schulz-Eskow, Director, Office of Legislative and External Affairs
Mary McKillip, Ph.D., Office of Student Support Services
Amanda Schultz, Office of Student Support Services
Judy Alu, Office of ESEA Policy and Grant Development
Jesse Young, Office of Legislative and External Affairs
Thomas C. Monahan, Ed.D., Staff Consultant
New Jersey Education Association
Amy C. Fratz, Ed.D., Associate Director, Professional Development and
Instructional Issues
New Jersey School Boards Association
John J. Burns, Esq., Counsel
New Jersey Association of School Administrators
Anthony Trongone, Superintendent, Pemberton Public Schools
New Jersey Principals and Supervisors Association
Jennifer Keyes-Maloney, Assistant Director for Government Relations
New Jersey Parent Teacher Association
Lynette Howard, Camden County PTA President
New Jersey School Counselor Association
James Lukach, Executive Director
New Jersey Association of School Psychologists
Terri Allen, Ph.D., Past-President
New Jersey State School Nurses Association
Judith Woop, M.Ed., RN, NJ-CSN, Executive Director
New Jersey State Interscholastic Athletic Association
Michael Zapicchi, Project Manager
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Appendix 3
Dates and Locations of Study Group Meetings
March 14, 2016

1:00 p.m. - 4:00 p.m.

(NJDOE – 3rd Floor Conference Room)

March 28, 2016

1:00 p.m. - 4:00 p.m.

(NJDOE – 3rd Floor Conference Room)

April 12, 2016

9:30 a.m. - 12:30 p.m.

(NJPSA – Training Room A – 1st Floor)

April 26, 2016

9:30 a.m. - 12:30 p.m.

(NJPSA – Training Room A – 1st Floor)

May 10, 2016

9:30 a.m. - 12:30 p.m.

(NJSBA – 1st Floor Conference Room)

May 24, 2016

9:30 a.m. - 12:30 p.m.

(NJSIAA – Conference Room)

June 7, 2016

9:30 a.m. - 12:30 p.m.

(NJDOE – LRC Board Room – 1st Floor)

Appendix 4
Dates and Locations of Public Hearings

4:00 p.m. – 7:00 p.m.

May 2, 2016

Camden County College
Blackwood, NJ

May 4, 2016

N.J. Principals and Supervisors Assn. 11:00 a.m. – 2:00 p.m.
Monroe, NJ

May 10, 2016

Franklin Williams Middle School
Jersey City, NJ

4:00 p.m. – 7:00 p.m.
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Hub and Spoke
Analysis
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What is a Hub and Spoke
Transportation Network?
• To understand the hub and
spoke system, imagine a bicycle
wheel, with the hub as the
strategic center of the network,
and the spokes radiating out to
connect it with remote points.
• Particular to school Hub and
Spoke networks, the hub is
typically a central school in the
area with the spokes connecting
it to the service areas.
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Specifics of a School Hub
and Spoke Network
There are two major parts of a hub and spoke
network for school transportation.
1. Home to Hub – Bus runs that pickup/drop-off
at bus stops and transport to/from the hub.
2. Hub to Designated School – Bus runs that
shuttle students from/to the hub to/from their
designated schools.
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What a Hub and Spoke
Network looks like at OSD
• The central hub will be Prairie View Elementary/
Netherwood Knoll Elementary with a secondary hub at
Brooklyn Elementary.
• The central hub at PVE/NKE will handle the majority of all
students except BKE and 4k Heart of Brooklyn.
• The Brooklyn secondary hub will handle all students
attending BKE and 4k HoB. While also acting as a transfer
point for Middle and High schoolers in the Brooklyn area to
be transported to their schools in Oregon.
• Riders on bus runs will no longer be based on school level
(4k/Elementary and Middle/High School) and now will be
based on location.
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Spoke Service Areas
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Home to Hub: Brooklyn Hub
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Home to Hub: PVE/NKE Hub
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Hub to Designated School
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General Service Metrics
• There will be a total of 36 home to hub runs.
• 14 runs service the rural areas (North, West,
South and the Brooklyn Service Areas)
• 22 runs service the Oregon Service Area
• Due to the fact the Oregon Service Area runs will
be short, they can be doubled up so only 11 buses
will be needed to service the 22 runs. If this is
implemented then the network will require only a
total 25 buses instead of 36.
• There will be a total of 25 Hub to Designated
School runs. Note that these runs will be handled
by the same buses that do Home to Hub runs.
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Required Changes
•
•
•
•

Same start times for all schools
Same release time for all schools, but 4k
Elementary School day length change
All students will ride together, instead of 4k/ES and
MS/HS.
• Additional staff or additional roles for existing staff
will be required to monitor and facilitate smooth
transfers at the hubs.
• Potential restructuring of contracts
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Pros

• New start time can be selected with input from community.
• 10 less rural runs, resulting in a reduction between 309 –
618 miles daily out of a total of 1900 miles (16% - 32%).
• Reduction in mileage results in less fuel and wear and tear
on buses, meaning less mechanical work needed.
• Direct paths and shorter ride times for runs.
• Some of the 5-12 riders will no longer have to wait at school
in the morning for long periods before first bell, instead of all
5-12 riders currently.
• Prairie View Elementary/Netherwood Knoll Elementary, and
Brooklyn Elementary have direct runs as they are the Hubs.
• Buses won’t have to go through more than 2 school bus
parking lots (hub lot and designated school lot).
• School bus parking lots will become less congested as
there will be less buses going through.
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Cons
• The inconvenience of changing the system
• Single point of failure (bottleneck at Hub)
• If double runs are implemented, all students living within the
Oregon Service Area will have one waiting period, either in
the morning or the afternoon. So no student has a wait time
in both the morning and afternoon, runs that arrive early in
the morning will be the first to leave in the afternoon, vice
versa.
• Some Elementary students will now arrive early or leave
late, instead of no wait time currently.
• Will need at least 2 more buses
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Cost Implications
• The reduction of mileage and fuel will reduce costs.
• The addition of 3 runs (28 runs if hub to designated
school count as separate runs in contract).
• The addition of at least 2 buses.
• Additional staff or compensation for additional roles
of current staff.
• May need some form of structures to accommodate
waiting students at hub.
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Next Steps
• Finalization of routes in VEO
• Once finalized, true savings/costs can be found.
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Questions?
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