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Literature Review

Thereisasubgtantid literature in the medicd, psychologica, and sociologica fields
which describe the deep process and its impact on cognitive, socid, and emotiona development
and functioning. Compelling evidence supports the contention that waking activities and events
play an important role in deep. While not yet adequatdly studied in children, there gppearsto
be an inextricable relationship between degp and daytime functioning in adults. Despite what
would seem to be an obvious connection between deep and school performance, little
concerted study of the interaction of these two factors has been undertaken in the school milieu.

Current medical research contends that there exists grest variation in the impact of deep
deprivation upon individuas. This must be sudied in more detail to assure that contemplated
changes in school policy will be sengtive to the individua needs of dudents. Potentia
implications for both professiona fields appear to be profound. Sleep research hasraised a
number of critica questions concerning the learning process of children and youth. If indeed the
gpeculations are valid, educators have a great dedl to benefit from embracing deep research and
making it a part of educationa policy and practice.

M ethodology
For this study, input was gathered from a very wide range of stakeholders. Those

persons include students, teachers, parents, building and centra office administrators, and
education assstants and support staff. Data collection strategies included individua in-person
and telephone interviews, written surveys, focus groups, and areview of documents and prior
information. Due to the need to focus the study because of fiscd and time congraints, the focus
for the mgjority of the data collection was at the secondary level; however, related data was
aso collected at the dementary leve.

Student Survey

The School Sleep Habits Survey developed by Bradley Hospitd a Brown University
was administered to a dtratified random sample of high school sudents (N=471) in three
Minnegpalis high schoals. In addition, a group congsting of Student Council Members
representing each Minnegpolis high school was surveyed (N=48) aswell. The survey wasaso
administered to a sample of Minneapolis middle school students (N=599) and a sample of high
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school and middle school students in a comparable urban school didrict, identified here as
Didrict B.

School Week Seep Patterns

Thefindings support what is found in the literature regarding changes in start times and
deep behaviors. For example, the literature suggests that students who have alater sart time
report fewer depressve fedings and behaviors and less degpiness.

The average score on a sub-scae of the survey, the Depression Scale, was sgnificantly lower
for Minnegpoalis high school sudents than for Didtrict B students. In addition, the average
number of days home sick over atwo-week period was sgnificantly lower for Minnegpoalis high
school students than for Didtrict B students. Because the literature suggests that arelationship
exists between deep behavior and depression and/or student hedlth, the later start time may be
afactor in the differences observed between studentsin these didtricts.

Theliterature aso indicates that sudents who attend schools with later Sart times will
report lower levels of degpinessin association with different school activities. Thereisa
datidticaly sgnificant difference between the va ues reported by Minnegpalis high school
students and those reported by Didtrict B students on the Slegpiness Scale and its various
components. For example, Minnegpolis high school students reported that they had less
difficulty staying awake during classes, while taking tests, while studying or doing homework,
and while working a a computer or typewriter than did Digtrict B students.

Fewer students report faling adeep in class, arriving late to school because of
overdeeping, and feding tired during the day. There are datidticaly significant differences
between Minneapoalis high school students and Didtrict B students on these measures as wll.

The differencesin degp and depressive behaviors between Minnegpolis and Didrict B
sudents may be due to the fact that Minnegpolis students are getting significantly more deep per
night (7 hrs, 27 min vs. 6 hrs, 48 min). Although this amount is on average only 45 minutes
more than the amount reported by Didrict B sudents, it may be even more important that
Minnegpolis students acquire this extradeep at acriticd point in the deep cycle, whichis
supported by the difference in rise time between these two groups.

Apparently Minnegpolis Student Council Members do not regp the full benefits of the
later sart time. For example, the Minnegpolis Student Council Members report significantly
higher values on the Slegpiness Scale and on the Seep Behavior Scade than do Minnegpolis high
school studentsin generd. Thus, the reported levels of deepiness for Minnegpolis Student
Council Members more closaly resemble the levels reported by Didtrict B sudents. Thisfinding
may be generaizable to other students who are very active in other high school activities; that is,
Student Council members, as well as athletes and studentsinvolved in other school-related
extracurricular activities, may use ther time differently than the genera student population.

Note, however, that there is no significant difference between Minnegpalis high school
gudentsin genera and Minnegpolis Student Council Membersin terms of the amount of time
dept on school nights. Thereis adso no sgnificant difference between these two groups in terms
of school day waketime. Thus, Minnegpolis Student Council Members benefit from the later
school gart timein terms of these variables.

Student Academic Achievement
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As part of the School Slegp Habits Survey, students were asked to indicate the |etter
grades they obtain most often in school. These salf-reported grades are on an 8-point scale,
whereA=8A-=7,B+=6,B=5B-=4,C+=3,C=2,C- =1, D+ and below = 0.
Studentsin Minnegpolis report getting higher grades than do sudentsin Didtrict B. There are
many possible reasons for this difference, one of which could be due to the extra hour of deep.
It may aso be that Minnegpolis has more grade inflation than Digtrict B. Minnegpolis Student
Council members report getting higher grades than Minnegpolis high school sudentsin generd.
One possible reason for this may be the type of student who serves on the Student Council.
Note, however, that even though students in Minnegpolis report getting higher grades than do
gudentsin Didtrict B, Minnegpolis students spend less time doing homework than do studentsin
Didrict B. That is, Didrict B students spend more time doing homework during the school
week than either Minnegpolis high school students or the Minnegpolis Student Council
members. Didrict B sudents aso spend more time doing homework on the weekends than
Minnegpolis high school students. This finding lends support to the suggestion made above that
Minnegpolis may have more grade inflation than Didtrict B.

After School Activities

In terms of after school activities other than homework, start time does not seem to be
restricting student participation in organized sports. If anything, Minnegpolis students spend
more time than those in Didrict B, on average, participating in organized sports during the
school week. Minnegpolis Student Council Members spend the most time participating in
organized sports during the school week compared to the other two groups. Thisfinding is not
related to school start time, which, to reiterate, does not appear to restrict student participation
in organized sports. Also thereis no Satigtica significance between the amount of time spent
participating in extracurricular activities on the weekend among these three groups. Thisfinding
aso supports the assartion that school start timeis not restricting student participation in
extracurricular activities,

Middle School Comparisons

Perhaps the most important information discovered is that there are not many variables
on which these two digtricts differ ggnificantly, despite the fact thet the start times are
dramatically different (i.e., Minnegpolis middle schools gart at 9:40 AM and Didrict B middle
schools gart a 7:30 AM). However, the findings that do demondtrate statistically significant
differences dl support the argument that changing Minnegpolis middle school sart times does
not negatively impact Minnegpolis middle school students. Of importance isthat sudentsin
Minnegpolis are getting more deegp each night, on average, than sudentsin Didtrict B (compare
8 hrs, 42 minto 7 hrs, 25 min).

Further Analyses Relative to High School Students
The anadlyss of the sudent data dso investigated the relationships between certain
variables, such as the relationship between employment after school and reported grades.
Thereisadatigticaly sgnificant, dthough very smdl, negative correation between the number
of hours worked during the week and self-reported grades. In other words, the more hours
worked during the week, the lower the self-reported grades. However, because the correlation
iswesk and is based on alarge sample size, we could not easily predict a student’ s letter grade
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just by knowing the number of hours he/she worked during the school week. Thereisdso a
daidicdly sgnificant, athough very smal, negative correation between the number of hours
worked during the weekend and self-reported grades.

There is no reationship between participation in sports and letter grades when practice
occurs after school or on the weekend; that is, letter grades are not affected positively or
negatively if students practice after school or on the weekend. However, agatidicaly
ggnificant, negative correlation exists between practicing before school and letter grades. That
is, the more days per week students spend practicing before schoal, the lower the self-reported
grades. An interesting subfinding isthat in looking at hours of practice instead of days of
practice per week, there was a satisticaly sgnificant, positive relaionship between the numbers
of hours of practice on school days and sdlf-reported grades. However, this effect was only
found if practice did not occur before school. One may speculate that the fewer hours a
Sudent has available, the more efficient the student will manage hisher time.

Findly, thereis no datidticaly significant relationship between participation in
extracurricular activities other than sports and salf-reported letter grades. In other words, |etter
grades are not affected pogitively or negatively by participation in extracurricular activities other
than sports.

Student Attendance and Achievement

Initial andlysis of the student attendance data suggests that there was a very modest
improvement in attendance rates at the high schools during the first year after the later start time
had been implemented.

Achievement datais currently being compiled. However, it must be noted that any
findings will be conddered as informationd and prdiminary, and that conclusonswill be drawvn
only after three years worth of student achievement datais available and analyzed.

Teacher Survey Results

In the summer of 1998, a one-page questionnaire was sent to every high school teacher
in the Minnegpolis School Didtrict. The survey questions were developed as aresult of findings
from the focus groups data collected for this study. Out of these gpproximately 500 teachers, a
total of 335 returned their completed surveysto CAREI, for aresponse rate of 67%. The
survey contained both closed- and open-ended questions.

Impact on Student Behavior

The written survey revedsthat 57% of the teachers report a greater number students
being more dert during the first two periods of the day than was the case with the earlier start
time. Infact, thisitem generated the most agreement of any question on the survey. Sixteen
percent were neutrd in their answer, and 27% disagreed. Also, dightly more than haf (51%) of
the teachers agree/strongly agree that they see fewer students deeping at their desks.
Interestingly, the respondents were evenly divided into thirds (33% agree/strongly agree, 32%
neither agree nor disagree, 35% disagree/strongly disagree) with the question, "I see improved
student behavior in generd.”
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Teachers are evenly divided in terms of the nature of the comments (pogtive vs.
negative) they have heard from students and from parents regarding the later sart time. Of
those that neither agree nor disagree, 25% say that they have heard neither positive nor negative
comments from students, and 40% say that comment has not been heard from parents.
Although practices, extended day programs, and rehearsals were shortened, students il
arrived home at alater hour than they did last year, fostering parental concerns about safety and
somewheat reducing student participation in after school activities.

Difficulties with students work schedules were noted by severd teachers, who wrote
that these teenagers have lesstime to work or must work later in the day in order to put in as
many hours as they were able to previoudy. The teachers aso perceived that there was less
involvement in extracurricular activities because of the variety of demands placed on students
and the decreased time in which to complete these because of the later school ending time.
However findings from the student survey would not substantiate thet perception. Findly,
severd teachers noted that some students now seem moretired at the end of the day, with class
extending an hour later into the afternoon.

Impact on Instructional Endeavors

By adight mgority, teachers reported that the later start enabled students to come to
school more rested, and therefore were more ready for learning. The trade-off, however,
meant that at the end of the day, some student athletes needed to be excused from thelir last
hour of classto get to an ahletic event on time. While fewer than 20% of high school students
participate in ahleticsin any one season, at times there is a perception by teachersthat the early
dismissal of evenafew studentsis a problem. One teacher wrote, "Now, | lose one-hdf of my
sixth hour IB [International Baccalareate] classin the fal to sports dart times” Thedilemmais
being fdt by the coaches as well as the classroom teachers, "As ateacher and acoach, | was
extremdy troubled that | had to excuse my student athletes from class 13 times this spring for
track meets.... Many of us[coaches] were very distressed about this Situation because it goes
againg everything we stand for as educators.” Still, the mgority of the sentiment about Sudents
missing class because of sportsis summed up in this comment, "Please kegp in mind that the
primary purpose of schoolsisto educate, not to run extracurricular sports programs.” Clearly,
thisisacriticd issueto resolve if the later garting time is to remain in place to benefit all
students, and not just those not involved in ahletics.

During the focus groups with teachers, the respondents noted that fewer students were
seeking academic help before and after school. This concern was substantiated by the written
survey, where 50% of the teachers disagree/strongly disagree that more students are seeking
academic help before school and 60% disagree/strongly disagree that more students are
seeking academic help after school.

Trangportation issues and their impact on learning gppear to be huge issues in feding
favorable towards the later start. Being in the "second tier” of the Minneagpoalis digtrict's three-
tiered busing schedule means that buses arrive late much more often now. Thisisusualy
because of delaysthat occur during the firgt run for the dementary schools who have a 7:40
dart. One teacher noted, "Tardies are till a problem with the 8:40 start time--with many
students late because of late buses. [Thisis| very frugtrating--amost impossible to teach when
you have a continuous stream of |ate sudents.”
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Findly, many teachers commented on the positive effect it has had upon their own
preparation for the ingtructiona day. Teachers are having faculty or department meetings before
schoal ingtead of after school and find that they are fresher for thinking through difficult
curriculum changes and fed greeter energy to be engaged in professond discussons.

Impact on the Teachers Personal Lives

The professiona and persond lives of teachers are unquestionably interdependent, and
the findings from the focus groups highlighted the need to ask more definitively about that on the
written questionnaire. The question, "'l have found thet the later start time has had a positive
impact on my persond schedule before school” resulted in 51% of the teachers responding
agree/strongly agree. Thirty-four percent disagree/strongly disagree, and only 14% were
neutrd. In contrast, the question, "I have found the later start time has had a positive impact on
my persona schedule after school” resulted in 68% of the teachers marking disagree/sirongly
disagree (with 49% of that totd at the strongly disagree level). Sixteen percent were neutrd,
and 16% agreed/strongly agreed.

Those teachers who experienced a positive persond outcome from the later start cited
improved hedth, more persond family time in the morning, more degp/more dert in the
morning, and time to exercise in the morning before going to work. The fact that they are
getting more deep and are better rested was brought up by 16% of the teachers. One stated, "I
did not get more and more exhausted as the year progressed”, while another reflected, "
redized in May, that in years padt, I've been totally deep deprived and acted as such!™

The negative outcomes from the later sart were a strong theme in the focus groups, and
were dightly more prevalent dso on the written questionnaire. The most often-mentioned
persond reason for didiking the later sart time was that it resulted in teechers having to drivein
heavier traffic both to and from school. Teachers dso reported being more tired at the end of
the day than in previous years. The combination of persond obligations and teacher fatigueis
perceived by Minnegpalis faculty to have decreased teacher supervison of after school
activities.

Overall View of the High School Changes

The teachers were asked to respond to the following question: "My fedlings, overal,
about the later dart are..." with the response set of, "Hateit”, "Don' likeit", "Neutrd", "Likeit",
and "Loveit". Only dightly more respondents (45%) felt favorable--Like it/Loveit--than
unfavorable (44% responded Don' like it/ Hate it) about the change. Only 11% felt neutrd.
There was a stronger favorable response of "Love it", with 23% giving that response, than there
was for the negative "Hateit", with 15% of the total.

Findly, the question was asked about the ided start time for school. Although 44% of
respondents answered the previous question that they either hated or did not like the new start
time, it isalso clear based on the responses to the question above that very few (3.5%) would
choose to return to the previous sart time of 7:15 AM. The ided start time for Minnegpolis
high schools, according to these teachers, is 8:00 AM. Perhaps most significant isthe fact that
amog three-quarters of the teachers surveyed (72.7%) chose a start time of 8:00 AM or later.

Focus Group Data
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The groups were conducted with teachers, students, and support/administrative staff at
three high schools and five middle schools. Administrators from each school solicited volunteers
and insured that each grade level was represented. While not specificaly controlled for in this
study, informa attempts were made to generate a diverse group of participants in terms of
gender, ethnicity, and diversity of opinion concerning the start time. Focus groups were also
conducted at fourteen dementary schools with only teachers and administrative/support staff. In
totd, the fifty-four focus groups provided aforum for participants to reflect on the impact of the
gart time change and to identify areas of greatest concern and relative to the change.

What was clear from the data was that opinions, both positive and negative, were
grongly held regarding the impact of changesin school sart time. The data suggested that the
impact of changesin school gart time was highly individudized. A laer sart wasided for some
families, while the same change in start time was disastrous for others. This held true for
teachers and support/administrative staff aswell. The impact on students was so seen to be
highly individualized. Specid needs students were reported to be impacted somewhat
differently and more positively than the generd school population.

Severd conggtent patterns of response emerged from the focus group data. The 8:40
dart was seen to be the most desirable by far, followed by the 7:40 gart. The least desirable
and the most problematic start time was 9:40. The 9:40 start for middle school students and
some eementary students was particularly problematic in terms of the perceived negetive impact
upon teaching and learning.

Transportation was seen to be at the heart of many of the problems relive to the
current school schedule. Late and unavailable school buses were seen to have a profoundly
negetive effect on morning classes, field trip opportunities, and after school activities. For many
students who are dependent on school transportation, the limited availability of school buses
limits their access to the resources of the school.

In only afew schoolswas it gpparent that community services such as parks and
recreation, libraries, the YMCA/YWCA, etc., had been fully involved in aplan to trangtion to
the new schedule. The result was that many respondents reported feding abandoned by the
digtrict and the community. Families of students and the families of teachers and support staff
often found it difficult to access services such as daycare, recreation, and hedth care. While
some schools put forward a substantid effort to work with the communities and familiesto
assure these services, other schools found themselves at aloss to make these adjustments.

Athletics

Twenty-eight athletic directors and coaches were interviewed from various Minnegpolis
high schools and middle schools concerning their experiences with the later school gart timein
relationship to athletics. High school athletics were given more aitention than middle school
athletics Smply because of the large number of organized sports at the high school leve,
compared to the small number of organized middle school sports. The 18 high school coaches
interviewed indtructed atotal of 43 sports.

About hdf of the interviewees (13) indicated that the change has been difficult and they
have had to do alot of accommodating, but that they are coping with it. Three othersindicated
that there have been afew hasdes, but that, overdl, it has not been abig ded. Three
participants indicated that it has been a very bad experience — “horrible’ was the word one
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coach used. Theremaining Sx participants indicated that there have been pluses and minuses,
and of these 9x, a couple of them said that the change has been positive.

Some of the principle problems that participants raised associated with the later school
day were students leaving school early for competitions, shortened practices, lack of facilitiesto
accommodate teams practices and competitions, less student participation in athletics, and a
shortage of buses to take athletic teams to practices and games.

Activities

Co-curricular ectivities are the before and after school activities that are non-ahletic,
such as drama, speech, student council, yearbook, computer club, chess club, etc. The student
activities director of the Minnegpolis Public Schools was interviewed aong with 13 co-
curricular activitiesingructors from the middle and senior high schools. The impact of the later
school start time on middle and high school co-curricular activities was not Sgnificant in a
positive or negetive way.

Interestingly, the four interviewees who reported that their activities were negetively
affected by the later start time aso stated that in some ways they liked the new schedule. Two
of the four went so far asto say that they want the high school sart timeto say theway it is, a
8:40. The other two indicated that they would prefer astart time of 8:00 and 8:15, il
sgnificantly later than last year’ s sart time. Although their activities have been impacted in a
negeative way, they mentioned that the students are more aert, and that they persondly like it
better than last year's start time. Overall, two-thirds of the high school instructors who were
interviewed stated that they prefer to start school a 8:40. The average preferred school start
time among dl 13 ingtructors was gpproximatdly 8:15.

Conclusion

Although some difficulties have arisen due to the changes in the starting times of schools
in the Minnegpolis School Didtrict, the overdl view of the evauation thus far isthat there are
clear postives emerging from the firs year'sdata. As adjustments and changes have been made
to adapt to a change in a school' s darting time, to make further sgnificant changes anytime soon
would cause students, teachers, and families to, once again, experience disruption. For that
reason, and for the positive effects that have appeared thus far, the words of ateacher
responding in writing ring true, "This change has been along time in coming--please give it a
long trid before making ajudgment.”
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