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Abstract 

As of the 2016-2017 school year, the State and Federal Governments have not provided formal 

guidance to local school districts in regard to appropriate school start times.  While 

psychologists, policy makers, and the medical community have recommended implementing 

later start times, disagreement continues as to what the shift should look like.  Furthermore, a 

direct link between later school start times and student academic measures has been elusive.  

Despite the lack of formal policy, a body of research has emerged that points to many health and 

wellness benefits associated with an increase in the number of hours of sleep a student obtains 

each night, and the time of day adolescents attend school.  For most communities, adjusting 

school start times is one of the only modifiable contributors towards increasing the number of 

hours a student sleeps. Consequently, in the absence of formal guidance, local districts should 

consider careful review of their school start time policies.   
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Executive Summary 

 While the importance of the total number of hours of sleep a student receives and the 

biological effects “phase shift”  has on adolescents has been clearly established in the literature, 

no policy support or guidance, in terms of appropriate school start times has been provided by 

The Federal Department of Education or New York State Department of Education.  The issue of 

school start times is complicated further by a lack of empirical research establishing the direct 

effect of later school start times on popular academic achievement matrices, such as graduation 

rate and standardized test scores.  Nationally, the average school start time is 7:59 a.m., with 

42.5% starting before 7:59 a.m. and 57.5% starting after 7:59 a.m.  The vast range of high school 

start times is based on many factors such as bussing, athletics, and tradition.  However, since the 

1990s, school districts have begun to include adolescent development and wellbeing in the 

school start time equation.  With increased pressure on school systems to tighten finances and 

simultaneously increase student achievement, renewed attention has been placed on the effects of 

school start times.  In light of the literature reviewed and the variety of high school start times 

found, the following should be considered by both the New York State Department of Education 

and local district Boards of Education when considering the development of formal policy 

around school start times: 

1. Total Hours of Sleep:  The average high school student fails to receive the optimal 

9+ hours of sleep per night.  Specifically, The National Sleep Foundation (2006) 

found that 59% of students grades six through eight and 87% of students grades nine 

through twelve are getting less than the recommended 8.5 – 9.5 hours of sleep, and 

most high school seniors averaged less than 7 hours of sleep.  
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2. Biological Phase Delay and Altered Sleep Drive in Adolescence:  Two factors have 

emerged that impact student sleep issues.  Phase Delay (Circadian rhythm), a 

biological process where student sleep patterns shift later in the day, and Sleep Drive, 

the brain’s response to sleep pressure. Both of which change dramatically during 

puberty (Carskadon & Jenning 2004, Carskadon, 2011; Eaton, McKnight-Eily, 

Lowry, Perry, Presley-Cantrell, & Croft, 2010).  As a result of these biological 

changes, adolescents have difficulty falling asleep early in the evening and waking 

early in the morning, as necessitated by traditional school start times. 

3. Effects of Adolescent Sleep Loss:  A vast range of negative effects of chronic sleep 

loss in adolescents has been documented in the literature and include: Physical Health 

and Safety (increased risk of obesity, cardiovascular morbidity, motor vehicle 

crashes, caffeine consumption, nonmedical use of stimulant medications, and lower 

levels of physical activity), Mental Health and Behavior (increase in anxiety, 

depression, suicidal ideation, poor impulse control and self-regulation, risk taking, 

impaired interpretation of social/emotional cues in self and others, and vulnerability 

to stress), Academic and School Performance (cognitive deficits, impaired executive 

function, impaired attention and memory, deficits in abstract thinking, verbal 

creativity, lower academic achievement, poor attendance, and increased dropout 

rates) (Owens, Au, Carskadon, Millman, & Wofson, 2014). 

4. Is Starting School Later the Answer:  While the negative effects of high-school-age 

children not receiving appropriate levels of sleep during optimal periods of the day 

have been established, a direct link between moving school start times and improved 

academic performance (GPA, Test Scores…) has been more difficult to establish.  
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Inconsistencies exist in the literature concerning the overall effect of later start times 

and academic performance (Wahlstrom, 2014). 

5. Policy Considerations for Moving School Start Times:  Consensus around school 

start times has been difficult to establish.  While both the Federal and State Education 

Departments encourage local districts to explore the effects of moving school start 

times, this type of change faces many challenges at the local level. These challenges 

include but are not limited to: sports schedules, bussing costs, extended school days, 

child care, and local culture (Wahlstrom, 2002; Owens, Baylor, Drobnich, & Lewin, 

2014). 
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Introduction 

  Research in the area of school start times is really a question of the overall effects 

of insufficient sleep during adolescence and the potential ill effects thereof.  From this 

standpoint, researchers and school policymakers are encouraged to acknowledge from the outset 

that, while often showing positive effects on students’ health and wellbeing, simply adjusting 

school start times does not solve the student sleep issue.  School districts would be wise to 

identify school start times as one “modifiable factor,” while making considerable efforts to 

educate families about the many other factors outside of the schools’ control, such as excessive 

time demands due to employment, extracurricular activities, social networking, and electronic 

device use (Owens et. al., 2014).  With these limitations noted, school start times are one of the 

factors that contribute to student sleep and wellbeing and are therefore worthy of policy review.  

This Policy Brief will review the available literature around adolescent sleep trends, the ill 

effects of these trends, and the indirect effects of these risk factors on schools.  Ultimately, 

policy considerations will be addressed and recommendations made.   

Review of the Literature: 

Understanding adolescents and sleep: 

 Total hours of sleep required by adolescents.  The literature surrounding adolescents 

and their sleep patterns and practices agree that high school students tend not to get enough 

sleep.  O’Malley and O’Malley, as quoted in Ivanenko, (2008) states, “…adolescents get 

significantly less than the optimal 9.2 hours of sleep per night, particularly during school nights” 

(p.79).  Additionally, while traditional wisdom postulated that children would need fewer hours 

of sleep as they age until reaching the average 8 hour requirement at adulthood, studies have 

shown that older adolescents still required sleep amounts closer to that of their younger 
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preadolescent counterparts, and despite receiving adequate sleep would continue to report 

increased daytime sleepiness (O’Mallery & O’Mallery, 2008). Mary Carskadon (1999) agrees, 

“even though the total amount of sleep was unchanged, alertness declined in association with 

pubertal development … older teenagers may need more sleep than when they were younger” 

(p.348).  Specifically, The National Sleep Foundation (2006) found that 59% of students grades 

six through eight and 87% of students grades nine through twelve are getting less than the 

recommended 8.5 – 9.5 hours of sleep, and most high school seniors averaged less than 7 hours 

of sleep. Therefore, we can conclude that late adolescents require more sleep than adults, in the 

range of 9 hours, and that even with adequate sleep adolescents report increased daytime 

sleepiness (Blatter & Cajochen, 2007; Short, Gradisar, Owens et al. 2014; Lack & Wright, 2013). 

 Biological factors that affect adolescent sleep.  Children under the age of nine tend to 

sleep consistently and wake spontaneously around the same time each day.  This regular pattern 

is an example of a consistent circadian phase.  The circadian rhythm has been likened to an 

internal clock that dictates our ability to easily fall asleep and naturally rise (Blatter & Cajochen, 

2007).  If left to wake naturally, as on the weekends, adolescents tend to go to sleep later and 

wake significantly later than prepubescent children (Carskadon, Vieria, & Acebo, 1993).  This 

“delayed phase preference” has been identified as a biological change found in adolescents that 

shifts the natural urge to sleep later in the evening and wake later in the morning, which explains 

why teens have a difficult time falling asleep before 10:00 p.m. and waking prior to 8:00 a.m. 

(Carskadon, Vieria, & Acebo, 1993; Kirby, Maggi, & D’Angiulli, 2011; Carskadon, 1999; 

Fischer et al., 2008). 

 In addition to the phase shift in circadian rhythm, adolescents also experience an altered 

“sleep drive.”  This sleep drive is the body’s natural response to the accumulated effects of being 



Literature Review and Policy Brief Shifting Secondary School Start Times:   8 
 

awake.  Simply stated, the sleep drive is what makes you sleepier the longer you are awake.   

The literature has noted a significant difference in adolescent sleep patterns and needs.  As 

compared to their prepubescent and adult counterparts, the adolescent brain has demonstrated an 

increased response to sleep loss and pronounced  increase in difficulty falling asleep after being 

awake 14.5 – 18.5 hours (Jenni, Achermann, & Carkadon, 2005; Taylor, Jenni, Acebo, 

Carskadon, 2005). 

 Additional factors affecting adolescent sleep.   Additional factors that contribute to the 

chronic lack of sleep experienced by the average adolescent include: school start times, use of 

technology, and light exposure.   

 The average school start time for the nation’s 18,360 public high schools is 7:59 a.m., 

with 42.5% starting before 7:59 a.m. and 57.5% starting after 7:59 a.m. (National Center for 

Education Statistics, 2011-2012).  A school’s start time has been deemed by some to be the most 

important social factor (Wahlstrom, 2014; Owens, Au, Carskadon, Millman, & Wolfson, 2014).  

School start times set the pace and rhythm of a community and its residents, school age or 

otherwise. 

 Technology use is on the rise for adults and adolescents.  Statistically, adolescents are 

using technology more and more for social and educational purposes (National Sleep 

Foundation, 2006).  Research done by Polos et al. (2010) found a negative correlation between 

technology use and one’s ability to fall asleep.  Additionally, this same research suggests that 

increased use of technology can lead to reports of poor mood, behavior, and cognitive function.  

While the research is still emerging, it would suggest that the increased use of technology, for 

school or recreation, may trigger the body’s response to natural light (screen time) thus inhibiting 

sleep. 
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 Light exposure is a key influence on the natural circadian rhythm.  Calamaro et al. (2009) 

report that increased exposure to light, artificial or natural, can delay the circadian rhythm.  

Additionally, the exposure to light from screens (T.V. phone, computer, tablet) prior to bed has 

been reported to increase sleep difficulty.  The increased use of technology by teens as 

mentioned above has a compounding effect on sleep loss. 

Effects of Adolescent Sleep Loss 

 The effects of sleep loss have been studied for decades, and some consensus exists in the 

field.  Asarnow, McGlinchey, and Harvey (2013) observed: 

 Teenagers report regular insufficient sleep and excessive daytime sleepiness. Estimates 

 indicate that between 45% and 85% of sixth grade through twelfth grade students report 

 less than the recommended amount on school nights, and 44% of students report 

 difficulty staying awake during school. The epidemic of insufficient sleep among 

 adolescents is  particularly alarming given the accumulating evidence that sleep is needed 

 to support optimal cognitive and emotional functioning. (pp. 1-2) 

The American Academy of Pediatrics (2014) recently joined the debate by publishing a report 

entitled “School Start Times for Adolescents,” in which they conclude that due to biological and 

social factors (primarily early school start times) teens fail to receive enough sleep and 

consequently suffer the risks listed in Table 1.  Here, many of the risks contributing to the 
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Physical Health and Safety, Mental Health and Behavior, and 

Academic Performance of adolescence have been identified. 

 Physical Health and Safety.  The most surprising 

research finding concerning adolescents lack of sleep and 

school start times has come out of a study by the Center for 

Applied Research and Educational Improvement (2014) 

which found that “in two of the four communities for which 

they had crash data and which had instituted a later start time 

for their high schools, the rate of car crashes for high school 

age drivers dropped by 65-70%” (p. 48). 

 Mental health and safety. Over the last three 

decades, research in the fields of sleep and sleep disorders 

has found a range of negative effects associated with 

inadequate sleep, including: increased anxiety, depression, 

low self-esteem, and a negative outlook on life (Frediksen, 

Rhodes, Reddy, & Way, 2004; Dahl & Lewin, 2002; Short, 

Gradisar, Lack, & Wright, 2013).  Additionally, increased 

rates of suicidal thoughts, mood disorders, poor impulse control, impaired interpretation of 

social/emotional cues, and decreased motivation have been documented (Alfano, Zakem, Costa, 

Taylor, & Weems, 2009; Lofthouse, Gilchrist, & Splaingard, 2009).  

 High risk behaviors.  McKnight-Eily et al. (2002) found that the rates of substance 

abuse and risk taking behaviors (cigarette, marijuana, sexual activity, and alcohol consumption) 

among adolescents tend to increase as sleep decreases. Additionally, a lack of sleep affects one’s 
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executive brain function, which increases the likelihood of risk-taking behaviors (Lund, Reider, 

Whiting, & Prichard, 2010).  This can have an additive effect on an adolescent’s already 

heightened feeling of invincibility. 

 Academic performance.  While the direct effect of sleep on academic performance is 

still an emerging field, many studies point to the important impact of sleep on cognitive function 

(Owens, Au, Carskadon, Millman, & Wofson, 2014).  Studies correlating sleep to academic 

achievement are difficult to find due to the varied measures used for determining academic 

achievement (grades, tests, graduation rates) and the complexity and inconsistency of these 

systems nationally.  Additionally, ethical issues associated with depriving one group from sleep 

while providing it for another has limited research in the field.  With that being said, Wahlstrom 

(2014) states, “students who do not obtain enough sleep before beginning their school day, will 

have more difficulty understanding material taught that day and struggle to complete an 

assignment or test, regardless of the amount of time spent studying” (p. 6).  Owens et al. (2014) 

claim, “28% of students report falling asleep in school at least once a week, and more than 1 in 5 

fell asleep doing homework” (p. 643).  While the indirect effects of sleep on academic 

performance are clear, establishing a direct effect has been more elusive. 

 However, Carrell, Maghakian, and West (2010) have claimed a causal link between 

increased academic achievement and school start times.  In order to overcome many of the 

physical and ethical barriers to this research, Carrell et al. examined a randomized sample of 

6,165 freshmen students attending the U.S. Air Force Academy.  Carrell et al. (2010) suggest 

that while the students are college freshmen, the sample was taken during the first semester of 

their freshman year, and therefore characteristics of these students were most similar to high 

school seniors.  Next, they were able to find a consistent measure of academic achievement as all 
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freshman cadets must take the same courses, and these courses are presented in a standardized 

way.  Lastly, students in one group were allowed to begin their day fifty minutes later than the 

traditional start time.  This study concluded that the students who started class fifty minutes later 

performed better in both their first class of the day and all other subsequent classes.  This 

suggests that a later start time not only impacts morning classes but also has a positive impact on 

all classes, irrespective of time of day.  Finally, the significant difference in academic 

performance between the two groups was observed as being .142 standard deviations lower on 

average for the earlier start time group.  Thus, according to Carrell et al. (2010), “a later start 

time of fifty minutes in our sample has the equivalent benefit of raising teacher quality by 

roughly one standard deviation.  Hence, later start times may be a cost-effective way to improve 

student outcomes for adolescents” (p.16).  

Is Starting School Later the Answer? 

 The emerging field of literature concerning the effects of school start times on student 

achievement is still largely inconclusive.  However, the positive effects of additional sleep and a 

later start time as effective drivers of student achievement are firmly grounded in the literature. 

While no optimal standard start time exists, the American Pediatric Association believes no 

secondary school should start before 8:30 a.m., and a longitudinal study conducted in the 

Minneapolis Public School District, where school start times were shifted from 7:15 a.m. to 8:40 

a.m., demonstrated positive impacts on attendance, graduation rates, and student, parent, 

teacher… perspectives (Wahlstrom, 2002).  Most recently, a report from the Center for Applied 

Research and Educational Improvement concluded that moving school start times later than 8:30 

a.m. has positive effects on absences and tardiness, and has intermittently significant effects 

on standardized test scores (Whalstrom, 2014).    
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Conclusion: 

 Moving school start times for secondary students to 8:30 a.m. or later has shown to 

increase student total sleep rates, while also matching the “phase shift” adolescence experience.  

The benefits to health and wellbeing, along with the ability to match class times with biologically 

optimal alertness periods, suggest that moving school start times later is worth exploring.  The 

benefits to mental health, attendance, at-risk behaviors, and the potential reductions in 

automobile accidents alone should necessitate this debate.  When coupled with the emerging 

literature, that claims to make causal connections between school start times and academic 

performance, new policies must be explored.  In the absence of guidance form the Federal or 

State Departments of Education, local school districts should begin to explore the data available 

and make decisions that are in the best interest of students and learning, not buses, athletics, or 

convenience. The recommendation that the Superintendent and Board of Education further 

consider and actively study the shifting school start times is grounded in the literature presented; 

recommendations as to how to implement this type of change are more complex.  

 

Recommendations: 

 In light of the literature presented, lack of federal or state guidance, and the ability of 

local school districts to implement policy associated with school start times, the following 

recommendations are made: 

1. Create a state or district-wide committee(s) to study and advise the Administration and 

Board of Education on potential changes in secondary school start time policy. 
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2. Critically examine current local practices and policies as they relate to the literature 

concerning school start times.  With community stakeholders, collaboratively answer the 

following questions (Wahlstrom 2014): 

A. Are the data of sufficient quality and relevance to merit consideration? 

  B.  What do we hope to gain by shifting our high school start time? 

  C.  What might we lose in the process? 

  D.  What will it take to bring our school’s schedules in line with what the   

 research tells us about adolescent sleep needs? 

3. Acknowledge that changes in policy which affect the pace of the community can be 

contentious and emotional.  Wahlstrom (1999) reports:   

 “…researchers discovered that changing a school’s starting time provokes the 

 same kind of emotional reaction from stakeholders as closing a school or 

 changing a school’s attendance area. A school’s start time sets the rhythm of the 

 day for teachers, parents, students and members of the community at large” (p. 

 344).  

4. Collect perceptual survey data concerning stakeholders’ opinions on potential policy 

changes.  Wahlstrom (1999) reminds us, “The impact of changing the [school] starting 

time is felt individually, and the individuals who are affected need to have their views 

heard and legitimized so that the discussion can move forward in search of common 

ground” (p. 344).   

5. Consider any contractual language related to work hours found in your labor current 

agreements made with the district.  Specifically, looking to language which defines both 

total hours worked per day and specific start and end times for secondary and elementary 
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teachers.  Also, note that the New York State Nurses’ Association ties their hours worked 

to that of the teachers’.   

6. Study the following additional topics and issues as they relate to a change in secondary 

school start time policy: 

• Current models for advancing secondary school start times being used Nationally 

- Flip (switch high school and elementary school start times) 

- Shift (move forward all start times or move forward secondary start times) 

- Addition of a “zero period” in the morning 

- Flexible scheduling (Students choose late or early start times) 

• Transportation logistics 

• Impact on community use of fields and facilities 

• Impacts on the budget 

• Impacts on student supervision before and after school 

• Parent, teacher, and student perceptions 
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