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The school day start time refers to the time of day

students begin their classes each day.1  Issues

surrounding school day start times are related to but

separate from issues associated with the time of year

students begin classes or the structure of the yearly

school calendar. Advocates of starting the school day

later than 8:00 a.m. often reference studies on the

physiology of adolescence, noting that teenagers may

find it difficult to fall asleep early enough to receive the

eight or nine hours of sleep per night they require. A

limited number of formal studies explore the link

between later start times and academic achievement.

Later start times may help increase attendance and

improve academic performance for middle and high

school students.

The decision to alter daily start times is complex and

subject to the unique circumstances, needs, and goals

of school districts. Local school boards have the

authority to set their district start and end times;

however, they must maintain 200 calendar days each

year and 6.5 hour school days. (See “Laws and Policies

Concerning School Calendars.”) Logistical concerns

include the impact a later dismissal time would have on

bus schedules and after-school activities.

This legislative brief reviews the logistical

challenges of later start times and examines

current school day start times in Tennessee,

focusing on districts that have switched to a later

start time or are considering such a change. The

brief summarizes information on adolescent

sleep research that is usually cited by advocates

of a later start time, analyzes the physical and

academic benefits that a later start time may

give to middle and high school students, and

reviews case studies of schools that have

changed their start times.

Logistical Considerations
Most secondary schools, nationally and in Tennessee,

begin the school day earlier than elementary schools.

The two most commonly cited reasons for secondary

schools’ earlier start times are bus schedules and the

coordination of before- and after-school activities.

Bus Schedules: More densely populated districts tend

to “tier” their buses, using the same set of buses to

transport several different populations of students on a

staggered schedule. Altering the daily start time of one

or all of the schools may affect bus routes, may prevent

tiered bus schedules, and may require districts to

purchase additional buses. For an urban district like

Metropolitan Nashville Public Schools, a universal start

time change across all grade levels would require the

purchase of additional buses and would likely have a

large financial impact on the district.2 Some districts

may be able to transition to a later start time without

incurring additional expenditures by changing the start

times of all grade levels by the same amount of time,

allowing them to use the same bus routes and tier

system but operating half an hour or an hour later. An

example is the school district in Wilton County,

Connecticut, which pushed back the start time of its

middle and high schools, but kept existing bus routes

Laws and Policies Concerning School Calendars

State of Tennessee
TCA 49-6-3004: Outlines the required 200 days, which
include 180 days for classroom instruction, 10 days for
vacation with pay, five days for in-service education, one
day for teacher-parent conferences, and four other days as
designated by the local board of education.

Tennessee State Board of Education
Chapter 0520-01-03.02 (1)(a): The minimum length of the
school day for students shall be 6 ½ hours.
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by switching the start time for middle and high school

with the start time for elementary school.3

A change to a later start time may prompt

administrators to reexamine bus schedules and identify

and take advantage of efficiencies. For example,

Anderson County Schools (Tennessee), which adopted

a later start time in 2010, found that slight adjustments

to the bus routes allowed the district to continue

operating a two-tiered bus schedule, thereby avoiding

the purchase of new buses.4

Before-school and After-school Activities:

Community members often raise concerns about the

effects of a later dismissal time on after-school

activities. Some districts found that many concerns

typically diminished after the community had time to

adjust to the daily start time change. Case studies of

districts that have successfully switched to a later start

time indicate such concerns can also be reduced or

eliminated if the district is timely in its responses to

community concerns.5

Scheduling for athletic events may be easier if other

area schools agree to later game times. One study

noted that some of the conflicts associated with later

daily start times and dismissals may be reduced if the

change is implemented not only at the district level but

regionally as well.6 In Mahtomedi Minnesota Public

Schools, game times changed from 3:00 p.m. or 3:30

p.m. to as late as 4:15 p.m.. Districts initially resisted

the change, but by the third year teachers and students

had accepted the change.7

Other accommodations include reorganizing course

schedules of student athletes to ensure that early

dismissals for practices and games do not require them

to miss core subject classes.8

Some districts are able to start their school day later

while also saving money in transportation costs and

accommodating concerns about after-school activities.

Moore County Schools in North Carolina pushed back

its high school start time by 45 minutes to 9:00 a.m.

and saved an estimated $400,000 during the 2011–12

school year by adjusting schedules and consolidating

transportation routes. The district adopted a two-tiered

bus schedule and used the same buses at different

times to transport elementary and high school

students.9 Principals expressed concern, however, with

the 4:00 p.m. dismissal time and its effect on athletics

and after-school activities. District officials responded by

shifting back the start time for the high schools to 8:30

a.m. or 8:45 a.m. for the 2012–13 school year in order

to allow for a more agreeable dismissal time.

Start Times in Tennessee
An informal poll of Tennessee superintendents

conducted by OREA found schools in urban and

suburban districts typically start between 7:00 and 7:30

a.m. Schools in rural districts begin at 7:45 a.m. or

later. High schools usually open first, followed by the

middle and elementary schools. Two districts changed

the start time for some of their schools for the 2012–13

school year, one district starting earlier and the other

starting later.10 Milan Special School District in Gibson

County added five minutes of instruction time to the

middle school’s day by changing from a 7:55 a.m. to

7:50 a.m. start time.11 Cleveland City’s middle and high

schools changed from a 7:25 a.m. start time to 7:50

a.m.12

The following section reviews the experiences of other

districts that have either changed or considered

changing their daily start time, including Anderson

County Schools, Metropolitan Nashville Public Schools,

Hamilton County Schools, and Knox County Schools.

Anderson County Schools. Anderson County Schools

adopted a later start time for all schools in 2010. The

start time for high school changed from 8:00 a.m. to

between 8:50 a.m. and 9:00 a.m.; the start time for

elementary and middle schools changed from 7:30 a.m.

to between 8:00 a.m. and 8:15 a.m. Student safety

issues and adolescent sleep needs led school board

members to adopt later start times. Prior to the start

time change, some elementary students were picked up

as early as 5:45 a.m. and dropped off at school up to an

hour before classes started. School board members

cited concerns about the safety of these students

waiting in the dark at rural bus stops as a reason to

reconsider start times.13

Before making any schedule changes, the district

surveyed parents, students, principals, and faculty on

adopting a later school day start time. Responses
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indicated that 45 minutes later was an acceptable

change;14 78 percent of principals expressed support for

starting 30 minutes later. A majority of principals

believed that both teachers and parents would adjust to

the change.15 Respondents raised two significant

concerns about the start time change: logistical

problems for students who had to arrive at school early

due to their parents’ work schedules and fears of less

time for after-school activities and athletics.16 The

district responded to these concerns by adjusting after-

school care to accommodate more time in the mornings

and encouraging tutoring sessions before school for

students who arrive early. These efforts by the school

board and district to gather feedback from parents and

the community in advance of any schedule changes

resulted in a positive response to the eventual changes

from students, parents, and faculty, according to one

district official. The district reports no negative impact

on athletics or after-school activities. Although slight

adjustments had to be made to accommodate bus

routes for some schools, the change did not have a

significant financial impact on the district.17

Hamilton County Schools. The Regional Health

Council (RHC) of the Chattanooga-Hamilton County

Health Department is planning to study school day start

times in Hamilton County.18 Researchers may focus on

three of the district’s Innovation Zone schools to

determine if a later daily start time may help raise

achievement. The RHC intends to solicit community

stakeholder input on how best to address the

transportation and scheduling concerns that typically

arise in conjunction with proposals for a later start

time.19

A report published in 2008 by the Chattanooga Crime

Task Force Committee recommended a later school

schedule of 8:30 a.m. to 3:30 p.m. for all middle and

high schools in Hamilton County.20 As the basis for their

recommendation, the task force report cited a lack of

adequate sleep among teenagers, which often results in

sleepiness and “unwelcome behaviors” such as

depression and a lack of desire to learn. This

recommendation, among others, was also designed to

address the rising number of truant students in the

district. The report referenced statistics that show teens

are more likely to engage in risky behavior and commit

crimes between the hours of 3:00 p.m. and 6:00 p.m.21

The report also addressed related issues, such as

possible increases in transportation costs, though

emphasizing that academic success should be the

primary focus of the schools as opposed to cost saving

measures related to logistics. The report also

addressed possible scheduling conflicts with after-

school athletic programs.22

Knox County Schools. With a few exceptions, middle

and high schools in Knox County Schools (KCS) have

operated on an 8:30 a.m. to 3:30 p.m. daily schedule

since the 1970s. During the 2008–09 budget

discussions, the district estimated that it could save

approximately $750,000 in transportation costs by

reconfiguring the start times for the middle and high

schools to an earlier staggered schedule. Input from the

community, however, showed little support for the

proposed schedule changes; opponents to the schedule

change cited both logistical concerns as well as

research on adolescent sleep needs. Today, KCS

operates a two-tier bus schedule to accommodate the

uniform middle and high school schedules as well as to

ensure that elementary students are not on buses with

older students.23

Metropolitan Nashville Public Schools. Although

changes to school day start times have been discussed

in Metropolitan Nashville Public Schools (MNPS),

logistical concerns preclude implementing changes.

Most high schools in MNPS begin classes around 7:05

a.m., elementary schools around 8:00 a.m., and middle

schools around 8:55 a.m.24 Like Anderson County,

MNPS employs a tiered bus route system. An MNPS

official indicates tiered bus schedules are “more cost

efficient since the cost of additional buses and drivers to

have a universal start time would be a major expense,

plus it is an ongoing effort to hire enough drivers and

substitute drivers to cover the more than 600 buses we

have.”25 According to MNPS, logistical concerns such

as after-school childcare for younger students whose

families depend on older siblings; time restraints for

after-school athletics, activities, and jobs; and children

walking home or waiting at bus stops in the dark due to

time changes throughout the year are the main

obstacles to modifying daily schedules.26
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Effects of Early Morning Start Times on
Adolescents

Physical and Behavioral Effects. A 2011 Centers for

Disease Control and Prevention (CDC) study estimated

that “70 percent of U.S. teens are sleep-deprived, with

nearly 40 percent getting six or fewer hours of sleep per

night.”27 Research indicates that adolescents require the

same amount of sleep as they did when they were

younger, approximately nine to nine and one-quarter

hours per night.28 Poor sleep habits, as well as daily

schedules that are overextended, filled with homework

obligations, numerous extracurricular commitments,

and/or employment, may contribute to adolescents’

difficulty to obtain nine hours of sleep per night.29

Extensive research exists about the physical and

behavioral effects that too little sleep can have on

adolescents. Children who do not get enough sleep are

at risk for “impaired academic performance, an

increased risk of obesity, injuries and accidents, suicide

ideation, and drug and alcohol use.”30 Behaviors

associated with sleep deprivation include “information-

processing and memory deficits; increased irritability,

anxiety, and depression; hypersexuality; decreased

creativity and ability to handle complex tasks.”31

Researchers have also established a link between

insufficient sleep and a high body mass index.32, 33

Studies indicate that adolescents’ sleep patterns differ

from those of younger children and adults. The circadian

rhythm, which drives “sleep-wake cycles,” is not cued

by environmental factors or societal routines and is

difficult to alter.34 Melatonin, the body’s “sleep inducing

hormone,” does not begin production in teens until

around 11 p.m., continues until about 7 a.m., and stops

around 8 a.m.35 According to a 2005 survey more than

half of public high schools reported a start time earlier

than 8:00 a.m. – which means adolescents’ bodies may

still be producing sleep-inducing melatonin in their first

class of the day. One researcher notes that a 7:00 a.m.

wake time for a teen can be compared to a 4:00 a.m.

wake time for an adult.36 The CDC found that delaying

school start times is a demonstrated strategy to

promote sufficient sleep among adolescents.37

Researchers have also found that the teen strategy of

“sleeping in” on the weekends may make it more

difficult to transition back to a weekday schedule.38

Other research shows that teens are at greater risk to

be overweight or obese if there is a significant contrast

between weekend and weekday sleep schedules.39

Case Studies: The Impact of Later Start Times
on Academic Achievement, Attendance, and
Behavior

Minnesota. Although research exists about the

physical effects of sleep deprivation on adolescents, few

formal studies exist on the link between later start times

and academic achievement. The most extensive study

to date, performed by the University of Minnesota,

included 17 Minneapolis area school districts between

1995 and 2000 and found significant improvements in

attendance rates. The study also reported that students

with later daily start times slept one additional hour per

night compared to students with earlier daily start

times. Students reported an improvement in their

emotional and behavioral well-being, with some school

principals noting fewer disciplinary referrals to their

offices.40 (See Exhibit 1.) For more information on the

University of Minnesota study, see Appendix A.

Exhibit 1: Results reported by Minnesota
schools after implementing a later daily start
time

 Attendance in grades 9–11 improved
significantly

 Continual enrollment increased
 Students slept one additional hour per night
 Students reported less depressive feelings
 Fewer students reporting peer relationship

problems or issues with their parents
 Participation in after-school activities and

athletics remained the same
 Principals noted fewer disciplinary referrals to

their offices
 Parents reported positive behavior changes in

their children with fewer confrontations about
getting to school on time

 Urban parents reported more issues with the
schedule change interfering with work
schedules and transportation issues

Source: Kyla Wahlstrom, “Changing Times: Findings from the
First Longitudinal Study of Later High School Start Times,”
NASSP Bulletin 86, No. 633, pp. 3-21, December 2002.
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Advocates for later school start times typically refer to

this study’s results, and many educators who

recommend a later start time cite the study as

justification for making the change. Many schools that

switch to a later start time have since reported their own

anecdotal results of success, including increased

attendance for first hour classes, improved academic

achievement, and reports by faculty and parents of

positive behavior changes among students.

The University of Minnesota researchers, however,

hesitate to judge the success of a later daily schedule

by academic achievement scores alone due to the large

number of variables that can affect student achievement.

They urge school administrators to look at other positive

gains that may be achieved by an altered schedule,

“such as student physical and emotional well-being,

benefits associated with teaching and learning, and

improved family relationships.”41

North Carolina. A study published in Education Next

analyzed the effects of changing the daily start time in

middle schools in Wake County, North Carolina, the

sixteenth largest public school district in the U.S. The

schools operate on a three-tier schedule, with different

schools starting at 7:30, 8:15, and 9:15 a.m. The

variation of start times among middle schools within the

district allowed researchers to compare cross sections

of students. Researchers found that delaying start times

by one hour, from roughly 7:30 a.m. to 8:30 a.m.,

increased standardized test scores by at least two

percentile points in math and one and one-half

percentile points in reading. Improvement in test scores

was greater for students in the bottom third of test

takers. The study suggested that starting school later in

the morning affords students more time to eat breakfast,

which may also contribute to the rise in test scores

observed by researchers. Students with the later start

time spent less time on average watching television,

more time on homework per week, and had 25 percent

fewer absences than typical students, according to the

study. The researchers estimated that the cost to

switch from a three-tier bus model to a single-tier model

and move each student to a 9:15 a.m. start time would

be $150 per student in additional transportation costs

per year. The Wake County school system considered

the study’s results, but opted to continue with the

current school schedule, citing cost savings realized

through operation of the three-tier bus system. System

officials estimated the district saved approximately $100

million in transportation costs between 1993 and 2003

by operating a three-tier bus system.42

Chicago. A study of Chicago Public Schools, where

schools typically begin classes by 8:00 a.m., found that

students performed worse in their first-period class

compared to the rest of their daily courses and had six

more days of absences in their first-period class

compared to their other courses.43 Researchers suggest

that a combination of factors, including early morning

grogginess as well as late arrivals and absences that

are factored into course grades, contribute to the lower

course grade and poor performance on end-of-year

standardized tests.44 The Brookings Institution notes

that “[t]his study highlights the fact that start times

might influence adolescent performance not simply

because they are less alert early in the mornings, but

also because they may be more likely to miss early

morning classes.”45

United States Air Force Academy. A study of United

States Air Force Academy cadets reported similar

results to those found in Chicago. Researchers

randomly assigned cadets to different schedules and

studied the impact on student achievement. Cadets

whose first course of the day began at 8 a.m. performed

significantly worse in all their courses compared to

students who were not assigned a first-period course.46

Massachusetts. A 2004 study in Massachusetts found

a correlation between total hours slept each night and

academic achievement. The study examined two middle

schools, one with a 7:15 a.m. start time and the other

with an 8:37 a.m. start time. The students with the early

start time were tardy more often and had significantly

worse grades overall compared to their counterparts.47

Kentucky. Fayette County, Kentucky, changed the start

time of its high schools from 7:30 a.m. to 8:30 a.m. in

1999. The district has five high schools and enrolls

approximately 32,000. Students reported “meaningful

increases in sleep time, an increase in the percentage

of students who got an adequate amount of sleep, and a

decrease in catch-up sleep on the weekends” following

the schedule change. More sleep may have also been a

factor in reducing the county’s teen car crash rates,
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according to a study of the district’s schedule change.

Researchers noted that Fayette County’s teen crash

rates were “considerably higher than the rest of the

state” prior to the change, but dropped by 16.5 percent

in the two years following the introduction of the later

start time. The statewide teen crash rate increased 7.8

percent over the same period of time.48

Conclusion
Research on adolescent sleep patterns indicates

adolescents’ bodies are programmed to go to sleep

later than younger children and adults, even though they

still require the same number of sleep hours (nine

hours) as elementary school children. School districts

across the country, including some in Tennessee, have

adopted a later start time to accommodate the sleep

patterns of secondary school students. Districts that

have made this change cite research linking a later start

time with improved student behavior, attendance, and

academic performance. Researchers have had difficulty

establishing a definitive link between academic

performance and school start times, and there are

logistical considerations associated with changing start

times (e.g., altering bus schedules, impacts on

extracurricular activities).

Changing school day start times is a significant

undertaking for any school district, regardless of its size

or geographic location. District officials must take into

account the diverse viewpoints of parents, students,

faculty, and the community, and recognize that

successful implementation of such a change typically

involves a compromise on the start time among many

affected groups. Costs associated with shifting to a later

start time depend upon various factors, including:

 Switching from tiered bus routes to a larger fleet

of buses may be too costly for some districts.

 A reexamination of existing policies, bus routes,

and class schedules may reveal potential

efficiencies that could be realized with a later

daily start time.

 Extending faculty hours or hiring additional
personnel may be necessary to accommodate
working parents with children enrolled in before-

school or after-school programs.

Various case studies from across the country show that

some districts, such as suburban Edina, Minnesota,

were able to make schedule adjustments with little

fiscal impact. Moore County, North Carolina was able to

save money by restructuring bus routes and eliminating

buses. Other districts, however, such as the large

district of Wake County, North Carolina, could not justify

the additional bus system costs necessary to

implement later start times. Tennessee’s largest school

districts, such as Metropolitan Nashville Public Schools

and Hamilton County Schools, must contend with

numerous logistical considerations when making any

school schedule changes. Smaller districts, such as

Anderson County Schools, may be able to adopt a later

daily start time with little fiscal impact.
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Appendix: University of Minnesota Study

Many advocates for later school start times base their arguments on the results of a study conducted by the Center

for Applied Research and Educational Improvement (CAREI) at the University of Minnesota. Between 1996 and

2000, CAREI studied the adolescent sleep patterns in 17 districts in the greater Minneapolis area. In 1996–97,

suburban Edina pushed back its high school start time from 7:25 a.m. to 8:30 a.m. The following year the

Minneapolis school district changed its daily start time from 7:15 a.m. to 8:40 a.m. Other districts across the

country often point to these two districts as models for changing school start times. The table below profiles the

two districts in Minnesota.

Sources: Edina Public Schools, “About Us,” http://www.edina.k12.mn.us/ (accessed March 18, 2013).
Minneapolis Public Schools, “2012-2013 Fact Sheet,” http://www.mpls.k12.mn.us/ (accessed March 18, 2013).

Overall, both districts reported positive results with the schedule changes. Attendance for students in grades 9–11

improved significantly. Researchers noted that students at risk to drop out due to insufficient credit from excessive

tardies or absences may benefit from a change in daily start times. Student surveys conducted across the 17

school districts found that students, regardless of daily start time, reported an average bedtime of 11:00 p.m. Those

students in the Minneapolis district, however, slept approximately one hour more each night than students who

started their school day earlier. Students also reported an improvement in their emotional and behavioral well-being.

In schools with a start time of 8:30 a.m. or later, students reported fewer depressive feelings than did students who

started school between 7:15 a.m. and 7:30 a.m.

While the study found a slight improvement in grades district-wide, the results were not significant enough to

correlate directly to the change in the daily start time; the researchers asked the districts to recognize other areas

of improvement such as physical and emotional health improvements reported by students after the implementation

of a later daily start time. Students reported that they felt more focused during the day and had more time to work

on homework during school hours. A majority of suburban Edina teachers responded positively to the change, citing

more time for class preparation and collaboration with other teachers in the mornings. Less than half of Minneapolis

teachers reported positive feelings toward the change, most citing the impact that the later dismissal time had on

their personal lives, especially in regard to rush hour traffic and less down time at home in the evenings. See also

Exhibit 1: Results reported by Minnesota Schools after implementing a later daily start time.

CAREI credits much of the Minnesota schools’ success in implementation to ensuring that all stakeholders –

parents, faculty, and students – were involved in the discussions. Neither Edina nor Minneapolis reported increased

transportation costs in making the schedule changes.  Both districts continued to use the same routes and buses,

but picked up students at a later time.

Profiles: Two Minnesota Districts

 
Edina,  

Minnesota 
Minneapolis, 
Minnesota 

Original High School Start Time 7:25 a.m. 7:15 a.m. 

New High School Start Time 8:30 a.m. 8:40 a.m. 

K-12 Student Population (2012-13) 8,300 32,263 

Teachers & Support Staff 598 (2010-11) 6,227 (2012-13) 

Total Number of Schools in District 9 70 

http://www.edina.k12.mn.us/about-us/welcome/fast-facts
http://www.mpls.k12.mn.us/uploads/fact-sheet_2.pdf
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