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About This Report

This report provides information on the implementation and outcomes of 
the four- day school week (4dsw) using quantitative and qualitative data 
from a variety of sources. We administered surveys of parents and students 
in 36 districts in three states that have substantial numbers of 4dsw dis-
tricts: Idaho, New Mexico, and Oklahoma. We visited 12 of  those 36 dis-
tricts and conducted interviews and focus groups with parents, students, 
teachers, school administrators, and other stakeholders. We also obtained 
administrative data for six states with high numbers of 4dsw districts. This 
report adds to the lit er a ture by providing the richest qualitative data on the 
4dsw to date, analyzing the broadest set of outcomes for a variety of stake-
holders, and using the most up- to- date data available. We aim to provide 
objective evidence to help families, legislators, school boards, districts, and 
states’ departments of education make decisions about the 4dsw. A sepa-
rately available Appendix C (Kilburn et al., 2021) pre sents related materials.

This study was undertaken by two divisions of the RAND Corpora-
tion: RAND Education and Labor and RAND Social and Economic Well-
Being. RAND Education and Labor conducts research on early childhood 
through postsecondary education programs, workforce development, and 
programs and policies affecting workers, entrepreneurship, and financial 
literacy and decisionmaking. Questions about RAND Education and Labor 
should be directed to educationandlabor@rand.org. RAND Social and Eco-
nomic Well-Being is a division of the RAND Corporation that seeks to 
actively improve the health and social and economic well-being of popula-
tions and communities throughout the world. For more information, email  
sbp@rand.org.

http://www.rwjf.org
http://www.rand.org
mailto:educationandlabor@rand.org
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Summary

Moving from a traditional five- day to a shorter, four- day school week (4dsw) 
is a growing trend, especially across states west of the Mississippi River. 
States with large rural areas that have smaller school districts are leading 
the change;  these include Colorado, Idaho, Missouri, Montana, Oklahoma, 
Oregon, New Mexico, and South Dakota. Other states, too, have  adopted 
or expressed interest in the 4dsw in recent years. Among  these are Iowa 
and Texas, as well as Florida. The most popu lar 4dsw schedule holds classes 
Monday through Thursday, with a Tuesday- through- Friday schedule being 
the second most popu lar (Thompson et al., 2020). To meet state regulations 
on minimum instructional time, the 4dsw districts typically have longer 
school days compared with the number of hours each day that districts with 
a five- day school week (5dsw) meet.

Why are some districts embracing this change? Studies have noted that 
shifts to the 4dsw appear to increase during financial downturns (National 
Conference of State Legislatures, 2020; Thompson et al., 2020), and a pri-
mary motive for making the shift is to save money on school- related costs 
such as hourly staff salaries and student transportation (Thompson et al., 
2020). One recent surge in 4dsw adoptions came on the heels of the  Great 
Recession, which coincided with a large real decline in state funding per 
pupil (Leachman and Figueroa, 2019). In addition to financial savings, dis-
tricts also see the 4dsw as offering other merits: the extra day out of school 
could serve as a benefit to help attract and retain quality teachers, could 
increase student and teacher attendance, could provide greater time for 
professional development, and could give students and teachers more time 
to spend with  family (Missouri State University, 2020; Thompson et  al., 
2020). Thus far, the 4dsw is very popu lar among parents (Turner, Finch, 
and Uribe- Zarain, 2019) and teachers (Turner, Finch, and Uribe- Zarain, 
2018b), with views on it among other members of the community being split 
(Turner, Finch, and Uribe- Zarain, 2018a).

To date, however, information on how schools implement the 4dsw and its 
effects on students, teachers, families, and communities is mixed or based on 
studies of individual states. Despite uncertainty, however, school, district, and 
state education leaders are still charged with making choice about the 4dsw. 
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While some states have welcomed the switch,  others have started moving 
away from the model. In February 2018, for example, New Mexico used a fund-
ing bill to put a moratorium on 4dsw expansion throughout the state.

To fill in gaps regarding the ways in which the 4dsw is implemented and to 
better understand the effects of its implementation, the RAND Corporation 
has conducted the largest study to date of its implementation and outcomes. 
This study employed both qualitative and quantitative analy sis, and we ana-
lyzed data collected explic itly for this study (original data) as well as exist-
ing data from publicly available sources (administrative data). We collected 
our original data in Idaho, New Mexico, and Oklahoma. We interviewed 
more than 465 students, parents, teachers, principals, and other stakeholders 
during in- person visits to 12 4dsw district in  these states. More than 6,000 
 middle and high school students and more than 1,200 parents of elemen-
tary school students completed our online surveys, representing 18 4dsw 
and 18 5dsw districts distributed across the three states. Our analy sis also 
examines administrative data from  these three states as well as Colorado, 
Missouri, and South Dakota. The team sought answers to two key questions:

• How is the 4dsw implemented? How do 4dsw school districts and 
schools structure their weeks, and how do students, teachers, and staff 
use their time on the “fifth day” of the week when school is not in 
 session?

• What are the benefits and drawbacks of the 4dsw for dif fer ent stake-
holders? What motivates dif fer ent districts to adopt a 4dsw, and are 
they meeting  those goals? How are students, teachers, families, schools, 
and communities affected by the 4dsw?

This report provides findings that can assist school, district, and state edu-
cation leaders seeking to make informed choices about the 4dsw model and 
develop policies or guide change as needed.

Data Collection and Methods

This study used both using quantitative and qualitative methods and col-
lected original survey and interview data on the 4dsw experience in Idaho, 
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New Mexico, and Oklahoma.  These states  were chosen for three reasons: 
(1) they have numerous 4dsw districts as well as  those that follow the tradi-
tional 5dsw, (2) they had large numbers of districts switching to the 4dsw 
in the last de cade, and (3) they had accurate state administrative data on 
when districts made the switch. We conducted surveys of more than 1,200 
elementary students’ parents and 6,000 high school students in six 4dsw 
and six matched 5dsw districts in each of  these three states. One of the main 
contributions of this study to research about 4dsw is richer and system-
atically collected qualitative information about the implementation of the 
4dsw from a range of stakeholders in four 4dsw districts in each state. At 
the 12 districts we visited, we conducted interviews with more than 465 stu-
dents, parents, teachers, principals, and other stakeholders. The team also 
collected administrative information from schools in  these 36 districts to 
understand how districts implemented the 4dsw.

 Table S.1 shows what data  were collected from the 18 4dsw and 18 5dsw 
districts in the three study focus states.

The survey and interview data in  Table  S.1  were supplemented with 
administrative data on student achievement and attendance for students 

 TABLE S.1

Data Sources by State and Days in School Week

Data Source

Number of Districts

Idaho New Mexico Oklahoma

Total4dsw 5dsw 4dsw 5dsw 4dsw 5dsw

Interviews and focus groups 

with students, parents, 

teachers, and school and 

district leaders

4 4 4 12

Survey of students  

(grades 7–12)

6 6 6 6 6 4a 34

Survey of parents of 

elementary- aged students 

(K–grade 6)

6 6 6 6 6 6 36

Schedule and related data 

from districts

6 6 6 6 6 6 36

a Six 5dsw districts in Oklahoma  were included in the survey sample. Two of  these six districts did 

not complete the youth survey before the COVID-19 pandemic school shutdowns in the state.
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taking part in the 4dsw and 5dsw between 2009 and 2018.  These data, which 
 were from the Education Opportunity Project (EOP), Common Core of 
Data (CCD), and American Community Survey (ACS), allowed for analy sis 
of student achievement and attendance before and  after the introduction of 
the 4dsw compared with trends in 5dsw districts over time. This analy sis 
combined  these data with information available from additional states on 
the timing of 4dsw adoption, so Colorado, Missouri, and South Dakota  were 
included as well as Idaho, New Mexico, and Oklahoma.  There  were 206 
4dsw districts and 170 5dsw districts in the time series data. We improve on 
previous estimates of the effect of the 4dsw on achievement scores by using 
more than one state for the estimates and by using more recent data that go 
through the 2018–2019 school year.

Key Findings

Despite the increasing number of districts adopting the 4dsw,  there is only 
 limited research examining its effects, and the studies typically examine 
one state.  There are several rigorous studies that have examined the impact 
of the 4dsw schedule on student achievement. Broadly,  these studies have 
found negative or no effects (see, for example, Morton, 2021; and Thomp-
son, 2021a). In their study that compared risk and health be hav iors of stu-
dents in 4dsw and 5dsw districts in Colorado, Israel et al. (2020) also found 
mixed results, with 4dsw students having a higher incidence of some posi-
tive outcomes and a higher incidence of some negative outcomes. One study 
found that 4dsw students participated in more minutes of physical education 
per week, but  there  were no differences in the prevalence of obesity between 
4dsw and 5dsw students (Tomayko et al., 2020). Analyses of cost savings due 
to the 4dsw have generally documented small savings related to per- student 
costs (see, for example, Griffith, 2011; Morton, 2021; and Thompson, 2021b).

The research team examined student achievement, student health out-
comes (sleep and physical activity), cost savings, and more.  Table S.2 lists 
the outcomes studied in the first column. The findings are summarized in 
the second two columns of  Table S.2, and briefly described in the following 
section.



Summary

xv

 TABLE S.2

Summary of Findings for  Factors Playing a Role in Policy 
Decisions Regarding the Four-Day School Week

 Factor Qualitative Finding Quantitative Finding

Districts save money/reallocate funds 

(small amount)

Positive N/A

Recruit and retain teachers Positive N/A

Teacher attendance Positive N/A

Satisfaction with the 4dsw Positive Positive

Students have additional time to  

spend with  family

Positive Positive

Student attendance Positive No difference

Behavioral and emotional well- being Positive No difference

Parent stress Positive No difference

School climate Positive No difference

Sleep and fatigue Positive/  

negativea
Positive/ 

no differenceb

Student achievement Positive/ 

no difference/

negativea

Negative/ 

no differencec

Food insecurity No difference No difference

 Family resources No difference No difference

Student enrollment No difference No difference

Physical activity N/A No difference

NOTES: “No difference” indicates when the qualitative analysis indicated there was no difference 

between 4dsw and 5dsw districts or for which the quantitative analysis found no statistically 

significant difference between the 4dsw and 5dsw, and N/A indicates we did not measure this 

factor. Green indicates that the qualitative data showed stakeholders perceived that the 4dsw had 

an advantage over the 5dsw, or that the quantitative analysis found that the 4dsw outcome was 

statistically significantly better than the 5dsw outcome. Yellow indicates when qualitative findings 

included mixed views from respondents, and the quantitative findings included positive, negative, and/or 

no differences between 4dsw and 5dsw outcomes.

a Respondents reported mixed views.

b Findings varied by student age group.

c Findings varied by statistical model.
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Implementation

Time in school. On average, the 4dsw districts had longer school days, but 
fewer of them and fewer instructional hours over the course of a school year. 
Students in the study’s 4dsw sample had a day that was 49 minutes longer 
on average compared with the study’s 5dsw sample: 7 hours and 55 minutes 
compared with 7 hours and 6 minutes per day. However, districts in the 
4dsw sample had 25 fewer school days per year than the districts in the 5dsw 
sample: 146 days compared with 171 days. The 4dsw districts met for 1,156 
hours per year, while the districts in the 5dsw sample met for 1,214 hours 
per year— a difference of 58 instructional hours per year.

Student schedules. Both 4dsw and 5dsw students reported having simi-
lar daily schedules during their school week. Both 4dsw and 5dsw students 
in grades K–6 spent the same time on homework each week, but 4dsw stu-
dents in grades 7–12 spent approximately 30 minutes more on homework 
per week than 5dsw students.

Student  free time. Students in grades K–6 and 7–12, respectively, reported 
having 4 hours and 3.5 hours more  free time per week than 5dsw students. 
In each age group, 4dsw students spent approximately 30 to 60 minutes 
more than 5dsw students on nonschool sports and hobbies and spent 1 hour 
to 1.5 hours more on chores  every week. Elementary 4dsw students most 
often used that  free time to do chores and school sports, while the high 
school students used the  free time to do chores as well as a wide variety of 
other activities. Older 4dsw students reported spending almost 1 hour more 
per week working at a job than 5dsw students. Eighty  percent of high school 
students and 90  percent of elementary students reported they spent the fifth 
day at home.

School out- of- school time offerings. Most 4dsw districts offered sports 
practice or competitions on the fifth day, while a minority of 4dsw districts 
had clubs or student activities that met that day.

Teacher and staff activities on the fifth day. Most teachers reported 
that the day off was typically a mix of a workday and a weekend day. 
Most reported spending the day  doing personal activities, such as attend-
ing doctors’ appointments and  doing chores, as well as school activi-
ties, like  grading or participating in occasional professional development 
meetings.
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Benefits, Drawbacks, and Outcomes

Perceived 4dsw benefits. Superintendents and school board members 
in the districts visited by the research team felt that cost savings  were the 
major motivation for adoption of the 4dsw. This finding is consistent with 
most related research. Improving student attendance was the second most 
common motivator for the change; stakeholders in eight districts expressed 
this view. Many districts hoped that students who lived far from medical 
or other ser vices would be less likely to miss a full or half day of school 
for attending doctor visits or  running impor tant errands. Other reasons for 
adoption, such as attracting more and highly qualified teachers,  were also 
mentioned, but less frequently.

Districts: Cost Savings

Perceptions of savings. Most superintendents and school board members 
participating in the study indicated that they  were saving some amount of 
money in categories such as decreased transportation and food expendi-
tures, decreased expenditures on substitute teachers, and decreased salary 
and benefits expenditures for hourly employees. While  these savings might 
be characterized as small— the research team has found that savings typi-
cally equal between 0  percent and 3  percent of the overall bud get (Morton, 
2021; Thompson, 2021a)— some administrators noted that even small sav-
ings  were meaningful. At least two districts’ administrators reported that 
 because of the cost savings attributable to the 4dsw, they  were able to keep 
instructional staff and avoid laying off teachers and increasing classes sizes. 
Similarly, some superintendents indicated that savings in some nonin-
structional cost categories allowed them to retain some ser vices related to 
instruction. Many superintendents stressed that even if the 4dsw did not 
reduce overall expenditures, it allowed the district to reallocate funds to 
maintain some academic and student ser vices despite growing costs.

Teachers

Teacher perceptions of the 4dsw as a job benefit. Most teachers viewed 
the 4dsw only as a “job perk,” and other stakeholders thought it gave them 
a competitive advantage in teacher recruiting and retention. Several super-
intendents, school leaders, and school board members reported that their 
 districts used the 4dsw as a “recruitment tool.” However, the majority of 
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teachers participating in the study had taught in the district when it had a 
5dsw or lived in or moved into the community for reasons other than the 
4dsw; for them, the 4dsw was a benefit but not a  factor in their decision to 
take the job.

Students

Student absence rates. School leaders, teachers, parents, and students per-
ceived student absences  were lower in the 4dsw schedule than in a 5dsw 
schedule. However, our analy sis of district- level attendance rates between 
the 2011 and 2018 school years in Colorado, Idaho, Missouri, New Mexico, 
and Oklahoma suggested  there  were no differences. Furthermore, the 
survey data reported by parents and students also showed no differences in 
absences for 4dsw and 5dsw students.

Perceptions of student academic achievement. School principals, 
teachers, parents, and students believed students learned just as much or 
slightly more in the 4dsw than in a 5dsw, and that the difference in min-
utes of instructional time had no real effect on student achievement. School 
staff and parents offered students’ per for mance on state assessments as evi-
dence that  there  were no academic disadvantages to the 4dsw. District lead-
ers and principals reported that their test scores had remained the same or 
improved since adopting the 4dsw.

Student academic achievement in 4dsw districts over time. The 
research team found that student achievement did not grow as fast in the 
4dsw districts  after the adoption of the 4dsw policy compared with simi-
lar 5dsw districts. For example, three years  after the policy change, the 
analy sis estimated that 4dsw student achievement in En glish language arts 
(ELA) was between 0.040 and 0.096 standard deviations lower compared 
with that in similar 5dsw districts, and 4dsw student achievement in math 
is between 0.069 and 0.140 standard deviations lower. By eight years  after 
adoption, the 4dsw achievement in ELA was between 0.145 and 0.229 stan-
dard deviations lower compared with similar 5dsw districts, and the 4dsw 
achievement gap in math was between 0.144 and 0.189 standard deviations 
lower.

Perceptions of student sleep and fatigue. Parents and students inter-
viewed in all 12 of the 4dsw districts reported that one of the advantages of 
the 4dsw is the opportunity to sleep in on the fifth day when school is not 
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in session. However,  others noted that  because the 4dsw school day tends to 
be longer than a 5dsw school day, students  were more tired at the end of the 
school day than they would be on a 5dsw schedule.

Survey results on sleep and fatigue. Elementary students in 4dsw dis-
tricts got more school- week sleep than their peers in 5dsw districts, but 
 there was no difference in the amount of sleep that  middle and high school 
students got during the school week in 4dsw and 5dsw districts. Students in 
4dsw districts used the fifth day to sleep more relative to their 5dsw peers; 
the 4dsw introduced more variability in the sleep patterns of students. 
The research team found no discernable difference in parents reporting 
that their elementary- age child was regularly tired by 4dsw or 5dsw status. 
Among secondary school students, 5dsw students reporting feeling regu-
larly tired 60  percent more than their 4dsw counter parts.

Student food insecurity. Analy sis of survey data on elementary parents 
and youths found no differences in the rates of food insecurity for 4dsw and 
5dsw students. School and district leaders expressed concern that having 
meals at school one less day a week could exacerbate food insecurity.

Student physical activity. Analy sis of the survey data on youths found 
no difference in physical activity between 4dsw and 5dsw students. Stu-
dents, parents, teachers, and school and district leaders did not perceive that 
the 4dsw reduced students’ physical activity, and survey data on elementary 
parents indicated that 34  percent of students in both the 4dsw and the 5dsw 
districts reported daily physical activity of at least an hour.

Student behavioral and emotional well- being. Analy sis of the survey 
data on elementary parents and youths found no differences between 4dsw 
and 5dsw students on mea sures of behavioral and emotional well- being 
and be hav ior. Most parents, teachers, and students expressed the view that 
having a 4dsw improved students’ behavioral and emotional well- being, 
giving students time to “reset” on the fifth day. However, many also recog-
nized the possibility that having one more day at home might be undesirable 
for students in risky home environments, and some noted that the fifth day 
could give students “more time to make poor choices.”

Families

Perceptions of  family well- being, time, and relationships. Formal modeling 
of survey results on elementary parents indicated no significant difference 
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in the perceived stress of 4dsw and 5dsw parents. However, focus group 
parents across all 4dsw districts felt the schedule allowed more flexibility 
in their schedules and made it easier to spend time together as  family. In 
some districts, stakeholders described how time with  family is connected to 
the communities’ rural roots, allowing students to learn skills not taught at 
school in such areas as outdoor sports, like mountain biking and hunting, 
and working with  family on ranches.

 Family resources. Overall, parents in surveys, interviews, and focus 
groups did not associate major cost savings or expenditures with the 4dsw. 
For example, less than 3  percent of parents in interviews and focus groups 
identified fifth- day childcare as a financial concern; they explained that 
parents or caregivers, extended  family, or friends assisted as needed. Some 
parents noted that high school students could work and contribute to  family 
income if needed, and the 4dsw leads to one less day of driving students to 
and from school, saving on fuel.

Schools

Student enrollment. Overall,  there was  little evidence from the interviews 
and focus groups to suggest the 4dsw motivated families to enroll or withdraw 
from  these districts. Parents who  were also teachers in the 4dsw districts  were 
the only exception, noting that they preferred their  children to have the same 
school schedule and, in turn, enrolled their  children in the district.

School climate and engagement. In general, parents, teachers, students, 
and school leaders perceived that  there  were benefits of the shorter sched-
ule for school climate and student and parent engagement. They noted that 
students had a three- day weekend to rest and recoup, and thus  were more 
rested and more  eager to learn and engage in the school community. How-
ever, analy sis of the elementary parents and youth surveys showed that  there 
 were no differences in perceptions of the school learning environment or 
interpersonal relationships between 4dsw and 5dsw students.

Conclusion and Study Limitations

All studies have some limitations, and this one is no dif fer ent. It was imprac-
tical and unethical to randomly assign districts to alternative schedules, and 
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the research team used the strongest quasi- experimental designs available. 
In addition, the survey sample includes only 36 districts in three states, 
which makes it pos si ble that this analy sis is not representative of 4dsw 
 districts more generally. To gauge this, the team did compare descriptive 
statistics of the sample 4dsw districts with  those from the national popu-
lation (Thompson et al., 2020). While the study sample is similar in many 
ways to the national population, the study districts’ revenue per pupil is sub-
stantially lower, the rate of  free or reduced lunch is much higher, and more 
students have Native American or Hispanic backgrounds. Other limitations 
are related to the possibility that the individuals who agreed to participate in 
the interviews had more positive views  toward the 4dsw than typical com-
munity members.

As the study suggests,  there are trade- offs in adopting the 4dsw model. 
Both qualitative and quantitative data found high levels of satisfaction with 
the 4dsw among students, teachers, principals, superintendents, and par-
ents and caregivers. But the 4dsw districts had progressively lower academic 
achievement relative to 5dsw matched comparisons over time. Many study 
participants expressed the view that while the 4dsw worked in their rural 
community, it would not work in other places, such as big cities in which 
parental  labor force participation, industry composition, childcare costs, 
and other  factors would likely be very dif fer ent.

The parents, teachers, district officials, and community members in the 
4dsw districts the research team visited emphasized that they felt the 4dsw 
schedule prepared their students for life. Expressing a view similar to that 
at the heart of the Centers for Disease Control and Prevention’s (CDC’s) 
“Whole School, Whole Child, Whole Community” model,  these study 
participants stated that while academic outcomes— such as achievement 
scores— were an impor tant part of preparing students for life, a spectrum of 
other  factors also played a role, including strong  family relationships, cul-
tural life, physical health, and behavioral and emotional well- being.
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CHAPTER ONE

Introduction

While the four- day school week (4dsw) is a novelty in the eastern United 
States, all states west of the Mississippi River now have 4dsw districts and the 
number of 4dsw schools has grown by more than six times since the turn of 
the  century. In 1999 257 schools used a 4dsw, and by 2019 this number was 
1,607 (Thompson et al., 2020). More than half of Colorado’s school districts 
followed a 4dsw calendar in the 2019–2020 school year, and across the eight 
states where the 4dsw is most prevalent, more than 500 districts currently 
follow a 4dsw (Figure 1.1). One of the more dramatic increases in the use 
of the 4dsw in recent years has been in Missouri, where the number of its 
226 districts using the 4dsw grew from 16 in the 2015–2016 school year to 
61 in the 2019–2020 school year and 105 in the 2020–2021 school year (Riley, 
2020).

This report examines 4dsw schedules implemented before COVID-19, 
when districts held classes four days of the week, typically holding no 
classes on  either Friday or Monday. During the COVID-19 pandemic, many 
schools around the country  adopted variants of the 4dsw as they imple-
mented online and hybrid learning models. As a result, the experiences from 
districts around the country that offered the 4dsw before the pandemic are 
now of even greater general interest.

While the last de cade witnessed increasing enthusiasm for the 4dsw, it 
also saw legislative action aimed at reining in the 4dsw. Some states, such 
as Florida, Iowa, and Texas, expanded the use of the 4dsw as districts in the 
aftermath of the  Great Recession,  because the 4dsw was viewed as a way to 
reduce costs (Heyward, 2018). Other states have begun restricting the use 
of the 4dsw or demanding greater accountability  because of uncertainties 
regarding the effects of the shortened school week on student outcomes. For 
example, during the 2013–2014 school year, California passed Senate Bill 236, 
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which required districts to stop the 4dsw if they  were not meeting adequate 
yearly pro gress. The following year, Montana ordered seven districts to 
cease using a 4dsw  after failing to meet adequate yearly pro gress (Heyward, 
2018). More recently, in February 2018, New Mexico used a funding bill to 
put a moratorium on the expansion of the 4dsw (Lee, 2018).  After a study in 
Oklahoma that cast doubt on the savings from the 4dsw (Hofmeister, 2017), 
state representatives and senators voted to approve a bill requiring districts 
moving to a 4dsw to submit detailed plans to the state articulating the goals 
they hoped to achieve (Oklahoma State Legislature, 2017).

A common theme across all of  these policy activities has been uncer-
tainty over the potential benefits or drawbacks of the 4dsw (New Mexico 
Legislative Education Study Committee, 2018). Despite over half a  century 
of experience with the 4dsw and an active policy landscape for it,  there is 
 limited information and research on its implementation and impact. As 
we discuss in more detail, documentation regarding the motivations for 

FIGURE 1.1

Percentage and Number of Districts Using a Four- Day School 
Week in 2019–2020

SOURCE: Multiple state sources described in Appendix A.  

NOTE: Numbers on top of bars indicate the number of districts in the state that use a 4dsw.
aData pulled from 2018–2019 school year for New Mexico and Oregon.
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moving to a 4dsw, student outcomes associated with it, and the structure of 
4dsw schedules and other logistics comes from a relatively small number of 
articles in the popu lar press, a handful of policy briefs, and less than a dozen 
statistical analyses of 4dsw data.

This study aimed to enrich existing information on the 4dsw by provid-
ing a comprehensive and objective assessment of its benefits and drawbacks. 
Previous studies have used administrative data sets on student outcomes 
and finance as well as surveys of districts (e.g., Morton, 2021; Thompson, 
2021a; Thompson, 2021b). This study adds to the knowledge from  these 
sources by also collecting data including elementary parents and youth sur-
veys in 36 4dsw and five- day- school- week (5dsw) districts and a wide spec-
trum of stakeholder interviews in 12 4dsw districts. The primary goals of 
our study  were to help parents, districts, legislatures, and other decision-
makers understand the following:

• How is the 4dsw implemented?
•  What are the benefits and drawbacks of the 4dsw for dif fer ent stake-

holders?

Embedded in  these two questions are a rich set of subsidiary questions. 
Subsidiary questions related to 4dsw implementation include the following:

• What motivates districts to adopt a 4dsw? The popu lar press has 
emphasized financial motivations for 4dsw adoption, but additional 
 factors may play a central role in districts’ decision to switch to a 4dsw.

• What is the structure of the 4dsw? This encompasses issues like which 
day of the week is taken off, what the length of the four days of school 
is, and the number of instructional days during the school year.

• What types of variation did we observe in 4dsw implementation? We 
explored how districts differed in terms of  whether they offered stu-
dent activities on the day off (the “fifth day”), provided food for stu-
dents on the fifth day, required teachers to report on any fifth days, 
and a number of other features.

To address the second main question, we aimed to capture  these aspects 
of stakeholders’ experiences:
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• students: academic achievement, attendance, social and emotional 
well- being, time use, connectedness to school, and overall satisfaction 
with the 4dsw

• families: childcare use on the fifth day, connectedness to school, stress, 
and overall satisfaction with the 4dsw

• teachers: pedagogy, attendance, job choice and satisfaction, and overall 
satisfaction with the 4dsw

• principals, superintendents, school board members, and community 
members: academic per for mance, finances, attendance, filled posi-
tions, teacher credentials and experience, and school climate.

Many school districts have a motto or mission statement that is similar 
to “preparing students for life,” including academic achievement, physical 
health, behavioral and emotional well- being, strong  family relationships, 
and cultural life (Figure 1.2), and this is very similar to the “Whole School, 
Whole Child, Whole Community” model that the Centers for Disease Con-
trol and Prevention (CDC) advocates (CDC, 2020). In recognition of  these 
impor tant facets of the “ whole child,” our study analyzed qualitative and 
quantitative data on outcomes that are related to  these inputs in order to 
provide more information for stakeholders to use as they decide  whether 
the 4dsw is the school schedule that provides their students with the best 
preparation for life.  Later we discuss individual variables we used to capture 
the inputs into a whole- child model.

FIGURE 1.2
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This study employed both qualitative and quantitative analy sis, and we 
analyze data collected explic itly for this study (original data) as well as exist-
ing data from publicly available sources (administrative data). We collected 
our original data in Idaho, New Mexico, and Oklahoma. We interviewed 
more than 465 students, parents, teachers, principals, and other stakehold-
ers during in- person visits to 12 4dsw district in  these states. More than 
6,000  middle and high school students and more than 1,200 parents of 
elementary school students completed our online surveys, representing 18 
4dsw and 18 5dsw districts distributed across the three states. Our analy sis 
also examines administrative data from  these three states as well as Col-
orado, Missouri, and South Dakota. Before describing our study methods 
and findings, we briefly review what is currently known about the 4dsw.

1.1. The Context and Structure of the  

Four- Day School Week

Districts adopting the 4dsw tend to be small, in western states, and in rural 
areas (National Conference of State Legislatures [NCSL], 2020; Thompson 
et al., 2020). Additionally, district shifts to a 4dsw appear to increase during 
financial downturns, and saving money is one of the main reasons that dis-
tricts cite for making the switch (NCSL, 2020; Thompson et al., 2020). A pri-
mary motive for the 4dsw schedule is the potential to capture cost savings 
due to one less day of expenses such as hourly staff salaries, transportation, 
and utilities (Thompson et al., 2020). The recent surge in 4dsw adoptions 
came on the heels of the  Great Recession, coinciding with a large real decline 
in state funding per pupil (Leachman and Figueroa, 2019). State funding 
typically accounts for about half of K–12 education funding (Leachman and 
Figueroa, 2019) and even greater amounts in higher- poverty districts, which 
are disproportionately in rural areas. Districts  were unlikely to be able to 
raise local funding during the recession, and so this was a time when district 
leaders  were facing epic bud get challenges.

The 4dsw is very popu lar among parents (Turner, Finch, and Uribe- 
 Zarain, 2019) and teachers (Turner, Finch, and Uribe- Zarain, 2018b), with 
views among other members of the community being split (Turner, Finch, 
and Uribe- Zarain, 2018a). In addition to financial savings, districts report 
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other merits of the 4dsw, including a benefit to help attract and retain qual-
ity teachers, increases in student and teacher attendance, less missed time 
for sports activities, greater time for professional development, and more 
time that students and teachers can spend with  family (Missouri State Uni-
versity, 2020; Thompson et al., 2020).

The most popu lar 4dsw schedule holds classes Monday through Thurs-
day, with a Tuesday- through- Friday schedule being the second most popu-
lar (Thompson et al., 2020). In order to meet state regulations on minimum 
instructional time, the 4dsw districts typically have longer days on four days 
compared with the number of hours each day that 5dsw districts meet. In 
addition to instructional time requirements, dif fer ent states also have other 
requirements that 4dsw districts must meet, such as requesting a waiver 
(Washington and Utah) or meeting academic benchmarks (California) 
(Heyward, 2018).

1.2. Previous Research on the Four- Day  

School Week

Despite the widespread adoption of the 4dsw, research examining its effects 
on student,  family, and teacher outcomes is  limited and has yielded negative 
and positive results. Thompson et al. (2020) speculate that variation in the 
implementation of the 4dsw in dif fer ent states— such as required number 
of instructional hours or activities offered at schools on the off day— may 
account for differences in  these studies’ findings. One line of rigorous 
empirical research has estimated the relationship between the 4dsw and stu-
dent achievement using quasi- experimental methods, and the results have 
been mixed. The most recent study (Thompson, 2021b) uses student- level 
data from 2005 to 2017  in Oregon. Thompson estimates that the 4dsw is 
associated with statistically significant but relatively small declines in test 
scores: declines in math test scores of 0.037–0.055 standard deviations and 
declines in reading scores of 0.033–0.042 standard deviations. This paper 
also documents that a decline in achievement in 4dsw districts in Oregon is 
due to reductions in time in school in the 4dsw districts relative to the 5dsw 
districts in Oregon. Another recent study (Morton, 2021), which uses data 
from 2008–2009 to 2015–2016  in Oklahoma, finds no effect of the 4dsw 
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on math and En glish language arts (ELA) scores for grades 3–8. Fi nally, 
Anderson and Walker (2015) uses data on grade 4–5 students in Colorado 
and estimates a 4–7  percent boost in the percentage of students scoring pro-
ficient in math and ELA.

Using data from the 2017 administration of the Colorado version of the 
biennial Youth Risk Be hav ior Survey, Israel et al. (2020) compared risk and 
health be hav iors of students in 4dsw and 5dsw districts. Their results  were 
mixed, with students in the 4dsw districts having a higher incidence of some 
positive outcomes: participating in extracurricular activities; performing 
community ser vice; not skipping school; not using marijuana, alcohol, or 
prescription drugs; spending less time on screens; and being more physi-
cally active. However, the 4dsw students also had a higher incidence of some 
negative outcomes, including being bullied at school, engaging in sexual 
activity, getting less than eight hours of sleep, and skipping breakfast. While 
 these cross- sectional differences cannot be attributed to the 4dsw per se, 
they underscore the mixed information available to policymakers on the 
4dsw policy. In the only other research to examine the relationship between 
the 4dsw and health outcomes, Tomayko et  al. (2020) report that 4dsw 
schools provided almost 20 more minutes of physical education per week 
than 5dsw schools (120 versus 101 minutes per week, respectively). However, 
their study did not find any differences in obesity prevalence between 4dsw 
and 5dsw schools.

Only one study has examined the effects of the 4dsw on crime, and it 
found that juvenile crime in Colorado increased in 4dsw districts on the 
weekday when school did not meet (Fischer and Argyle, 2018). Relative to 
similar rural areas with 5dsw high schools, law enforcement agencies in 
areas with a 4dsw high school saw a 20   percent increase in overall crime 
and a 61  percent increase in property crime on Fridays, although  these areas 
generally had relatively low crime rates. With a focus on the first nonrural 
district to adopt a 4dsw— District 27J near Denver— Nowak, Perrone, and 
Smith (2019) estimate that  after switching to a 4dsw, the housing prices in 
this district’s catchment area dropped 2–5  percent relative to neighboring 
communities. Research has not examined other outcomes for students, such 
as time use, or effects on the  family or teachers.

Analyses of cost savings due to the 4dsw have generally documented 
small cost savings. Morton (2021) uses Oklahoma data to assess the effect of 
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the 4dsw on school finance. She recognizes that the 4dsw not only has the 
potential to reduce a district’s costs, but it also is likely to reduce a district’s 
revenues. This is  because some revenues are tied to ser vices that would be 
reduced as part of a reduction in the number of days of school— for exam-
ple, reductions in federal payments for school lunches. Morton found that 
federal revenue, which constitutes 14  percent of total revenue per pupil in 
4dsw districts in her Oklahoma sample, declined by 6  percent  because of the 
4dsw. The categories of revenue that made up the other 85  percent of total 
revenue per pupil  were unaffected; state revenue, local revenue, and total 
per- pupil revenue did not change with 4dsw adoption.

Morton found no effect of the 4dsw on total per- pupil expenditures or 
per- pupil expenditures for administration, student support, or instruction.  
However, she reports a decrease in per- pupil spending of 7  percent in opera-
tions, 11  percent in transportation, and 12  percent in food ser vices. A paper 
found that school districts that switched to the 4dsw reduced operating 
expenditures per pupil (does not include capital outlays) by 3.1   percent 
(Thompson, 2021a). Using data from a national survey of districts, Thomp-
son et al. (2020) documented reductions in spending for 4dsw districts that 
 adopted the shortened week primarily for cost- saving reasons, while dis-
tricts that  adopted the 4dsw for other reasons exhibited no reductions and 
some small increases in per- pupil spending  after making the switch.

While the research on the effect of the 4dsw on student,  family, and 
school outcomes is mixed,  there is consistency in the research about the 
motivations for adopting the 4dsw and the types of districts that are more 
likely to use the 4dsw. Based on their national survey of 4dsw districts, 
Thompson et al. (2020) report that 65  percent of districts  adopted the 4dsw 
primarily to reduce costs.  These same authors grouped the second and 
third most prevalent purposes for adopting a 4dsw into two categories: to 
address attendance issues (29  percent) and rural issues (31  percent). Atten-
dance issues included student absences, missing school  because of medical 
appointments, and missing school  because of athletics. In rural areas, med-
ical appointments and athletic contests may necessitate missing the bulk 
of a school day  because of long travel times. The category “rural issues” 
encompassed issues such as long commuting times; the need for time off 
for ranching, farming, or hunting activities; and retention of teachers and 
students.
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Against the backdrop of other pervasive challenges facing rural dis-
tricts, the period immediately following the economic recession of 2007–
2009 was one when current expenditures on education fell in real terms. 
Between school years 2000–2001 and 2016–2017, the only period that exhib-
ited declines in expenditures was from 2008–2009 to 2012–2013, when real 
spending dropped by more than 5  percent (National Center for Education 
Statistics [NCES], 2020). Thompson et  al. (2020) documented an uptick 
during this period in districts that switched to the 4dsw, reporting that they 
 adopted it to reduce costs.

Rural districts tend to be smaller than urban or suburban districts, 
and districts that adopt the 4dsw are even smaller than the average rural 
district (Thompson et  al., 2020) and have declining enrollment (Anglum 
and Park, 2021). This is impor tant,  because smaller schools tend to have 
higher- than- average per- pupil costs, in part  because they cannot realize 
economies of scale for staff and ser vices (Odden and Picus, 2019). Besides 
facing higher per- pupil costs, rural districts may also be at a disadvantage 
relative to suburban and urban districts in terms of raising revenue.  After 
the recession of 2007–2009, the relative share of state funding for education 
dropped and local funding increased (Leachman and Figueroa, 2019). Rural 
districts are more likely to be in high- poverty areas, making it more chal-
lenging than for districts in other areas to raise funds through local means 
such as property taxes. The double squeeze of higher costs and falling rev-
enues for rural districts during this period necessitated creative financial 
solutions and may have contributed to the approximate tripling in the 
number of districts using the 4dsw between 2007 and 2019.

The desire to save money supersedes all other motivations for imple-
menting the 4dsw in national surveys. The predominance of this motivation, 
however, is not supported by the anticipated cost savings. If one assumed 
that reducing days in school by one day, or 20  percent, saved a proportional 
amount, then an upper limit on cost savings from switching to a 4dsw 
would be 20   percent. In fact, the bulk of district expenditures are largely 
invariant to the number of days that school is in session. This includes the 
largest category of spending, instructional salary and benefit costs, which 
accounted for 58   percent of district bud gets in the 2018–2019 school year 
(NCES, 2020),  because teachers are typically paid the same amount in 4dsw 
and 5dsw districts.
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Spending on administration, student support ser vices (e.g., library, tech-
nology, health, and other ser vices), food ser vice, operations and mainte-
nance, and student transportation makes up the remaining portion of the 
district bud gets nationally. Administration costs for schools are unlikely to 
decline significantly as a result of conversion to the 4dsw, as the primary 
costs in this category are personnel like principals and superintendents. 
Theoretically, the remaining categories of student support ser vices, food 
ser vice, operations and maintenance, and student transportation could be 
potential sources of savings. For example, if transportation is only needed 
four days instead of five and hourly workers like substitute teachers and 
cafeteria staff work only 80   percent as much, spending in  these catego-
ries might be lower in 4dsw districts. However, several  factors reduce the 
likelihood that  these sources  will generate substantial savings. First, some 
districts open their buildings on the fifth day for activities such as teacher 
professional development or athletic practices and competitions, requiring 
utility and other expenses related to having the buildings open. Another 
 factor that compromises potential savings from reducing spending on one 
day is economies of scale and the large fixed costs of some categories of 
potential savings (Odden and Picus, 2019). Specifically, food ser vice and 
transportation have large fixed costs (like kitchen equipment and space, and 
buses), so a 4dsw only reduces the variable costs by one day and leaves the 
large fixed costs unchanged.

Another  factor that mitigates some potential financial advantage of the 
4dsw is that when costs are reduced  because of lower utilization of some 
categories of spending, the revenue also declines (Morton, 2021; Odden and 
Picus, 2019). This is true for food ser vice and student transportation. State 
governments often reimburse districts for a portion of transportation costs, 
and the federal government reimburses a large portion of food ser vice costs 
in 4dsw districts, reducing the savings that districts realize from reducing 
 these ser vices one day a week.

Combining  these theoretical considerations with national finance data, 
Griffith (2011) estimated that the maximum savings that districts would 
realize from converting to a 4dsw would be about 5.4  percent. Griffith esti-
mated that the  actual savings realized by districts at that time was between 
0.4  percent and 2.5  percent. More recently, using national data, Thompson 
(2021a) estimated that switching to a 4dsw reduced per- pupil operating 



Introduction

11

expenditures by 3.1  percent. He found the largest reductions in food ser vice 
and transportation, with no change in instructional expenditures. Morton 
(2021) finds a similar result in Oklahoma: no significant effect on overall 
spending per pupil but declines in district expenditures on food ser vices of 
12  percent, transportation of 11  percent, and operations and maintenance 
of 7  percent. Morton also reports a 6  percent decline in federal revenue per 
pupil  after districts switched to a 4dsw, reflecting lower reimbursement for 
food ser vices. To sum up, empirical estimates of per- pupil spending savings 
range from 0  percent to 3  percent and have generally been characterized as 
small.

Proponents of the 4dsw also identify it as a mechanism that helps rural 
districts overcome employment barriers. Research indicates that recruit-
ing and retaining high- quality teachers is particularly challenging in rural 
communities (Malkus, Hoyer, and Sparks, 2015; Monk, 2007; Showalter 
et al., 2019). Rural school districts offer lower teacher salaries (Goodpaster, 
Adedokun, and Weaver, 2012; Huysman, 2008; Schwartzbeck et al., 2003) 
than their more urban counter parts. They are also more geo graph i cally 
isolated and farther away from par tic u lar ser vices and activities— such as 
medical care— which pre sents a barrier to recruitment (Lam, Boderick, and 
Toor, 2018; Plain, 2020; Zhang, 2008). In a study of the characteristics of 
districts in Missouri that  adopted a 4dsw, Anglum and Park (2021) show 
that districts that  adopted the 4dsw in fact have lower teacher salaries than 
neighboring districts. They also find that the presence of a nearby 4dsw dis-
trict is the best predictor of  whether a district adopts the 4dsw. Thompson 
(2021b) finds that teachers in 4dsw districts in Oregon have less experience 
than teachers in 5dsw districts, but he does not find a difference in teacher 
salaries between districts with the two types of schedules.

1.3. Road Map of This Report

The next chapter briefly summarizes the methods we used for this study, 
with a more detailed description of our methods in Appendix A. In Chap-
ter Three, we describe what the 4dsw looks like in practice, documenting 
aspects such as the differences in 4dsw and 5dsw schedules and students’ 
time use, and what happens in 4dsw districts on the fifth day. Chapter Four 
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examines the motivations for switching to the 4dsw and the evidence on 
 whether it delivers what proponents promise. In Chapter  Five, we assess 
 whether the 4dsw has a range of outcomes other than the ones that form the 
primary motivations for its adoption. Chapter Six concludes with a discus-
sion of the 4dsw benefits, drawbacks, and tradeoffs.
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CHAPTER TWO

Overview of Methods

This chapter summarizes the methods we use in this study. More detailed 
information on methods discussed in this chapter is provided in Appen-
dix A. This study used mixed methods, meaning that we employ both quali-
tative and quantitative analyses. We also utilized multiple sources of data, 
including data we collected for this study as well as data from administra-
tive sources, district websites, and data sets from federal data sources. All 
data- collection procedures  were reviewed and approved by the RAND Insti-
tutional Review Board and each of the 12 school districts that participated 
in the survey. We first describe the outcome mea sures we examine, and then 
we describe the states, districts, and individuals in our samples. Next, we 
outline our analytic approach, and then we end this chapter with a discus-
sion of study limitations.

2.1. Outcome Mea sures

In the previous chapter, we introduced a simplified version of the CDC’s 
“Whole School, Whole Child, Whole Community” model. As shown in 
Figure 1.2, inputs into a “student prepared for life” include strong  family 
relationships, cultural life, academic achievement, physical health, and 
behavioral and emotional well- being. We attempted to mea sure outcomes 
that would capture  these inputs or that  were widely viewed as contributing 
to them. An example of the latter is student attendance. Student attendance 
itself is not an input into helping students be prepared for life, but rather 
student attendance is valued  because it is known to contribute to academic 
achievement (Gottfied, 2010). In addition to the mea sures playing a role in 
a whole- child model of student preparation, we also had other criteria for 
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selecting outcome mea sures. We prioritized  those that have played a role in 
debates about the 4dsw, as documented in research, popu lar media, or leg-
islative deliberation. They also needed to be concepts we could capture in a 
credible way through one of the sources of data described in the following 
sections that  were feasible in this study— interviews, focus groups, elemen-
tary parents survey, youth survey, district websites, or available adminis-
trative data. Furthermore, we prioritized outcomes where we would have a 
large enough sample to enable the statistical detection of effects of the size 
that would be expected  because of the 4dsw. As described in more detail in 
Appendix A, when collecting original data for this study, we also sought to 
adhere to good practices in data collection, such as minimizing respondent 
burden and using existing instruments from the lit er a ture.

2.2. States and Districts

Our three focal states are Idaho, Oklahoma, and New Mexico. We selected 
 these states  because they had a large number of 4dsw districts and available 
state administrative data. Our plan for including states and districts in the 
analy sis considered statistical power needed to identify meaningful effect 
sizes, the availability of data on timing of implementation of the 4dsw in the 
states, and our resource constraints— time and money.

We use a mixed- methods approach for this study ( Table 2.1). To address 
many of our research questions, we needed to collect original data, given 
that the required data  were not available in administrative or publicly avail-
able data sets. Considering the small numbers of students in the rural dis-
tricts that would likely be in our sample, our statistical power calculations 
indicated that we would need to collect survey data in at least 36 districts. 
We conducted surveys in six 4dsw districts and six 5dsw districts in three 
states. The time frame for the proj ect and available resources indicated that 
we could visit about 12 of the 36 districts for the purpose of qualitative data 
collection. Therefore, we visited 4 districts in each of the three focal states.

We constructed the 36- district primary data- collection sample using a 
two- stage pro cess. First, we recruited six 4dsw districts per state, targeting 
districts that converted to 4dsw between the 2010–2011 school year and the 
2017–2018 school year. We sought a mix of 4dsw districts that converted 
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recently enough that they could draw contrasts in surveys and interviews 
to their 5dsw experiences, but we only included districts that converted in 
the 2017–2018 school year or  earlier so the districts had at least a full year of 
the 4dsw before our analy sis commenced. For each recruited 4dsw (“treat-
ment”) district, we then selected a matched comparison 5dsw district. We 
identified matches for individual recruited 4dsw districts by estimating 
propensity scores, which is the probability of an individual district being a 
4dsw district given its observed covariates.

The 18 treatment districts in the sample  adopted 4dsw in dif fer ent 
years. Thus, we estimated a propensity model for each potential imple-
mentation year, with matches drawn for each participating 4dsw district 
using data up to the year before that district’s 4dsw implementation (i.e., 
the matches are drawn from the model for each district’s individual base-
line year).1 Candidate 5dsw districts with the closest matching propensity 
score to that of each 4dsw district  were then recruited as comparison dis-
tricts. Data used for modeling propensity for 4dsw status included school 
district data from the Common Core of Data (CCD) and local economic 

1  Matching was considered at the district level only; students  were not matched.

 TABLE 2.1

Data We Collected by State and Days in School Week

Data Source

Number of Districts

Idaho New Mexico Oklahoma

4dsw 5dsw 4dsw 5dsw 4dsw 5dsw

Interviews and focus groups 4 4 4

Survey of students (grades 7–12) 6 6 6 6 6 4a

Survey of parents of elementary- age 

students (K–grade 6)

6 6 6 6 6 6

Schedule and related data from 

districts

6 6 6 6 6 6

a Six 5dsw districts in Oklahoma  were included in the survey sample. Two of  these six districts did not 

complete the youth survey before the COVID-19 pandemic school shutdowns in the state.
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conditions from the American Community Survey (ACS). While no sta-
tistically significant imbalances between the 4dsw and 5dsw matched 
samples  were pre sent, we note that our statistical power to detect such 
imbalances was relatively low. Two notable differences of potential practi-
cal significance are 4dsw districts in the sample averaging about 200 fewer 
students and about $3,200 less in median  house hold income than their 
5dsw matched counter parts.

Complementing our original data collection in the three focal states, we 
also used administrative data to examine the relationship between 4dsw 
status and several outcomes for six states: Colorado, Idaho, Missouri, New 
Mexico, Oklahoma, and South Dakota. For all of  these states, we used data 
from the CCD, data from the ACS, and publicly available data on student 
attendance from state department of education websites. We analyzed test 
scores from the Educational Opportunity Proj ect (EOP; formerly Stanford 
Education Data Archive). The EOP did not have complete data for the state 
of New Mexico, so for that state we used student- level data provided by the 
New Mexico Public Education Department in place of the EOP data. The 
EOP also has a large amount of missing data for Colorado, and we  were 
not able to obtain test score data from the State of Colorado, so we do not 
include Colorado in the test score analy sis. Additionally, we  were not able 
to include South Dakota in the attendance analy sis  because it does not col-
lect attendance data in a way that was similar to the other five states. We 
examined  these six states using the national data sources  because they had 
enough districts that switched to the 4dsw during the years for which the 
data are available for us to conduct statistical analyses, and up- to- date and 
accurate data  were available for the dates when districts switched to the 
4dsw. We also required that the state be able to report clear- cut 4dsw or 
5dsw status for each district. For example, we excluded Oregon  because it 
had many districts that appeared to have hybrid schedules (a combination 
of four- day and five- day weeks during the year). As shown in  Table 2.2, the 
school years included in the administrative data range from 2009–2010 to 
2017–2018.  Table 2.2 also reports the number of 4dsw and 5dsw districts 
from each state included in the analy sis;  there  were 206 4dsw districts and 
170 5dsw districts in our time series data. We do not include charter schools 
in any of our analyses. We discuss the pro cess of selecting participating dis-
tricts in more detail in Appendix A.
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2.3. Interviews and Focus Groups

One of the main contributions of this study to research about the 4dsw is 
richer and systematically collected qualitative information about the imple-
mentation of the 4dsw from a range of stakeholders. At the 12 districts we 
visited, we conducted one- on- one interviews and focus groups with adult 
stakeholders and only focus groups with students. As mentioned  earlier, 
 these districts included 4 4dsw districts in each of the three states. In invit-
ing districts to participate in the qualitative data collection, we opted for 
some geographic diversity— specifically, we avoided visiting districts within 
20 miles of each other and tried to represent dif fer ent ecosystems and 

 TABLE 2.2

Administrative Data Used in Time Series Analy sis

Colorado Idaho Missouri
New 

Mexico Oklahoma
South 

Dakota

CCD

ACS

EOP:  

test scores

New Mexico 

Public  

Education 

Department:  

test scores

State  

department 

of education 

websites: 

attendance

School 
years  
in analysis

2010–2011 
to  

2017–2018

2009–2010 
to  

2017–2018

2010–2011 
to  

2017–2018

2010–2011 
to  

2017–2018

2010–2011 
to  

2017–2018

2009–2010 
to  

2017–2018

Number of  

4dsw 

districts

31 29 26 15 85 20

Number of  

5dsw 

districts

20 18 26 11 78 17
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 economic industries. For instance, in New Mexico we visited schools in dis-
tricts where resource extraction was the main economic industry, and we 
also visited schools in districts where ranching was the primary industry. In 
New Mexico, we also visited schools in more northern mountainous regions 
and schools in southern low desert regions. As shown in  Table 2.3, across 
the 12 districts we visited, we interviewed 465 individuals representing a 
wide spectrum of stakeholders. Stakeholders  were roughly equally distrib-
uted across the three states (Idaho, New Mexico, and Oklahoma), and we 
interviewed  every type of stakeholder in each district. Protocols for inter-
views and focus groups are supplied by Kilburn et al. (2021).

2.4. Schedule and Related Data from Districts

Using district websites and other internet sources, we collected information 
to help understand how districts implemented the 4dsw and how that com-
pared with 5dsw districts, and then we filled in any missing data during the 
district site visits or by phone. We obtained information from both 4dsw 
and 5dsw districts on multiple mea sures, such as which weekday the district 
did not have school (the “fifth day”), the number of hours in a school day, 
the number of instructional days in a year,  whether 4dsw districts offered 

 TABLE 2.3

Number of Interviewees by Stakeholder Type

Stakeholder type Number of participants

Students (grades 6–12) 155

Teachers 125

Principals 24

Superintendents 12

Parents and caregivers 119

Community members 18

School board members 12

Total 465
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activities for students on the weekday when school does not meet,  whether 
the 4dsw districts provided food for students on the day off, and other 
aspects of school calendars and schedules. We developed a form for entering 
this information, and we collected the information during the first semester 
of the 2019–2020 school year. We collected  these data from all 36 districts 
(18 4dsw and 18 5dsw) across the three states.

2.5. Surveys

We  were interested in capturing the 4dsw experience of a range of stakehold-
ers, including students and their caregivers. Given that collecting data from 
elementary- age students (kindergarten to grade 6) is challenging or even infea-
sible in some cases, we elected to collect data from the caregivers of elementary 
students (in the elementary parents survey) and directly from  middle and high 
school students (in the youth survey). We did not collect data from the parents 
of  middle and high school students,  because we felt that it would be somewhat 
redundant given the information we obtained from parents of elementary stu-
dents. We asked that primary caregivers of the elementary students complete 
the survey, and we recognize that not all of the primary caregivers  will necessar-
ily be parents. We describe survey administration procedures in Appendix A.

Elementary Parents Survey

We collected survey data from elementary parents online between January 6, 
2020, and March 10, 2020, in all 36 districts in the three focal states: 6 4dsw 
districts and 6 5dsw districts in each state. We planned to accept one response 
each from 50 families in each of the 36 districts, or 1,800 total responses from 
individual families. On average, the total response rate for the elementary par-
ents survey was 71   percent; the within- district response rates ranged from 
10   percent to 110   percent  because the survey allowed for 55 responses per 
district.  Table 2.4 shows the total number of respondents to the elementary 
 parents survey from 4dsw and 5dsw districts. The low response rates  were par-
tially influenced by the number of families with at least one elementary- age 
child.  There  were fewer than 50 families with an elementary- age child in at 
least two districts. Survey participants received a $20 e- gift card to Amazon.
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Youth Survey

We aimed to survey all  middle and high school students in each of the 36 
districts. Districts completed the online youth surveys on dif fer ent sched-
ules between January 6, 2020, and March 20, 2020, depending on  factors 
such as the availability of computers to complete the surveys and the timing 
of parent notification of the survey.  There  were 9,465 students in grades 
7 through 12 across the 36 districts. Parental refusal rates  were very low 
(about 1   percent), resulting in 9,347 students eligible to take the survey 
(5,737 from 4dsw districts and 3,610 from 5dsw districts). Survey admin-
istration occurred during the school day; schools identified the most con-
ve nient class for administration (e.g., homeroom, advisory, science). Youth 
survey responses  were available from 34 of 36 districts, with COVID-19 
disrupting the survey schedule for 2 Oklahoma comparison districts. We 
describe survey administration in more detail in Appendix A.

 Table 2.5 shows the number of respondents to the youth survey by 4dsw 
and 5dsw status; the overall survey response rate was 72   percent. When 
compared with the national population of 4dsw students, youth survey 

 TABLE 2.4

Number of Respondents to Elementary 
Parents Survey by Days in School Week

District Type Number of Respondents

4dsw 752

5dsw 580

Total 1,332

 TABLE 2.5

Number of Respondents and Response Rate 
to Youth Survey by Days in School Week

District Type
Number of  

Respondents
Response  

Rate

4dsw 3,699 0.65

5dsw 2,759 0.76

Total 6,548 0.69
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respondents  were much more diverse, with much higher repre sen ta tion of 
Native American and Hispanic students (see Kilburn et al., 2021,  Table A.5). 
Appendix C (Kilburn et al., 2021) includes a copy of the youth survey.

2.6. Time Series Data

In addition to the original data we collected as part of this proj ect, we also ana-
lyzed time series data that came from multiple sources. We combined CCD 
data, ACS data, EOP data, student- level data from the State of New Mexico, 
and attendance data from state department of education websites.  These data 
 were used to identify matched 5dsw districts for the participating 4dsw dis-
tricts, provide control variables in statistical models, and analyze outcomes of 
interest. The matching pro cess is described in more detail  later in this chapter 
and in Appendix A.  Here we provide a brief overview of  these data sets.

The EOP provided a set of data files that contains detailed informa-
tion about American schools, communities, and student success from sev-
eral sources. One of the attractive features of this data set was that the EOP 
team creates a standardized mea sure of student achievement across states 
and time so that achievement outcomes can be compared within and across 
states (Reardon et al., 2021). Note that the EOP did not include high school 
test scores,  because states do not consistently assess high school students in 
the same subjects and in the same grades.

We analyzed the district- level EOP files, which include mea sures of aca-
demic achievement. The public EOP data files for each state suppress vari-
ables that are derived from small groups— for example, if  there are 20 or 
fewer students in a grade in a district one year, the EOP would not report 
 these values. This posed a significant challenge for this study. The 4dsw 
districts included in our analyses, on average, enroll 597 students across 
all grades. Half of the districts enroll fewer than 350 students, and a quar-
ter of the districts enroll fewer than 200 students. Given the small size of 
most districts that implement the 4dsw, this meant that the publicly avail-
able EOP data, which are reported at the district and grade level, contained 
large amounts of suppressed data for  these districts.

We  were able to work with the EOP to create a special data set for this 
proj ect that pooled the achievement scores for third through eighth graders in 



Does Four Equal Five?

22

districts, rather than reporting scores for each individual grade. This resulted 
in a large enough number of students that the data could be reported for this 
aggregated group. Our analyses do not include high school test scores.

The EOP did not report test score data in years or subjects for which 
it could not estimate scores from under lying data or for which under lying 
data do not meet quality standards.  These restrictions resulted in too much 
missing data to analyze test scores from New Mexico and Colorado. We 
supplemented the EOP data with student- level administrative data provided 
by the New Mexico Public Education Department. We transformed the 
New Mexico test data to be on the same scale as the EOP’s by leveraging the 
linking methods described in the EOP technical documentation (Reardon, 
Kalogrides, and Ho, 2019) and additional guidance from EOP staff. Pub-
licly available test score data from Colorado also suppressed test scores from 
small sample sizes, precluding us from performing a similar linkage for that 
state. Therefore, our analyses of test scores did not include Colorado. The 
test score analy sis covers the school years 2009–2010 through 2017–2018.

The CCD is an annual data set maintained by the U.S. Department of 
Education that includes information on all public schools and districts in the 
country. The CCD reported the number of students enrolled in districts and 
some of their demographic characteristics, the number of full- time- equivalent 
teachers, and financial information for districts. The  U.S. Census Bureau’s 
ACS provides local- level demographic and housing information on the geo-
graphic catchment area of school districts.  These ACS data can be matched to 
other education data through unique NCES district IDs. Fi nally, we collected 
district- level, yearly attendance data from state department of education web-
sites. South Dakota only reported a mea sure of chronic absenteeism on its 
website; therefore, our attendance analyses did not include South Dakota.

In sum, for the time series analy sis, we used annual achievement data 
from the EOP that includes observations for each district; we supplement 
 these data with student- level data in New Mexico that are aggregated to the 
district level. We used the CCD and ACS to create district- level control vari-
ables such as demographics, and we use publicly available data from state 
departments of education on attendance. Our sample includes six states for 
which we have a time series of 4dsw use by district starting no  later than the 
2010–2011 school year, that had a large number of districts switching from a 
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5dsw to a 4dsw between the 2010–2011 and 2017–2018 school years, and that 
do not have high numbers of districts using a hybrid of the 4dsw and 5dsw. 
The six states are Colorado, Idaho, Missouri, New Mexico, Oklahoma, and 
South Dakota.

2.7. Analytic Approach

In this section, we describe our analytic methods. We first describe how we 
coded and analyzed the interview and focus group data from the 12 visits to 
4dsw districts. Then we pre sent the methods used to analyze the survey and 
the time series data.

Qualitative Analy sis

All data from the interviews and focus groups (hereafter, the qualitative 
data)  were transcribed for coding and analy sis. In instances where tran-
scripts  were not available (e.g., when a respondent did not consent to the 
recording), we used notes taken by researchers during the interview or focus 
group. Three researchers coded the qualitative data using Dedoose (2020), 
web- based qualitative analy sis software. Our coding scheme reflected the 
proj ect’s core research questions and the topics covered in the interview 
protocols. For example, we coded for topics such as the districts’ motiva-
tions for adopting the 4dsw, the activities students and staff engage in on the 
fifth day when they are not in school, and perceived effects of the 4dsw on 
key outcomes of interest (such as attendance, student learning, and  family 
stress). We also allowed for emergent codes to reflect topics evident in the 
data that we did not plan for at the outset of coding (Strauss and Corbin, 
1994). Appendix A contains additional information on  handling new codes 
and ensuring consistency and reliability in coding.

Analy sis involved thematically grouping the coded data. Coders con-
ducted both inductive and deductive reading of the data. We deductively 
read across data focused on the proj ect’s core topics and hypotheses about 
the 4dsw identified in past research. For example, past lit er a ture and the 
popu lar press suggest several primary motivations for adopting the 4dsw. As 
such, we analyzed the data to determine what evidence and themes emerged 
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to support or refute  these reasons. We also read the data inductively, allow-
ing for emergent themes to arise, particularly with regard to respondents’ 
perceptions of the overall advantages and disadvantages of the 4dsw. 
Appendix A pre sents more details regarding the qualitative data analy sis.

Analy sis of Survey Data

We formally consider 12 youth survey and 15 elementary parents survey 
outcome variables, and we list  these in  Table 2.6. We discuss the results in 
Chapters Four and Five.

The analytic approach is the same for outcomes from both surveys. As 
survey respondents are clustered within school districts, we implement a 
modeling approach that accounts for this nested structure. For continuous 
outcome variables, such as sleep duration on school nights, we implement 
two- level hierarchical linear models, with student or parent responses nested 
within district (Raudenbush and Bryk, 2002), including an indicator for 
4dsw status as well as the same district- level covariates used in the propen-
sity score matching models and covariates capturing student characteristics 
we collected via the surveys.

District- level covariates include number of students and schools; propor-
tion of student  free or reduced lunch, special education, female, Hispanic, 
Native American, and English- language learners; community  house hold 
income; and proportion of adults in the  labor force, families in poverty, and 
families receiving Supplemental Nutrition Assistance Program (SNAP) ben-
efits. The student- level covariates include number of adults in the  house hold, 
 family income, grade, age, gender, and Hispanic and Native American indi-
cator variables. See  Table A.3 for more information on covariates.

The regression coefficient for the indicator of 4dsw status produces an 
estimate of the average outcome difference between 4dsw and 5dsw dis-
tricts,  after controlling for the covariates (see  Table A.2 for a list of covari-
ates). We formally consider  whether the outcome differs between 4dsw and 
5dsw districts by testing the statistical significance of this coefficient.

For binary and count survey outcome variables, such as  whether a student 
is experiencing food insecurity or the number of student absences, we use 
generalized hierarchical linear models (Raudenbush and Bryk, 2002)— that 
is, a hierarchical logistic regression for the binary outcomes and a hierarchical 
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Poisson regression for count outcomes.  These models use the same in de pen-
dent variables as the continuous case, and the regression coefficient on the 
indicator of 4dsw status is again used to test for formal differences in the out-
comes of 4dsw and 5dsw districts. For interpretability, we make the standard 
conversions of the 4dsw regression coefficient to an odds ratio scale for binary 

 TABLE 2.6

Variables and Survey Source

Variable
Elementary 

Parents Survey
Youth 
Survey

Days absent

Fifth day doctors’ appointments

School- week sleep hours

Fifth-day sleep hours

School-night sleep hours

Parent stress

 Family engagement

Food insecurity

Feeling tired

 K–grade 1 only

Emotional prob lems (SDQ)

Conduct prob lems (SDQ)

Peer prob lems (SDQ)

Hyperactivity (SDQ)

Physical activity

Positive student learning 

environment (CSCHLS)

Positive interpersonal 

relationships (CSCHLS)

NOTES: “SDQ” indicates that the Strengths and Difficulties Questionnaire 

was used as a resource for the outcome. “CSCHLS” indicates that the California 

School Climate, Health, and Learning Survey was used as a resource for the 

outcome.
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outcomes and to a rate ratio scale for count outcomes. We consider  whether 
 these ratios differ significantly from 1 when testing for formal differences in 
the survey outcomes of 4dsw and 5dsw districts. When we pre sent graphical 
results, we show the point estimate and the 95   percent confidence interval. 
For odds ratio and rate ratio results, if the confidence interval includes 1, then 
 there is no statistical difference between the 4dsw and 5dsw for that outcome. 
For continuous outcomes, if the confidence interval includes 0,  there is no 
statistical difference between the two types of districts. For most outcomes, 
the district- level contribution to the variability in the outcome (also known 
as intraclass correlation) was very small; differences among individuals  were 
overwhelmingly responsible for the variance of a given outcome.2

Analy sis of Time Series Data

The administrative time series data are at the district level. Our analy sis 
adds to the existing lit er a ture on the effects of the 4dsw by using data from 
multiple states rather than an individual state and using more recent data on 
the timing of districts switching to the 4dsw. We estimated the relationship 
between 4dsw status and three student outcomes: attendance, ELA achieve-
ment, and math achievement. Achievement test scores, gathered from EOP 
and state administrative data, are on a common scale. Attendance is expressed 
as a proportion of the days a student was pre sent during the school year. 
Appendix A describes the methods used to create  these variables.

To estimate the effect of the 4dsw on student outcomes, we employ two 
strategies: (1) a matched event study and (2) a matched difference- in- difference 
design (Abadie, 2005; Gopalan, Rosinger, and Ahn, 2020). To implement 
 these strategies, we first find a 5dsw district that is a match for each 4dsw 
district in our sample.3 The general approach is to find the 5dsw district that 

2  In some cases, the estimated district- level variance was estimated to be virtually 
zero. In  these cases, the district variance component was eliminated from the model, 
resulting in a standard linear or generalized linear model.
3  We restrict our pool of comparison districts to nonurban and nonsuburban districts 
 because the vast majority of 4dsw- adopting districts are in rural areas. In our sample 
only 7 of the 213 4dsw districts that  adopted the policy in our states in our time frame 
 were in suburban or urban areas. Similar restrictions  were imposed in prior studies of 
the 4dsw (e.g., Morton, 2021).
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looks most similar to each 4dsw district in terms of historical trends in ELA 
and math achievement and attendance. Within each year during our time 
period,4 we first estimate a prediction model for the probability of adopting 
the 4dsw (i.e., propensity scores) for each 4dsw district based on historical 
trends in ELA and math achievement and attendance. We use this approach 
following the education production function lit er a ture, in which achieve-
ment and attendance are two outcomes that together summarize the  family, 
school, district, and other educational inputs (Hanushek, 2020). Using the 
estimated prediction models, we assign each district the predicted probabil-
ity of adopting the 4dsw. For each 4dsw district, we choose as its match the 
comparison district with the most similar probability of adopting the 4dsw.5 
We allow the same 5dsw district to serve as the comparison for more than 
one 4dsw district so as to keep only the best matches.6  Table 2.7 pre sents the 
number of 4dsw and matched 5dsw districts in the final time series analy sis, 
by state. Overall  these analyses include 206 4dsw districts and 170 5dsw dis-
tricts, for a total of 376 districts. Appendix  A describes  these methods in 
more detail.

 After identifying the 5dsw match for each 4dsw district, we conduct the 
event study and difference- in- difference analyses using the resulting treat-
ment and comparison groups. Both models use the same under lying strat-
egy to estimate the effects of the 4dsw policy. Each model looks at trends in 
the outcomes in 4dsw districts, before and  after the adoption of the policy, 
and compares them with trends in the outcomes of the matched com-
parison 5dsw districts. The assumption is that the trends over time of the 
matched 5dsw districts are an accurate repre sen ta tion of what would have 
occurred had the 4dsw districts not  adopted the policy. Thus, any differ-
ence in trends is attributed as the effect of the 4dsw district.  These models 

4  For Idaho and South Dakota, we  were able to obtain yearly lists of 4dsw districts 
for school years 2009–2010 through 2017–2018, and for the remainder of the states we 
obtained yearly lists of 4dsw districts for school years 2010–2011 through 2017–2018.
5   There are minor variations in the variables used for matching based on available data 
in each state. See Appendix A for details.
6  This differs from the propensity score matching conducted for our primary data 
sample, since matching with replacement would have diminished the number of dis-
tricts participating in the survey and the associated statistical power.
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also account for student and neighborhood characteristics from the CCD 
and ACS and differences between districts and between the years in our 
time frame.

The event study model explic itly estimates differences in outcomes 
between 4dsw and 5dsw districts each year before the adoption of the 4dsw 
and each year  after adoption. If our matched 5dsw comparison districts 
are a valid comparison for the 4dsw districts, we would expect no differ-
ences in outcomes before the adoption of the policy. Any differences in 
outcomes  after adoption are attributed to the adoption of the policy. The 
difference- in- difference model does not estimate effects for each pre-  and 
posttreatment year separately but rather provides differences between aver-
age pre-  and posttreatment trends. Our preferred model is the event analy-
ses, but we also provide estimates from the difference- in- difference model 
so as to compare our results with prior research studies.

Recent scholarship has demonstrated that  under certain circumstances, 
estimates from difference- in- difference models that take advantage of a 
policy that was  adopted over time can produce biased results (e.g., Baker, 
Larcker, and Wang, 2021). We therefore employ two alternative models to 
understand  whether bias is a concern in this study. Specifically, we use the 
outcome regression and inverse probability weighted models posited by 

 TABLE 2.7

Number of Four-  and Five-Day-School-Week Districts in Time 
Series Analyses, by State

State
Number of 

4dsw Districts
Number of Comparison 

5dsw Districts Total

Colorado 31 20 51

Idaho 29 18 47

Missouri 26 26 52

New Mexico 15 11 26

Oklahoma 85 78 163

South Dakota 20 17 37

Total 206 170 376
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Callaway and Sant’Anna (in press) that ameliorate the under lying concerns. 
We pre sent  these results in tandem with the traditional estimates.

Note that in addition to examining attendance, ELA achievement, and 
math achievement, we also analyzed the effects of the 4dsw on the number 
of full- time- equivalent teaching positions and student– teacher ratios. We do 
not pre sent the results in the main body of this report  because the event study 
analyses indicate that  there could be differences in  those outcomes before the 
adoption of the policy between our 4dsw districts and their matched compari-
son 5dsw districts. We therefore treat  those results as exploratory and pre sent 
them only in Appendix B.

2.8. Limitations

This study has several limitations. One is that the quantitative methods all 
involve quasi- experimental designs rather than an experimental design. It 
would be impractical to randomly assign districts to the alternative schedules, 
so quasi- experimental designs are likely to be the best option for understand-
ing the effects of the 4dsw. We have tried to mitigate this limitation by using 
quasi- experimental designs that are best matched to the structure of our data.

Our survey sample does feature some imbalance in the number of stu-
dents served and median  house hold income for 4dsw and 5dsw districts. 
While we control for  these variables in our models, some potential for bias 
due to this imbalance remains. The direction of this bias may vary depend-
ing on the outcome. Given the large number of outcomes that we analyze 
and the speculative nature of  these potential biases, we do not discuss the 
biases in detail. As with most quasi- experimental designs, an impor tant 
missing variable could bias our results. For example, for both the survey 
and time series analy sis, variables that affect both district choice to imple-
ment a 4dsw and outcomes could lead to estimates of the 4dsw’s effect on 
the outcomes that are dif fer ent from the true estimate.

A further weakness of the survey analy sis is that our sample only includes 
36 districts in three states, leading to the possibility that this analy sis is not 
representative of 4dsw districts generally. We compared the descriptive sta-
tistics of the districts in our sample with descriptive statistics from a national 
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population of 4dsw districts reported in Thompson et al. (2020). Our sample 
is similar to the national population of 4dsw districts on number of schools 
in the district, district enrollment, and proportion female. However, com-
pared with the national population of 4dsw districts, our sample appears 
to be more disadvantaged: revenue per pupil is substantially lower, and the 
proportion of students eligible for  free or reduced lunch is much higher in 
our sample. Our sample also has more Native American students and His-
panic students than the national population of 4dsw districts.

Another shortcoming of the survey is that fewer parents participated 
than intended. We aimed for 1,800 responses but received 1,332 responses, 
and relatively fewer from parents in 5dsw districts. This lower response rate 
reduces our ability to detect effects and may also result in a sample that is not 
representative of parents of elementary students in participating districts. 
An additional concern for the survey analy sis is that the parents responded 
to an electronic survey, which may have resulted in the elementary parents 
survey not being representative of the parents in  these school communi-
ties. While parents could complete the survey using smartphones and this 
did not require having access to the internet, it may be the case that parents 
with tablets, computers, or other devices that have internet access would 
be more likely to complete the survey. While cell phone use is reported to 
be ubiquitous, even in rural areas (Pew Research Center, 2019), some of the 
communities where we collected survey data are extremely remote and may 
not have reliable or comprehensive cell phone coverage.

An additional limitation relates to the representativeness of the focus 
group participants and interviewees in the 12 districts we visited. We inter-
viewed a large number of individuals representing the dif fer ent types of 
stakeholders that we specified in our interview plans: students, parents, 
teachers, school administrators, and community members.  There may 
have been self- selection among the individuals who agreed to participate 
in the interviews, and in fact, several interview participants indicated that 
they wanted to participate  because they felt strongly about the negative or 
positive aspects of the 4dsw. As a result of this type of self- selection, the 
qualitative responses may not represent the full range and diversity of per-
spectives in the 4dsw communities, but rather reflect the extreme opin-
ions. Additionally, district administrators helped us with recruitment for 
interviews and focus groups, and so any biases administrators had about 
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the 4dsw— likely in  favor of it— may have influenced composition of the 
qualitative sample.

Another consideration about the qualitative and survey data is that 
responses might suffer from choice- supportive bias. Studies show that  people 
assign more positive attributes to a choice  after they have selected that choice 
(Brehm, 1956; Mather and Johnson, 2000). As a result, the responses of the 
4dsw stakeholders might be skewed  toward a positive view of the 4dsw.

Fi nally, we recognize that student achievement scores are weighted 
heavi ly in decisions about educational policies. We pre sent findings on 
achievement scores for students in third through eighth grade, but a weak-
ness of our study is that we do not have scores for high school students.
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CHAPTER THREE

The Four- Day School Week 

in Practice

In this chapter, we describe what the 4dsw looks like in practice. We first 
provide an overview of the relevant state requirements on such issues as 
instructional hours and days of instruction. Next, we report on the sched-
ules of the 4dsw and 5dsw schools in our sample. We conclude this section 
by reporting our findings on how students in 4dsw and 5dsw districts spend 
their time Monday through Friday.

3.1. Relevant State Requirements

Key Findings

• Requiring minimum hours of instruction per year rather than days 
of instruction per year or school year start and end dates  frees dis-
tricts to use a 4dsw.

• Districts with a 4dsw had a school day about 50 minutes longer 
than the districts with a 5dsw, but 4dsw students went to school 
25 fewer days per year on average.

• On net, 4dsw districts in our sample held school 58 fewer hours on 
average over the year compared with 5dsw districts in our sample.

States regulate a variety of instructional time par ameters and have dif-
fering definitions of instructional time, making cross- state comparisons 
challenging (Rowland Woods, 2015). States typically mandate a minimum 
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number of instructional days per year, a minimum number of instructional 
hours per year, or both. As of January 2020, the most common number of 
required instructional days was 180 (Education Commission of the States, 
2020). The number of hours of instruction states required typically ranged 
from 900 to 1,100 (Education Commission of the States, 2020). Replacing 
requirements regarding instructional days per year with requirements 
regarding hours of instruction per year  frees districts to engage in more 
flexible scheduling arrangements, such as the 4dsw (Rowland Woods, 2015). 
Thirty- five of the states and District of Columbia required 180 or more 
days;  Table  3.1 shows the state requirements regarding instructional day 
for the eight states with 4dsw districts in Figure 1.1. Only Colorado had a 
requirement regarding minimum days, and at 160 days per year, it was well 
below the modal number of 180. Thompson et al. (2020) report that among 
4dsw schools, the average number of instructional days is 148, and among 5dsw 
schools, the average number is 179.

Other state instructional time policies that might affect the viability of 
having a 4dsw include regulations related to start and end dates for school 

 TABLE 3.1

State Requirement Regarding Minimum Days 
per School Year for Eight States with Highest 
Incidence of Four-Day School Weeks

State
Requirement of Minimum 

Days per School Year

35 of the states without 4dsw 180–185

Colorado 160

Idaho Set by school district

Missouri None

Montana Set by school district

New Mexico None

Oklahoma Days or hours requirement  

could be met

Oregon None

South Dakota Set by school district

SOURCE: Education Commission of the States (2020).
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years and  those related to daily school start and end times. Only 14 states 
have requirements for start and end dates, and our review suggests that they 
are unlikely to constrain districts’ choices to use a 4dsw (Education Com-
mission of the States, 2020).

Out of the 18 4dsw districts in our survey sample, only 3 had Monday 
off (17  percent of districts), while the  others had Friday off. This is the same 
percentage of 4dsw districts that reported having Monday off in the national 
population used by Thompson et al. (2020). Some of the 4dsw districts we vis-
ited reported that when  there was a holiday that fell on a Monday, they might 
still go to school four days on that week by using a Tuesday– Friday schedule.

We collected detailed information on school start times, hours of school 
per day, and number of instructional days from the 36 4dsw and 5dsw 
districts in our sample.  Table  3.2 reports  these values along with  those 
reported in Thompson et al. (2020) for national 4dsw and 5dsw samples. 
The mean values of  these variables in our 4dsw sample are very similar to 
 those presented in Thompson et al. (2020). While the 5dsw districts in our 

 TABLE 3.2

Features of Schedules for Districts in Our Survey Sample  
(2019–2020 School Year) and National Sample Reported in 
Thompson et al. (2020) (2018–2019 School Year)

  Means

4dsw Districts,  
Our Sample

5dsw Districts,  
Our Sample

4dsw Districts,  
National 
Sample

5dsw Districts,  
National 
Sample

School start 

time

7:53 a.m. 8:03 a.m. 7:56 a.m. 8:07 a.m.

Hours of 

school  

per day

7 hours,  

55 minutes

7 hours,  

6 minutes

7 hours,  

46 minutes

6 hours,  

54 minutes

Number of 

school days 

per year

146 171 148 179

Hours per 

year

1,156 1,214 1,150 1,235

SOURCE: Data authors collected from district websites and interviews.

NOTE: Our survey sample includes 18 4dsw districts and 18 5dsw districts, equally distributed 

across Idaho, Oklahoma, and New Mexico.
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sample have fewer school days per year than Thomson et al. (2020)’s sample 
(171 compared with 179), this is nearly offset by the longer school days used 
by our 5dsw districts compared with  those in Thomson et al. (2020).

Compared with our 5dsw districts, our 4dsw districts started the school 
day 10 minutes  earlier on average (7:53 a.m. versus 8:03 a.m.). Students in our 
4dsw sample had a day that was 49 minutes longer on average compared with 
 those in our 5dsw sample—7 hours and 55 minutes versus 7 hours and 6 min-
utes. Districts in our 4dsw sample had 25 fewer school days per year than our 
5dsw districts—146 days compared with 171 days. Using the same approach 
as Thompson et al. (2020) for calculating instructional hours per year, we esti-
mated that our 4dsw districts met for 1,156 hours per year, while our 5dsw 
districts met for 1,214 hours per year, a difference of 58 hours per year.

Comparing calendars of our 4dsw and 5dsw districts suggests that the 
contrast between their schedules may not be as stark as  Table 3.2 would 
suggest. In at least one of our three focal states, a third of public school 
students  were subject to “early release days” regularly scheduled in three 
of the largest districts in the state (New Mexico Legislative Finance Com-
mittee, 2018). The inclusion of this time off was sometimes reflected in 
the calendars reported to the state, but the reporting was inconsistent. 
This time was used for parent- teacher conferences, teacher professional 
development, faculty meetings, teacher planning, and other purposes. For 
example, as of 2018,  every Wednesday Rio Rancho Public Schools released 
elementary students three hours early and high school students one hour 
early, and this totaled 35 partial days (New Mexico Legislative Finance 
Committee, 2018). Hence, in New Mexico, the alternative to the 4dsw in 
the largest districts is closer to a four- and- a- half- day week rather than a 
five- day week, which is the way the state classifies  these districts. This type 
of mea sure ment error in the true calendars of districts would drive esti-
mated differences between 4dsw and 5dsw outcomes  toward zero. Addi-
tionally, many 5dsw districts go four days a week on the weeks that have 
holidays, and 5dsw districts may also go four days on weeks with a teacher 
professional development day or a parent- teacher conference day. Out of 
37 weeks in school between September 1 and June 1, the 2019–2020 school 
year had 7 weeks with four or fewer days  because of federal holidays. If we 
also assume that  there are two days a year for parent- teacher conferences 
and two days off a year for professional development, that brings the total 
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number of weeks with four or fewer days to 9, or almost a quarter of the 
weeks in this example. Districts that use a 4dsw calendar typically sched-
ule teacher professional development and parent- teacher conferences on 
the fifth day. More fine- grained characterization of time in school and 
time in learning, such as that undertaken by Thompson (2021b), is a fruit-
ful direction for further research.

3.2. Four- Day and Five- Day Students’ Time Use 

Monday to Friday

Key Findings

• The daily schedule during the school week for 4dsw and 5dsw stu-
dents was very similar, with the longer school days resulting in less 
 free time  after school for 4dsw students but not less time on other 
types of activities.

• Both elementary and high school students in 4dsw schools had 
more  free time outside school over Monday– Friday compared with 
5dsw students.

• Elementary 4dsw students most often used that  free time to do 
chores and school sports, and high school students used that  free 
time to do chores, work, and a wide variety of other activities.

In our surveys, we asked parents to report on the typical school- day 
schedule of elementary students, and we asked grade 7–12 students to report 
on their own typical school- day schedule. As displayed in Figure  3.1, we 
found that the 4dsw and 5dsw students in our sample reported having very 
similar schedules on school days. All reported differences between 4dsw 
and 5dsw students in  these sections  were statistically significant at p < .05. 
Statistically significant differences of less than 10 minutes in daily time 
use categories and 20 minutes in weekly time use categories  were substan-
tively small and are not interpreted or reported as meaningfully dif fer ent 
in this section. Exact estimates of all descriptive statistics and comparisons 
reported in this section can be found in Appendix A.
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The 45- minute- longer school day for 4dsw students was almost entirely 
offset by having about 30 to 40 minutes less of  free time or out- of- school 
time (OST)  after school for all students in grades K–12. Two other major 
categories of time use— travel and before- school OST— were comparable for 
students on 4dsw and 5dsw schedules. OST is time during which students 
might pursue extracurricular activities, complete homework, work, or help 
out around the  house. Despite having  earlier start times and  later end times, 
the 4dsw did not result in meaningful differences in bedtimes or wake-up 
times for elementary or secondary students.

Although 5dsw students reported having slightly more OST  after school 
each school day, they had less total OST over the course of a week  because 
4dsw students have a full day of OST on the fifth day. Not only did 4dsw 
students not spend time attending school on the fifth day, but they also did 
not have to spend time traveling to and from school on that day. Figure 3.2 

FIGURE 3.1

School- Day Schedules for Students on Four- Day- School- Week 
and Five- Day- School- Week Schedules

SOURCE: Elementary parents survey and youth survey. 

NOTE: Statistically significant differences in daily time categories
between 5dsw and 4dsw students in grades K–6 and grades 7–12
are noted by *p < 0.05 and **p < 0.001.
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shows that 4dsw students in grades K–6 and 7–12, respectively, reported 
having about 4 hours and 3.5 hours more weekly OST than 5dsw students. 
The fifth day makes up approximately 30  percent of the total OST reported 
by 4dsw students in grades K–6 and 7–12. Our findings about OST are con-
sistent with  those of Israel et al. (2020), who report that 4dsw students are 
more likely to participate in extracurricular activities.

Our respondents reported that both elementary and secondary students 
spent their OST on a variety of activities. As demonstrated in Figure  3.3, 
 there  were both similarities and differences in how much time students on 
4dsw and 5dsw schedules spent on average on each mea sured type of activity 
per week. In each age group, 4dsw and 5dsw students spent similar amounts 
of time on school sports, on school activities, and working for their families. 
The 4dsw students spent approximately 30 to 60 minutes more than 5dsw 
students on nonschool sports and hobbies, and they spent 1 hour and 10 min-
utes to 1 hour and 40 minutes more on chores  every week. Students using the 
additional time they have on a 4dsw to help out their  family by  doing chores 

FIGURE 3.2

Monday- to- Friday Out- of- School Time for Students on Four- Day- 
School- Week and Five- Day- School- Week Schedules

SOURCE: Elementary parents survey and youth survey.

NOTE: Statistically significant differences in total weekly OST between 5dsw and 4dsw 
students in grades K–6 and grades 7–12 are noted by *p < 0.05 and **p < 0.001.
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FIGURE 3.3

Weekly Time Spent on Activities for Students on Four- Day- 
School- Week and Five- Day- School- Week Schedules

SOURCE: Elementary parents survey and youth survey.  

NOTE: Statistically significant differences in total weekly time spent on activities between 5dsw and 
4dsw students in each in grades K–6 and grades 7–12 are noted by *p < 0.05 and **p < 0.001. 
Time spent on “Other” activities refers to time spent on activities other than the ones we measured. 
This “other” activity time could include eating dinner, getting ready for bed, or watching television, 
for example. 
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may be particularly impor tant in rural areas where chores can include farm 
work or other tasks that are associated with the  family’s income. Relatedly, 
older 4dsw students also reported spending about 40 minutes more per week 
working at a job than 5dsw students, enabling them to increase their own 
income or contribute to their  family’s income.

Time spent on homework was similar across 4dsw and 5dsw students in 
grades K–6, but 4dsw students in grades 7–12 spent approximately 40 min-
utes more on homework per week than 5dsw students. In each age group, 
4dsw and 5dsw students reported spending similar amounts of time on 
activities other than the ones we mea sured.  These could include eating 
dinner, getting ready for bed, or watching tele vi sion.

Additionally, respondents reported that elementary and secondary stu-
dents on 4dsw and 5dsw schedules spent similar amounts of time outside 
school on non- school- related screen time (e.g., playing video games, watching 
tele vi sion) over the course of the week. Screen time was mea sured  separately 
from students’ other activities (Figure  3.4), so respondents  were likely to 
account for this time as a “hobby” or “other” activity in Figure 3.3. In  contrast 

FIGURE 3.4

Weekly Screen Time for Students on Four- Day- School- Week and 
Five- Day- School- Week Schedules

SOURCE: Elementary parents survey and youth survey.

NOTE: There were no statistically significant differences in this analysis.
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to our findings, Israel et al. (2020) find that 4dsw students in Colorado are less 
likely to have more than three hours of nonschool screen time daily.

Importantly,  these findings regarding students’ weekly time use suggest 
that 4dsw students  were not simply spending their extra OST  doing unpro-
ductive activities; rather, they used some of the extra time to engage in the 
types of activities that we mea sured in this study, many of which are typi-
cally considered to be productive for youths and related to positive develop-
mental outcomes (Durlak, Weissberg, and Pachan, 2010; Lauer et al., 2006; 
Lerner et al., 2005).

3.3. What Happens on the Fifth Day in  

Four- Day Districts?

Key Findings

• Most districts offered sports practices or competitions on the fifth 
day, some districts had clubs or student activities that met on the 
fifth day, and academic enrichment activities  were rarely offered. 

• While most teachers reported  doing school- related work on the 
fifth day, school staff generally reported only occasionally being 
required to report to school on the fifth day.

•  Eighty  percent of high school students and 90  percent of elemen-
tary students reported that home was the primary place they spent 
time on the fifth day.

What Four- Day- School- Week Districts Offer  

to Students on the Fifth Day

In the 12 4dsw districts we visited, we asked what types of activities the 
 district offered on the fifth day. The offered activities varied, and only one 
community offered regular coordinated activities open to all students 
throughout the school year. The fifth- day activities  were typically related 
to athletics and extracurricular clubs. We learned that most districts have 
sports practices on the fifth day, and districts with Friday as the fifth day 
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attempt to schedule competitions on the day students do not have school. 
The time of day sports practices occurred and the length of practice varied 
by district. Some electives and clubs also met on the fifth day, but the activi-
ties often depended on the adult leaders’ schedules. No districts offered 
transportation to fifth- day activities.

What Teachers and School Staff Do on the Fifth Day

During focus groups and interviews in the 12 4dsw districts we visited, we 
queried teachers about how they spent time on the fifth day. Broadly, the 
day was described as “flexible,” meaning that the activities teachers engaged 
in and how long they engaged in  those activities varied and was not pre-
scribed by the district. It was typically a mix of a workday and a weekend 
day. Across states, teachers reported using the fifth day to schedule medical 
and other appointments for themselves and their  family members. Many 
teachers spent some time on personal chores, such as grocery shopping, 
cleaning, banking, and home maintenance.

All teachers reported spending some time on the fifth day or over the 
weekend on schoolwork (e.g., writing lesson plans, grading). Many teach-
ers reported completing work on the fifth day so that “Saturday can be a 
real weekend day.” In this way, teachers perceived that the fifth day allowed 
them to spend more time with their  family. Teachers who lived close to their 
school building reported  going to school on the fifth day to do work. Teach-
ers who described themselves as living farther away (e.g., 30 minutes one 
way) tended to do schoolwork at home.

Teachers in Idaho  were more likely than teachers in Oklahoma or New 
Mexico to report spending most fifth days at their school. The frequency and 
duration of time spent at school  were related to their contracts. Each of the 
Idaho districts specified the number of fifth days and hours teachers  were 
required to spend on campus. Staff in one district reported spending about 
two Fridays a month on campus; one Friday was allocated to professional 
development and other meetings while the other was allocated to delivering 
ser vices to students (e.g., tutoring, enrichment). On the fifth days teachers 
 were required to be on campus, the schedule was described as somewhat 
flexible and lasting about half a day. In contrast, professional development 
days in Oklahoma and New Mexico  were described as an “occasional” fifth 
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day taking place a few times a year. Only one district reported that teachers 
“do not have to report for any reason” on the fifth day; all staff trainings and 
meetings took place  after school.

In 8 of the 12 4dsw districts, we spoke with teachers who led school 
activities for students;  these teachers reported spending some time at school 
on the fifth day throughout the year  because of  these activities. For example, 
teachers who led clubs like FFA,  Future Business Leaders of Amer i ca, and 
 Future Cities met with students on the fifth day, primarily before events or 
competitions. According to  these teachers, in a 5dsw  these additional pre-
paratory meetings would occur on a Saturday. Teachers who also coached 
sports teams reported spending “ every” fifth day at school during the sport 
season for practice or coach meetings.

Unique to the districts we visited in Oklahoma was teachers’ working 
in an additional job on their fifth day. At least one teacher in each district 
reported  doing so to supplement their teacher salary. Jobs included lawn-
care ser vice,  family businesses, and retail. Moreover, respondents without 
a second job often reported that their colleagues used the fifth day to work 
outside the district. While we could not assess the proportion of staff with 
second jobs, it was a prevalent activity on the fifth day in Oklahoma dis-
tricts. Nationally, 18  percent of teachers hold a second job during the school 
year (NCES, 2021).

Overall, teachers in nearly all districts reported spending more time on 
 family activities or taking time for themselves on the fifth day or over the 
weekend as a result of the 4dsw. Teachers universally spent time on school-
work over the weekend but felt they  were better able to balance professional 
and personal demands with the fifth day off.

What Students Do on the Fifth Day

In the elementary parents survey and youth survey, we asked about where 
students spent their fifth day and  whether  there was an adult pre sent at 
that location. Detailed estimates of all descriptive statistics and compari-
sons reported in this section can be found in Appendix B. Survey results 
indicated students of all ages are primarily home with their parents or 
other adults on the fifth day. As displayed in Figure 3.5, home was the pri-
mary location for over 90  percent of students in grades K–6, and less than 
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1   percent of  these students  were at home without adult supervision. Par-
ents reported that 12  percent of students in grades K–6 also spent time at 
someone  else’s home, such as that of a friend or  family member, with adult 
supervision. Findings for the younger age group  were similar in each state, 
with one exception. In Idaho, parents of elementary- age students reported 
that 5  percent of students spend some time at school on the fifth day com-
pared with less than 3  percent of students in Oklahoma and New Mexico. 

FIGURE 3.5

Fifth- Day Locations by State and Adult Supervision

SOURCE: Elementary parents survey and youth survey.

NOTE: Statistically significant state-based differences in the total percentage of students 
spending time at a location on the fifth day in grades K–6 and grades 7–12 are noted by            
*p < 0.05 and **p < 0.001. Table A.3 reports the numbers on which this figure is based. 
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Across all states, less than 4   percent of families reported that their child 
spent time on the fifth day in childcare, at a government- run location (e.g., 
city library, community center, public athletic fa cil i ty), or at another loca-
tion not already counted.

According to survey data, students in grades 7–12  were only slightly more 
likely to spend time at locations other than their home or someone  else’s home. 
Among  these older students, 81  percent reported spending time at home and 
25   percent reported spending time at someone  else’s home on the fifth day. 
The older students  were more likely than the younger students to report being 
at school, a government- based location, or another location, but no more than 
9  percent of students  were at one of  these locations in any of the three surveyed 
states. It was also uncommon for the older students to be unsupervised on the 
fifth day: fewer than 16  percent of older students reported it in each state.

Students and parents whom we spoke to in the 12 site- visit districts 
echoed  these findings from the survey. The majority of interviewees across 
all districts reported that students  were primarily at home or at the home 
of a  family member or friend on the fifth day. Many interviewed parents 
reported that they  were able to or ga nize their families’ schedules to ensure 
that someone was home with their  children (especially younger  children) on 
the fifth day. In some families, one parent did not work outside the home; 
for other families, flexible work schedules (e.g., part- time work or nontradi-
tional work hours, such as four 12- hour shifts in health care fields) allowed 
parents to be home with their  children on the fifth day. Many participants 
in the focus groups and interviews believed that their communities had 
more adults available to spend time with the students on the fifth day than 
communities that did not have a 4dsw. One reason was that one parent was 
not in the  labor force or was self- employed, or that some local employers 
had nontraditional work schedules, such as four days of work followed by 
three days off. Another reason they gave was that their community included 
a lot of extended families with adults who could care for  children on the 
fifth day. In fact, consistent with the survey findings reported  earlier, some 
families with whom we spoke reported relying on extended  family to help 
with caregiving. The interviewees reported that students spent time on vari-
ous activities while at home on the fifth day, such as catching up on sleep, 
engaging in leisure activities (e.g., watching tele vi sion, playing outside), 
working on school assignments, and completing chores.  Middle and high 
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school  students reported that they also sometimes spent this time at home 
(or someone  else’s home) hanging out with their friends.

Consistent with findings from the elementary parents survey and youth 
survey, interview and focus group participants (students, parents, and school 
staff) reported that students occasionally spent time outside the home on the 
fifth day. For some students, this time was spent at school. School activities 
varied from regularly scheduled enrichment activities in districts’ fifth- day 
programming to sports practices and meetings for clubs and extracurricu-
lar activities. Sometimes  these extracurricular activities took place regularly 
on the fifth day, such as in one district where parents reported their  children 
had band practice on the fifth day. In other instances, the activities occurred 
infrequently or on an as- need basis. For example, an interviewed member 
in one district described having supervised a group of students on the pre-
vious Friday when they came to campus to decorate the building for spirit 
week. Parents and teachers also noted that the fifth day provided additional 
time for nonschool extracurricular activities, including nonschool sports 
like skiing or mountain biking (as reported in the survey).

As mentioned  earlier, youth survey data indicate that  middle and high 
school students in the 4dsw districts spent more hours per week at a job than 
students in the 5dsw districts. High school students and parents of high 
schoolers with whom we spoke corroborated this finding and reported that 
adolescents often used the fifth day to work. Across the survey, interview, 
and focus group data, students’ locations and the supervision at  those loca-
tions  were similar across the three states despite differences in the states’ 
offerings for students on the fifth day.

Despite having longer school days, 4dsw students spent less total time 
at school over the course of a week than 5dsw students, which left them 
with more OST than 5dsw students. Overall,  these findings indicate that 
4dsw students used some of their extra OST on the fifth day to engage in a 
range of activities rather than  there being one most common activity. The 
4dsw students spent that extra time on chores, hobbies, nonschool sports, 
homework, and jobs.  These activities and all other student activities largely 
occurred at the students’ homes or other  peoples’ homes, as it was uncom-
mon for students to spend any substantial time at school, government- based 
locations, daycare, or any other locations. Rates of adult supervision for stu-
dents of all ages and at all locations  were high.
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CHAPTER FOUR

Analyzing the Claims of Proponents 

of the Four- Day School Week

In this chapter, we report findings related to the primary motivations pro-
posed by proponents of the 4dsw. We first pre sent the motivations reported 
in the districts in our sample and the broader lit er a ture. Then we describe 
our findings on the extent to which the evidence we have supports the argu-
ments in  favor of the 4dsw. Additional details on the statistical methods 
used to analyze the survey and time series data discussed in this chapter 
may be found in Chapter Two and Appendix A, and additional informa-
tion on results, including confidence intervals for all survey results, may be 
found in Appendix B.

4.1. Motivations for Adopting the Four- Day  

School Week

Key Findings

• Stakeholders in all site- visit districts mentioned cost savings as one 
of the reasons the district  adopted the 4dsw.

• Improving student attendance was also one of the primary reasons 
cited in about two- thirds of districts.

• Other reasons included improving instruction and learning, boost-
ing teacher recruiting and retention, and allowing  children to spend 
more time with their families.
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As mentioned  earlier, the 12 4dsw districts we visited all  adopted the 
4dsw between the 2010–2011 and 2017–2018 school years. The stakehold-
ers in the districts we visited described a range of reasons why their com-
munities chose to adopt a 4dsw, and in almost all communities, multiple 
 factors  were mentioned. Consistent with the research lit er a ture, the pros-
pect of cost savings emerged as the most common motivation for adopting 
a 4dsw in our study; stakeholders described cost savings as a major moti-
vation in all 12 districts. Some district stakeholders communicated that, 
 because of bud getary shortfalls, the districts  were faced with  either laying 
off staff, and thus increasing class sizes, or moving to a 4dsw. As one 4dsw 
principal explained, “We literally felt like we  were forced into a corner and 
we made a decision. . . .  We  were faced with  either  going to a four- day week 
or increasing class sizes by cutting five to six teachers.”  There  were some 
notable state differences in the described cause of the bud getary shortfalls. 
Some of the New Mexico districts cited the “boom- bust” cycles of local oil 
industries; their districts chose to adopt a 4dsw in a “bust” phase when state 
funds  were low. In Idaho and Oklahoma, district stakeholders noted that 
the 2008 recession and historic lows in public education funds  were hard on 
the districts’ bud gets. For example, district administrators in three Okla-
homa districts cited ongoing years of state education funding cuts as the 
cause of their precarious financial situation.

Improving student attendance was the second most common motivator 
for moving to a 4dsw; stakeholders in 8 of the 12 districts expressed this view. 
The stakeholders we spoke to also echoed the sentiments regarding the “rural 
issues” described by Thompson et al. (2020). In many communities, stake-
holders explained that in part  because of their rural location, families often 
drive long distances for appointments, causing students to miss half to a full 
day of school for doctors’ visits or other errands.  These communities hoped 
that adopting the 4dsw would increase attendance rates as families could use 
the fifth day to schedule necessary appointments. Other districts noted that 
students missed school for sports, particularly on Fridays; stakeholders saw 
the 4dsw (with Friday off) as one way to make  these absences less frequent.

Although less common, other motivations  were also cited. For example, 
stakeholders in three districts said their communities  adopted the 4dsw in 
part to improve educational opportunities and outcomes at the districts. 
According to the administrators in  these districts, the perceived mecha-
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nisms for improvement  were longer school days during the 4dsw, oppor-
tunities for unique enrichment activities on the fifth day, and the idea that 
students would be more focused as a result of the shorter week and thus 
learn more. In two districts, stakeholders reported that increasing teacher 
recruitment and retention was a motivation for adopting the 4dsw;  these 
districts  were facing teacher shortages and hoped to attract new talent with 
the shorter school week. Other motivating  factors included a desire to emu-
late the perceived success of the 4dsw in other districts, stakeholders’ per-
ception that the 4dsw would allow more time for  children to spend with 
their families, and their perception that it would provide more time for 
teacher professional development.

4.2. Does It Save Districts Money?

Key Findings

• Theoretical considerations and existing empirical estimates sug-
gest that savings associated with switching to a 4dsw would be less 
than 5  percent.

• In our interviews, some district administrators reported larger sav-
ings than the empirical evidence would suggest is pos si ble.

• Some district officials stressed that even small savings  were mean-
ingful as they allowed districts to retain staff or preserve or invest 
in other instructional supports.

We did not estimate the cost savings for our sample of 4dsw districts 
and 5dsw districts in the three states (total of 36 districts), since this would 
not provide enough data to estimate such small effects with precision. We 
interviewed superintendents and school board members (i.e., individu-
als with some authority over the district finances) in the 12 districts we 
visited on the topic of the cost savings due to the 4dsw. Most interview-
ees indicated that they  were saving some amount of money, though the 
reported savings varied, as did the extent to which officials had access to 
or had recently reviewed data on savings. Notably— and consistent with the 
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lit er a ture— multiple administrators indicated that it is not pos si ble to save 
20  percent of a district’s bud get by switching to a 4dsw. However, in some 
cases, their reported savings exceeded the 0–3  percent estimates in the most 
recent research lit er a ture. About a third of the administrators we spoke to 
named hard figures— raw numbers or a percentage of their budget— when 
describing cost savings. While not precise, they suggested that it was pos-
si ble to save between 4  percent and 12  percent. They reported that the sav-
ings came from decreased transportation and food expenditures, decreased 
expenditures on substitute teacher costs (due to perceived improvement in 
teacher attendance), and decreased salary and benefits expenditures for 
hourly employees (such as paraprofessionals, bus  drivers, and food ser vice 
workers). Some administrators perceived an increase in students’ atten-
dance, which they attributed to the 4dsw, and believed that the increase in 
attendance led to an increase in per- pupil funding from the state.

Administrators noted that even small savings  were meaningful. At least 
two district administrators reported that as a result of the cost savings attrib-
utable to the 4dsw, they  were able to keep instructional staff and avoid laying 
off teachers and increasing classes sizes. Similarly, some superintendents indi-
cated that they used savings in some areas— like operations/maintenance and 
transportation—to maintain ser vices related to instruction that might more 
directly affect student achievement. One superintendent reported that their 
net savings from switching to the 4dsw was zero, but the district was able to 
use the savings in some noninstructional areas to pay for a reading coach and 
other ser vices, maintaining the level of academic support for students. The 
superintendents stressed that the 4dsw did not reduce overall expenditures, 
but it allowed the district to maintain the level of some academic and stu-
dent ser vices in the face of growing costs and expanding requirements. Note 
that while this type of redirection of funds might be detected empirically as a 
decline in spending in the smaller categories like transportation, reallocating 
the same amount to the larger instructional expenditures might not be empir-
ically detected as a meaningful increase in the larger category of instructional 
spending or as a decrease in overall spending.

Some administrators indicated that the extent to which a district can save 
money by switching to a 4dsw depends on the choices made when designing 
the new 4dsw schedule and staffing structure. Specifically, three superinten-
dents noted that  there can be substantial savings by decreasing the number of 
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working hours— and in some cases cutting benefits—of hourly staff. However, 
some explained that district stakeholders may not agree with  these changes, 
knowing the decreased hours and benefits may pre sent a hardship for  those 
employees affected by the changes. Indeed, at least one district chose to give 
all hourly staff the option to maintain their full- time status and benefits when 
they  adopted the 4dsw, thus relinquishing the potential of some cost savings 
in  favor of staff needs and equity. Other superintendents noted that it was pos-
si ble to save money on utilities by shutting school buildings down on the fifth 
day, though  doing so would require limiting building access and not allowing 
teachers or students to use their schools for the fifth- day activities described 
 earlier. In this way, cost savings is not a foregone conclusion but may depend 
on how the policy is implemented.

In sum, saving money is the most cited reason that districts converted 
to a 4dsw. However, theoretical considerations suggest that the associated 
cost savings would be small, and previous empirical estimates find overall 
cost savings in the 0–3  percent range. The qualitative data we collected cor-
roborated cost savings as a primary driver of the conversion to the 4dsw as 
well as the realization that the cost savings might be small  after the switch. 
Nevertheless, superintendents’ comments suggest that  these small or even 
net- zero cost savings can be meaningful if reducing costs in some areas, like 
noninstructional expenditures, facilitates greater or maintained spending 
on instructional activities that might be related to student achievement.

4.3. Does It Reduce Student Absences?

Key Findings

• Interview and focus group participants perceived that student 
absences  were lower in the 4dsw schedule than the 5dsw schedule.

• While 4dsw students missed fewer days than 5dsw students in abso-
lute terms, the proportion of missed school days over the course of 
the academic year was similar between the two groups.

• We found no statistically discernable difference between the absen-
teeism rates of 4dsw and 5dsw students.
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Our interviews and Thompson et al. (2020)’s national survey found that 
student attendance was the second most common motivation for adopting 
the 4dsw. Student attendance is widely recognized as an impor tant  factor in 
student achievement— students who attend more regularly have been shown 
to have higher achievement levels than students with chronic absenteeism 
(Garcia and Weiss, 2018; Gottfried, 2009; Romero and Lee, 2007). Thus, stu-
dent attendance and effective approaches to improve it are of significant 
interest to district and school leaders. We report findings on attendance 
from our interviews and focus groups in 4dsw districts. We also analyzed 
time series and survey data on student absences to assess  whether  there  were 
differences in attendance between 4dsw and 5dsw districts.

Qualitative Findings

 There was consensus among interview and focus group participants that 
 students in 4dsw districts missed less school than they would if they had 
5dsw schedules. School leaders, teachers, parents, and students in all dis-
tricts also noted that attendance  under a 4dsw schedule is more criti-
cal  because  there are fewer days in the school week. One superintendent 
described a uniform understanding among all stakeholders that “the four 
days are sacred” and thereby attendance was a priority. To that end, parents 
and students alike reported “pushing through” or “sticking out” the school 
week when suffering minor illnesses,  because  there was a fifth day to “fight 
off” sickness. Similarly, the fifth day offered families time to “recover” from 
the general fatigue associated with the longer days of the 4dsw.

 There was also a prevailing thought that the amount of instructional 
time students missed when missing a day in a 4dsw was far more com-
pared with the 5dsw, and it was difficult for students to make up the lost 
learning time. High school students in par tic u lar believed the longer 4dsw 
day meant they missed “way more work” when they  were absent com-
pared with a 5dsw. Students who had recently transferred from a 5dsw 
supported this perception; one shared, “ Because you just have so much all 
crammed in at one time [in a 4dsw], I guess . . .  it’s more difficult to miss 
[a school day]  here.” According to high school students, taking a day off 
from school to relax, catch up on work, or avoid an assignment was not 
worth it in a 4dsw.
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Stakeholders also reported that students might miss less school to partic-
ipate in  family or community activities with a 4dsw schedule. For example, 
some districts had a strong hunting tradition or seasonal  family business 
needs, such as spring roundup on  cattle ranches, that resulted in students 
missing school. Another example of a type of community activity that would 
result in students missing school was traditional tribal activities. Stakehold-
ers in one district indicated that when multiday tribal ceremonies and other 
tribal activities occurred on the fifth day, students missed less school to par-
ticipate in  these events. Even with the 4dsw schedule, students continued to 
miss instructional time for school- sponsored sports.

Another issue related to understanding the differences in absences 
across the 4dsw and 5dsw districts is that  there may be a difference between 
official unexcused absences and the amount of time the “seat is in the chair,” 
as one school official put it. When a student misses class for an athletic event 
or other school activity, the student is not counted absent even though the 
student is missing instructional time. Hence, if 4dsw schedules are arranged 
to minimize absences for sports or school activities and increase the amount 
of time students are in class, this might not be picked up by absence analy sis, 
which does not count school activities as an absence.

Further complicating the analy sis of learning time differences is that 
when a large number of students are out for an excused event, teachers may 
adapt their lesson plans for the attending students in a way that reduces 
the value of attending school for  those students. As an example, one dis-
trict reported that a large fraction of the high school student body would 
not be in the classroom on the after noons when  there  were away football 
games, which involved players, cheerleaders, and band members. The teach-
ers would not engage in much instruction on  those after noons since a large 
fraction of students  were not in class. This may be a bigger prob lem in 5dsw 
districts than 4dsw districts, leading to another way that the instructional 
time advantages of the 4dsw might be underestimated.

Time Series Findings

Our preferred quantitative estimates of attendance effects are  those based on 
district- level attendance rates over time in five states: Colorado, Idaho, Mis-
souri, New Mexico, and Oklahoma. Specifically, we look at how district- level 
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attendance rates compare between 186 school districts that  adopted the 
4dsw between 2011 and 2018 and 153 similar school districts that never 
 adopted it during this time frame.

Another advantage of the time series analy sis is that we can analyze atten-
dance rates rather than days of school missed, which was the attendance mea-
sure captured in the surveys. Each state defines attendance slightly differently, 
but all states in our analyses count students as being pre sent if they missed 
less than a predetermined amount of a school day. The attendance rate is then 
calculated by dividing the number of days pre sent by the total number of 
school days in the school year. The attendance rate provides a better mea sure 
of the total proportion of instructional time a student was pre sent during the 
school year than days of school missed, but it is still an imperfect mea sure of 
instructional time missed since students who miss instructional time  because 
of such activities as school sports are not counted absent.

 Because of current research that shows that traditional time series anal-
yses can provide biased estimates, we also pre sent results from two other 
models that correct for  these biases. We pre sent results from three models: 
the traditional time series model and two models recommended in Cal-
laway and Sant’Anna (in press), which we call “outcome regression” and 
“inverse probability weights” based on the description of  these models in 
their paper. Our methods for this analy sis are described in Chapter Two and 
Appendix A, and the results are presented in greater detail in Appendix B.

Overall, we estimate that the 4dsw districts have between a 0.4 and 
1.1 percentage- point better attendance rate compared with 5dsw districts, 
depending on the model, though  these estimates are not significantly dif-
fer ent. To put this number in context,  after adopting the 4dsw, the 186 dis-
tricts in our analytic sample had an average attendance rate of 93.4  percent. 
In contrast, the 153 comparison 5dsw districts had an average attendance 
of 92.9  percent.  These raw differences in attendance imply an effect that is 
similar to our 0.4 percentage- point estimate. Thus, our estimates represent a 
small additional but statistically insignificant increase in attendance. More 
details on the statistical methods are presented in Appendix A, and detailed 
results are in Appendix B.

As described in Chapter Two, we pre sent time series findings from a tra-
ditional model and the outcome regression and inverse probability weights 
models described in Callaway and Sant’Anna (in press).  These methods are 
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described in Chapter Two and Appendix A, and the detailed results are pre-
sented in Appendix B.

Figure 4.1 shows the results from our event study models, which allow 
for the possibility that the attendance effects change over time. In the figure, 
each circle represents the difference in attendance rate between 4dsw and 
5dsw districts each year before and  after adopting the policy. Each color rep-
resents a dif fer ent statistical model. Circles are filled if an estimate is statisti-
cally dif fer ent from 0 and hollow if it is not. The first five estimates (circles) 
show the difference in attendance rates between a 4dsw and a 5dsw in the 
five years before the 4dsw districts  adopted the policy. The estimates show 
that  there are no differences (all circles are hollow) in attendance before the 
policy took place, which indicates that the 5dsw districts in our sample are 

FIGURE 4.1

Estimates of Attendance Rates of Four- Day- School- Week 
Students Compared with Five- Day- School- Week Students, by 
Time Period Relative to Four- Day- School- Week Adoption

SOURCE: Administrative data from Colorado, Idaho, Missouri, New Mexico, and Oklahoma.

NOTES: Each circle represents an estimated difference in attendance between the 4dsw and

5dsw districts in a particular year relative to the year before districts adopted the 4dsw. Three

statistical models were used to estimate effects, with each statistical model given a different color.

Circles are filled if the estimate is statistically significant from zero and are hollow if not. The first

five circles of each model represent the difference in attendance between the 4dsw and 5dsw

districts in the five years before a district adopted the 4dsw. The time zero estimate is set to zero

and is not an estimated zero. OR = outcome regression; IPW = inverse probability weights.
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a good comparison to the 4dsw districts. In the years  after the 4dsw policy 
is  adopted, we see small growth in attendance rates in 4dsw districts. No 
estimate, however, is consistently significant across all models. We report 
detailed results of this analy sis in Appendix B. Overall, we observe a pattern 
that over time, students with a 4dsw exhibit better attendance, though no 
difference is consistently significantly dif fer ent. We therefore cannot make 
strong conclusions about the effect of the 4dsw on attendance other than 
that it is unlikely that the policy hurt student attendance. Our findings are 
consistent with  those of Thompson (2021b), who finds no difference in frac-
tion of days absent or chronic absenteeism between 4dsw and 5dsw students.

Elementary Parents Survey and Youth Survey Findings

Results from the elementary parents survey and youth survey analy sis also 
do not provide evidence that the 5dsw students are missing more school 
than the 4dsw students. One limitation to the analyses based on the ele-
mentary parents survey is that self- reported absenteeism may contain recall 
errors. Attendance is likely to change week to week as students face idio-
syncratic life events and demands on their time such as seasonal illnesses, 
athletic events, and medical appointments. Asking parents to estimate the 
number of days their  children miss school throughout a school year  because 
of events that often do not occur with regular frequency is difficult and 
prone to error. We therefore consider the survey analy sis as a complement 
to the preferred time series analy sis. The elementary parents survey asked 
parents to provide the number of days their child missed school for any 
reason, from the start of the school year, and the youth survey asked the 
students the same question.  After controlling for available student and 
district covariates, enrollment in a 4dsw district provided an attendance 
advantage, with K–6 students experiencing 74   percent of the absences of 
5dsw students through the point in the school year at which the survey was 
administered in the 2019–2020 school year (Figure 4.2). For the K–6 4dsw 
students in our sample, this corresponds to one less day missed on average. 
The youth survey results revealed a similar pattern, with grade 7–12 4dsw 
students experiencing 82  percent of the absences of their 5dsw counter parts 
(Figure 4.2). This corresponds to 0.86 fewer days missed for the 4dsw stu-
dents. It is impor tant to note that the 4dsw students have 80  percent of the 
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opportunity of a school absence that the 5dsw students have. Thus, while 
the 4dsw students miss fewer school days, they are missing about the same 
proportion of scheduled school time. This is empirically shown by the fact 
that 80  percent is contained in the confidence interval for the estimates of 
4dsw absence, as a percentage of 5dsw absence, noted  earlier.

The qualitative data indicated that stakeholders felt that the ability to 
schedule medical appointments on the fifth day was a major reason for the 
attendance advantages conferred by the 4dsw. We explored this possibility in 
the student and elementary parents surveys. We asked parents and students 
which day of the week they typically use for student doctor appointments, 
including dental and orthodontic care. Response options included each indi-
vidual weekday or no daily preference. We then created an indicator variable 
to capture  whether the 4dsw district day off was chosen as the usual appoint-
ment day. For 5dsw districts, the day off of their matched 4dsw district in the 
sample was used. The survey results indicated that 4dsw students  were much 
more likely to have medical appointments on the fifth day.  After controlling 

FIGURE 4.2

Ratio of Four- Day- School- Week Days Absent to Five- Day- School- 
Week Days Absent

SOURCE: Authors’ calculations from elementary parents survey and youth survey responses and 
CCD and ACS data.

NOTES: Point estimates (blue boxes) and 95 percent confidence intervals (black lines) for the rate 
ratio of days absent (ratios less than 1 favor the 4dsw). Confidence intervals that do not contain 
the value of 1 (gray line) indicate a statistically significant result.

Absences:

elementary

parents survey

Absences:

youth survey

0 0.2 0.4 0.6 0.8

0.67 0.82

0.870.740.62

1.00

1.0 1.2



Does Four Equal Five?

60

for available district and parent covariates, the odds of parents using the fifth 
day as the primary day for medical appointments for their elementary school 
 children  were 20 times higher for 4dsw parents than for 5dsw parents. Simi-
larly, the odds of responding  middle and high school students using the fifth 
day for medical appointments was nearly 12 times higher for 4dsw students 
than for 5dsw students (Figure 4.3). While 5dsw parents do not actually have 
the option of a fifth day where their students are already out of school, their 
utilization rate of the day off in their respective matched 4dsw district for 
medical appointments serves as a baseline for what the 4dsw parents might 
experience in the absence of having a fifth- day option.

Although stakeholders perceived that absences due to medical appoint-
ments  were low in 4dsw districts, families in each of the three states described 
unavoidable circumstances and scheduling constraints that resulted in 
medical visits on days other than the fifth day off. For example, parents and 
 students universally agreed that sick visits occurred when necessary, which 
might not be the fifth day. This resulted in high demand for appointments 
and  limited availability for some types of appointments (e.g., specialists). 
The requisite timeline for care (e.g., orthodontics, medical procedures) also 

FIGURE 4.3

Odds of Using the Fifth Day for Medical Appointments

SOURCE: Authors’ calculations from elementary parents survey and youth survey responses and 
CCD and ACS data. 

NOTES: Point estimates (blue boxes) and 95 percent confidence intervals (black lines) for the odds 
ratio of the use of the fifth day for medical appointments (ratios greater than 1 favor the 4dsw). 
Confidence intervals that do not contain the value of 1 (gray line) indicate a statistically significant 
result. 
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placed constraints on scheduling; availability of medical appointments neces-
sitated school absences. Some stakeholders in 4dsw districts where Friday was 
the day off reported that many health care providers, such as primary care 
physicians, dentists, and allergists,  were not open on Friday or  were  limiting 
their Friday hours, reducing the value to their district of having a 4dsw.

4.4. Does It Help Attract and Retain Teachers?

Key Findings

• District and school leaders, school board members, and teachers 
agreed the 4dsw was a competitive advantage for teacher retention 
and, to a lesser degree, recruiting. 

• Interview and focus group participants’ perceptions of the influ-
ence of the 4dsw on teacher attendance was mixed.

We report findings on stakeholders’ perspectives of the role of the 4dsw 
in attracting and retaining staff, as well as staff attendance. We also exam-
ined the effect of the 4dsw on the number of full- time- equivalent teachers 
and the teacher– student ratio to assess  whether adopting a 4dsw boosted 
teacher recruiting and retention. This analy sis was inconclusive,  because 
we  were not confident that the requirements of the statistical models  were 
met. In Appendix B, we pre sent the results of this analy sis and a description 
of how the assumptions of  these models  were  violated. Thus, the follow-
ing discussion relies exclusively on interview and focus group data. Note 
that using one year of data from Oregon, Tomayko et al. (2020) find that 
student– teacher ratios  were lower in 4dsw districts.

Teacher Recruitment and Retention

Focus groups and interviews in the 12 visited districts with school leaders, 
teachers, and school board members explored the extent to which the 4dsw 
influenced recruitment and retention of teachers. Conversations with teach-
ers explored their decisions about employment in greater depth.
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Expressing sentiments similar to  those of proponents of the 4dsw, school 
leaders and school board members stated that they believed the schedule 
aided teacher recruitment. Several superintendents, school leaders, and school 
board members reported that their districts used the 4dsw as a “recruitment 
tool.” Though application data  were not available, stakeholders believed 
more teachers applied for vacant positions since adopting the 4dsw. One 
superintendent explained,

 There was a time  here— two or three years— where we  didn’t have a 
certified high school math teacher, and that was  because not one single 
applicant [applied]. That’s how dire the recruiting efforts [are] for some 
of  those critical positions. And I  will say that [the 4dsw] has, with abso-
lute certainty, improved our ability to attract candidates, and it has 
also improved the quality of applicants that  we’re getting.

In one district, a course previously taught online through a third party was 
now taught in person by a certified teacher. Administrators in this district 
and  others described a single certified applicant for a previously unfilled 
position as a notable benefit of the 4dsw. With larger applicant pools, 
administrators felt that they had the ability to hire higher- quality teachers. 
School leaders, school board members, and teachers suggested that the 4dsw 
offset longer drive times or a lower salary that deterred teachers from apply-
ing to their district before the 4dsw.

While teachers agreed the 4dsw was a “perk,” for the majority of teachers 
with whom we spoke it was not a  factor in deciding to work for the district. 
In most districts, teachers taught in the district when it was a 5dsw and lived 
in or moved into the community for reasons other than the 4dsw. Yet  there 
 were three districts where the 4dsw influenced teachers’ employment deci-
sions. In two districts, many of the teachers we spoke with had retired from 
a teaching  career in a 5dsw district in a neighboring state and taken a job in 
the 4dsw districts in our sample. Teachers at one school moved into the area 
and learned the district operated a 4dsw, while the  others commuted from 
the neighboring state. Teachers in a third district commuted long distances 
 because of the district’s positive reputation and the 4dsw.

 There was variation in the extent to which individual teachers valued 
the 4dsw in their employment choices, and district leaders in Idaho and 
Oklahoma reported that the recruitment benefits diminished as more dis-
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tricts in their area  adopted the 4dsw. For example, two of the three leaders 
in one Idaho district hypothesized the 4dsw made “hardly any difference” 
in recruiting now that many nearby districts had  adopted it. Teachers in 
this district reported a similar trend. In this way, the power of the 4dsw as a 
recruitment tool may depend on local context.

When school staff and board members  were asked  whether the sched-
ule influenced retention, as opposed to recruitment, participants replied by 
saying, “yes,” “definitely,” “absolutely,” and “hands down makes a difference.” 
Some teachers reported that having a 4dsw factored into their decision to stay 
at the district or in the profession. The power of the 4dsw as a retention tool 
appeared strongest for two sets of teachers. Teachers who  were eligible to retire 
or nearing retirement reported that they would retire if the district reverted 
to a 5dsw. A second set of teachers also noted that they would “reevaluate” 
their district of employment  were the 4dsw policy to change, and they would 
consider moving to a 5dsw district that offered better pay and benefits.  These 
teachers described themselves as traveling long distances to teach at the 4dsw 
or living outside the 4dsw catchment area. While some teachers thought the 
4dsw improved teacher retention overall, they noted that it did not affect their 
own decision to remain at the district or in the profession. Thus, the extent to 
which the 4dsw affects retention may depend on local context.

Teacher Absences

Teacher absenteeism was another  factor that stakeholders felt the 4dsw influ-
enced. The majority of stakeholders in interviews and focus groups believed 
teacher attendance was higher in 4dsw districts. From their perspective, the 
advantage that 4dsw districts experience in teacher absences was primarily 
related to medical appointments. Teachers in all 12 of the 4dsw districts in 
the site visit sample reported scheduling medical and other appointments for 
themselves and their  family members on the fifth day when school is not in 
session. Particularly for teachers with “a lot of health issues” or chronic health 
issues, it was “extremely helpful” to have the fifth day to schedule appoint-
ments. Scheduling appointments on the fifth day meant teachers did not miss 
class for their medical care. It was also a “relief” for teachers who are respon-
sible for the care of  family members with chronic health conditions, el derly 
parents, and  children with frequent medical appointments such as “constant 
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orthodontist” visits. As one teacher put it, “I  don’t ever miss for that [medical 
appointments], I mean all  those  things that you can plan out.” A few teachers 
and school leaders shared an expectation in the district that teachers would 
not miss school for appointments or other life events that could be planned 
around the 4dsw schedule. As one teacher put it,

The administrators get to tell us beginning of the year, this is when 
you go do  these  things and  there’s no excuse. You need to be in the 
classroom if pos si ble  every single day. I mean, they lay it out for us 
[expectations for attendance], and it works well.

Interview and focus group participants also perceived that the 4dsw 
schedule allowed teachers time to plan, grade, rest, and attend to  family 
 matters.  There was almost no need to take “ mental health” days to “recoup” 
from the “fatigue” of the profession. Stakeholders also argued the 4dsw 
schedule meant teachers  were less “burned out” and, in turn, less likely to 
miss school for this reason. Furthermore, some interview and focus group 
participants believed the 4dsw schedule meant teachers  were sick less often, 
resulting in fewer absences.

 There was also a small minority of focus group and interview partici-
pants who described the 4dsw as having “no major difference” on teacher 
attendance. They described teacher absences as generally being unplanned 
(e.g., flu,  family tragedy) or resulting from chronic absenteeism, and they 
did not feel that the 4dsw altered  these absences.

4.5. Satisfaction with the Four- Day School Week

Key Findings

• Our survey results indicate high levels of satisfaction with the 4dsw 
among parents and students.

• Parents and students in 4dsw districts overwhelmingly reported 
that they would select a 4dsw over a 5dsw.

• Other stakeholders  were similarly enthusiastic about the 4dsw in 
the interviews and focus groups.
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We asked elementary parents in the 18 4dsw districts where we conducted 
the surveys three questions related to their satisfaction with the 4dsw. As we 
show in Figures 4.4 and 4.5, parents overwhelmingly reported high levels of 
satisfaction with the 4dsw. When asked, “Generally, how satisfied are you 
with the four- day school week?” 73  percent of parents responded “very sat-
isfied,” and about 1 in 10  were indifferent or dissatisfied (Figure 4.4). When 
asked  whether they would choose a 4dsw or 5dsw, 84   percent of parents 
selected  either “prob ably four days a week” or “definitely four days a week” 
(Figure 4.5). The overwhelming majority of parents also reported that the 
4dsw met the needs of their  family;  these results are shown in Figure B.1.

High school students in the 16 4dsw districts who completed the youth 
survey  were even more enthusiastic about the 4dsw. When asked  whether 
they like having a 4dsw, 85  percent responded, “I like it a lot” (Figure 4.6). 
When asked  whether they would choose to go to school five days a week or 

FIGURE 4.4

Responses to the Question, “Generally, How Satisfied Are You 
with the Four- Day School Week?”

Very satisfied Mostly satisfied

Indifferent Mildly dissatisfied
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SOURCE: Elementary parents survey, N = 765.
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four days a week, 95  percent of students picked  either “prob ably four days a 
week” or “definitely four days a week” (Figure 4.7).

The students and parents who participated in our site visit interviews and 
focus groups (four districts in each of the three focal states)  were similarly 
positive about the 4dsw schedule. We ended nearly  every interview or focus 
group by asking our respondents  whether they would continue with the 
4dsw schedule for their district or go back to a 5dsw schedule if the choice 
 were entirely up to them. In many groups  there was unan i mous support for 
the 4dsw, with interviewees often endorsing it without hesitation and with 
 great enthusiasm. As one parent said, “Having [a] three- day weekend . . .  
who  wouldn’t want that?” The stakeholders discussed a range of reasons 
why they preferred the 4dsw. Some of the noted advantages  were discussed 
 earlier, including the perceived benefit to student attendance and the flex-
ibility to schedule medical appointments on the fifth day. In the  following 
chapters, we  will describe the other outcomes on which some interviewees 

FIGURE 4.5

Responses to the Question, “If You  Were to Have the Choice 
Between a Four- Day School Week and a Five- Day School Week, 
Which Would You Choose?”

SOURCE: Elementary parents survey, N = 766.
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felt the 4dsw had a positive effect but that  were not listed as primary motiva-
tions for switching to it.

During interviews and focus groups, teachers and administrators  were 
equally positive about the 4dsw schedule. Teachers in all districts reported 
valuing its flexibility. As described  earlier, teachers used their time on the 
fifth day for a range of both personal and professional  matters. When asked 
about the main advantages of the 4dsw, one teacher put it this way: “The 
flexibility as a professional that you can work that fifth day or not work that 
fifth day, and you use it as you need to. And the kids are still getting what 
they need.” Administrators also referenced benefits such as the perceived 
cost savings and perceived positive effects on teacher recruitment.

Outright dissatisfaction with the 4dsw was rare among the interviewees, 
just as it was among the survey participants. However, the lack of dissatis-
faction may indicate that  those who do not like the 4dsw schedule  were less 

FIGURE 4.6

Responses to the Question, “Do You Like Having a Four- Day 
School Week?”
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likely to attend our focus groups, or less likely to remain in the 4dsw district. 
While the stakeholders we spoke to  were largely satisfied, parents, teachers, 
and administrators in our focus groups speculated about the potential dis-
advantages of the 4dsw for other students, parents, and families. In par tic u-
lar, stakeholders worried about families who might strug gle to find childcare 
for younger  children on the fifth day,  because they cannot arrange to have 
one parent or caregiver at home or have extended  family and friends care for 
young  children on that day. Many noted that small rural communities typi-
cally have  limited childcare options, often relying on only one or two formal 
settings. Yet only parents in two districts identified childcare challenges as a 
personal hardship or spoke explic itly about the challenges of a close friend. 
In most cases, parents identified abstract concerns for other families.

The fact that most of the parents we spoke to did not raise concerns 
about childcare may indicate that  these challenges  were  limited to a small 

FIGURE 4.7

Responses to the Question, “If You Could Choose, Would You Go 
to School for Five Days a Week or Four Days a Week?”

SOURCE: Youth survey, N = 3,957.
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percentage of families. This pattern may also suggest potential se lection bias 
in the focus group and interviews samples. That is, families who strug gled 
with childcare on the fifth day may also be the families who did not have 
the time to attend our focus groups. However, we also note that the survey 
data suggest that the large majority of  children  were home on the fifth day, 
indicating that most families are not utilizing childcare. In addition, mul-
tiple administrators noted that while they worried that childcare might pose 
a prob lem, they reported few complaints from families.

Stakeholders in all 12 districts also expressed concerns in focus groups 
and interviews about the potential disadvantages of the 4dsw for families 
living in poverty and for students who do not feel safe at home. As we  will 
discuss in more detail in Chapter Five, interviewees explained that the 4dsw 
might exacerbate food insecurity for  children who rely on school meals (see 
Section 5.2). In addition, the extra day away from school may be disadvanta-
geous for  children whose home lives are not stable (see Section 5.3).

In focus groups, the occasional student expressed dissatisfaction with 
the 4dsw  because he or she felt bored on the fifth day. A student in one com-
munity noted that  because of the large geographic size and rurality of their 
town, she felt isolated from friends on the fifth day and missed seeing her 
peers at school. As we  will describe in more detail in Chapter Five, some 
stakeholders expressed concerns that the longer school day caused student 
fatigue, particularly for the early elementary students (see Section 5.2).

This chapter has provided qualitative and quantitative findings on some 
of the main motivations for adopting the 4dsw: saving money, reducing stu-
dent absences, and recruiting and retaining teachers. In general, it appears 
that the 4dsw does not reduce district spending much, but it may enable 
districts to preserve or increase funds for instructional expenses by saving 
money in areas such as transportation and food ser vice. While  there is evi-
dence that students miss fewer days in 4dsw districts, when viewed as a pro-
portion of instructional days, students in 4dsw and 5dsw districts miss sim-
ilar proportions of instructional days. Qualitative data endorses the 4dsw as 
a way to improve teacher recruiting and retention. Despite relatively  limited 
evidence that the 4dsw is able to deliver what proponents promise, stake-
holder satisfaction with it is generally very high. In the next chapter, we pre-
sent our findings on outcomes of concern to opponents of the 4dsw along 
with other outcomes that the 4dsw might influence.
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CHAPTER FIVE

How Does the Four- Day School 

Week Affect Other Outcomes?

The last chapter reported our findings on the outcomes that are often used 
to advocate for the adoption of the 4dsw. However, policy debates also rec-
ognize that  there may be drawbacks to the 4dsw (Mulvahill, 2019; National 
Conference of State Legislatures, 2020). Some of the main arguments against 
the 4dsw are that for  children in lower- income or emotionally challenging 
home environments, one less day at school might result in greater food inse-
curity or more emotional and behavioral challenges. Furthermore, it might 
reduce  children’s physical activity, contributing to poor health. Opponents 
of the 4dsw also express concerns that childcare expenses on the fifth day 
might pre sent a financial hardship for some families. While they may not 
 factor into debates about the desirability of the 4dsw,  there are also other 
outcomes for a variety of stakeholders that might differ  under a four- day 
schedule, and  these include students’ sleep (given longer school days for 
4dsw districts and more variable schedules across the week) and parents’ 
stress, among  others.

In this chapter, we analyze outcomes that  were mentioned in the pre-
vious lit er a ture or discussed in the popu lar press, or  those that are theo-
retically hypothesized to be influenced by the 4dsw. The outcomes we dis-
cuss  here are academic achievement, mea sures of student well- being (sleep 
and fatigue, food security, physical activity, and behavioral and emotional 
well- being), mea sures of  family well- being, and school enrollment and cli-
mate. We first pre sent our findings on the effects of the 4dsw on academic 
achievement, which is arguably one of the most salient outcomes in educa-
tion policy debates, and then we pre sent evidence on other outcomes that 
could be affected by the policy. Additional details on the statistical methods 
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used in this chapter may be found in Chapter Two and Appendix A, and 
detailed results, including confidence intervals for all survey results, may be 
found in Appendix B.

5.1. Academic Achievement

Key Findings

• Most stakeholders believe the 4dsw has no effect on academic 
achievement.

• Time trends in outcomes show that absolute achievement levels of 
ELA and math in 4dsw school districts did not decrease  after the 
adoption of the policy. Rather they may not have grown as fast as 
similar districts that did not adopt the policy.

• Small disadvantages in 4dsw achievement scores could compound 
over time to reach a meaningful size by eight years  after adoption.

• Three dif fer ent statistical models produced negative estimates of 
the trends in student achievement in ELA and math in 4dsw dis-
tricts, but the models varied in their statistical significance.

While improving academic achievement is rarely a stated reason for 
adopting the 4dsw, some of the motivations that proponents use to advo-
cate for the 4dsw would lead to better academic achievement. For instance, 
reducing student absences and attracting higher- quality teachers are valu-
able,  because it is believed that they would, in turn, improve academic 
achievement. A few stakeholders in our interviews and focus groups thought 
 there  were no academic downsides to the 4dsw.

In interviews and focus groups, we asked participants how the 4dsw 
influenced student learning. Nearly all participants perceived students 
learned just as much or more in the 4dsw than in a 5dsw. Stakeholders per-
ceived that how instructional time was used was more impor tant than the 
number of minutes in a school week. From their perspective, having one less 
instructional day created a sense of urgency or academic pressure compared 
with a 5dsw  because 4dsw districts had to cover the same content as 5dsw 
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districts in fewer days. Although fitting curriculum designed for a 5dsw 
into a 4dsw was a challenge, teachers perceived they  were more intentional 
with the design of lessons in a 4dsw as compared with a 5dsw. Teachers 
felt they  were more selective among instructional activities offered in the 
curriculum, and they reported fewer “fluff” and “fun” activities (e.g., non-
curricular holiday crafts or movie days) in the 4dsw. A few stakeholders in 
almost  every district expressed concern that the academic pressure meant 
added stress for teachers and students in a 4dsw as compared with a 5dsw.

Teachers and students consistently argued that the longer class peri-
ods in the 4dsw compared with their 5dsw schedule  were an instructional 
advantage. In their opinion, the longer classes added instructional or work-
ing minutes to each class. By way of example, 4dsw stakeholders presented 
calculations like the following: 15 minutes of a 45- minute class on a 5dsw 
schedule would be allocated to noninstruction (e.g., attendance, clean up), 
leaving 30 minutes of instruction; by contrast, 40 minutes of a 55- minute 
class on a 4dsw schedule would be devoted to instruction, leading to more 
learning time. However, we note that this contrast only would lead to a 
slight time advantage for the 4dsw class in instruction (160 minutes per 
week versus 150 for the 5dsw in this example).1

While the longer class periods  were perceived as advantageous for  middle 
and high school students, some stakeholders expressed concern about the 
impacts of longer school days on learning, particularly for the youn gest stu-
dents (grades K–2). In five districts, at least one district leader or teacher 
perceived that students  were “too tired” early in the morning and late in 
the after noon. Some teachers reported that they attempted to arrange core 
instruction midmorning to early after noon— students’ peak learning time. 
Moreover, some district and school staff believed the 4dsw interrupted the 
school routine, resulting in lost instructional time to address be hav ior chal-
lenges or reset expectations when students return from the weekend. Further, 
 there  were concerns about the extent to which parents of low- performing or 
high- risk students engaged in learning activities (e.g., writing letters, read-
ing, practicing numbers and sounds) over the longer weekend.

1  If 10 minutes of each class  were consumed by noninstruction, the 4dsw class would 
have 180 minutes of instruction per week, and the 5dsw class would have 175 minutes.
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Overall, school staff and parents with whom we spoke offered students’ 
per for mance on state and national assessments as evidence that  there  were not 
academic disadvantages to the 4dsw. District leaders and principals reported 
that their test scores had remained the same or improved since adopting the 
4dsw. Some reported that the district’s rank in the state improved, while  others 
described an increasing trend on state assessments. As one superintendent put 
it, “ There’s not been a drop in our test scores. As a  matter of fact, we have 
continued to stay at the same pace and even risen above state and national 
averages.” District staff and parents suggested they actively monitor students’ 
per for mance and, based on the information available,  there was no evidence 
to suggest the 4dsw presented academic disadvantages in their district.

This is consistent with our time series data from five states in our EOP 
data set, which included 175 4dsw districts and 150 5dsw districts. Figure 5.1 
shows the trend in average ELA and math test scores for grades 3–8 in the 
4dsw districts before and  after districts  adopted the 4dsw (the year before 
the 4dsw adoption in the figure is 0). In this graph, student achievement is 

FIGURE 5.1

Mean En glish Language Arts and Math Achievement Scores for 
Third Through Eighth Graders Before and  After Four- Day- School- 
Week Adoption (Four- Day- School- Week Districts)
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expressed in standard deviations, where 0 is the national average of per
for mance for all students in that grade.  There is a clear upward trend over 
the period in both ELA and math test scores of 4dsw districts in  these five 
states. In sum, given their experiences and data that would be available to 
stakeholders in 4dsw districts, stakeholders would have  little evidence to 
suggest that the 4dsw harmed academic achievement.

Our time series analy sis provides a more rigorous assessment of  whether 
the 4dsw influences student achievement than that provided by the trends 
in data readily available to districts. Rather than simply examining  whether 
4dsw students’ achievement scores grew  after their districts  adopted the 
4dsw, we examine how the growth in 4dsw students’ achievement scores 
compared with  those in similar 5dsw districts. We look at trends in the per
for mance of districts, before and  after they adopt the 4dsw, and compare 
them with trends in the per for mance of districts that look historically simi
lar in per for mance but never  adopted the policy. While Figure 5.1 shows 
that 4dsw scores went up  after 4dsw adoption, the policy relevant question 
is  whether they went up more or less than they would have if they had used 
a 5dsw. Using time series data from our five state sample, we estimate the 
effect of the 4dsw on student’s ELA and math achievement. We improve on 
previous estimates of the effect of the 4dsw on achievement scores by using 
more than one state for the estimates and by using more recent data that go 
through the 2018–2019 school year. As discussed in Section 4.3, we pre sent 
time series findings from the traditional model and the “outcome regres
sion” and “inverse probability weights” models described in Callaway and 
Sant’Anna (in press). For each of  these three models, we pre sent findings 
from (1) a matched event study and (2) matched difference in difference 
estimates.  These methods are described in Chapter Two and Appendix A, 
and the detailed results are presented in Appendix B.

Our time series analyses estimate the 4dsw students’ average ELA achieve
ment scores to be between 0.028 and 0.087 standard deviations lower than 
comparable 5dsw districts and 4dsw average math achievement scores to be 
between 0.044 and 0.099 standard deviations lower than 5dsw counter parts 
(results not shown).  These results are attributable to 4dsw adoption but vary 
in  whether they are statistical significance depending on the model.  These 
estimates are of about the same magnitude as or larger than  those found 
in Thompson’s (2021b) study of the 4dsw in Oregon. He estimates that the 
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policy decreased student achievement in ELA by 0.042 standard deviations 
and decreased student achievement in math by 0.059 standard deviations, 
and both of  these estimates  were statistically significant.

However, this average could be hiding impor tant differences over time. For 
example, it is pos si ble that student achievement in 4dsw districts decreases 
shortly  after adoption as teachers adjust to teaching the curriculum in a 
compressed week with longer school days. In such a case we may see only 
temporary decreases in student achievement. Conversely, if the policy  causes 
declines in student achievement, the effect may grow over time as students 
experience an accumulation of effects over their many years in a district.

Figure 5.2 shows estimates of the effect of the 4dsw policy for each year 
 after adopting it from each of our three statistical models. Each circle rep-
resents the difference in per for mance between the 4dsw and 5dsw districts 
in a given year relative to the year before districts  adopted the 4dsw. Each 
color represents the results from one of the three statistical models. Cir-
cles are filled if the estimate is statistically dif fer ent from zero and hollow if 
not. The first five circles represent the difference in ELA or math achieve-
ment between the 4dsw and 5dsw districts in the five years before a district 
 adopted the 4dsw. For both ELA and math, each circle is close to zero and 
the estimate is not significant. This result indicates that both the 4dsw and 
5dsw districts in our sample  were experiencing similar trends in student 
achievement before the adoption of the policy and that the 5dsw districts are 
a good comparison group for the 4dsw districts.

In the years  after adoption, however, we see a clear, negative trend in test 
scores that become significant in some models three years  after a district 
adopts the 4dsw schedule. Depending on the statistical model,  after three 
years, ELA achievement in 4dsw districts was between 0.040 and 0.096 stan-
dard deviations lower and math achievement was between 0.069 and 0.140 
standard deviations lower compared with the 5dsw districts. Eight years 
 after adoption, ELA achievement in 4dsw districts was between 0.145 and 
0.229 standard deviations lower and math achievement was between 0.144 
and 0.189 standard deviations lower compared with the 5dsw districts. How-
ever, statistical significances varied by model. A similar analy sis of analo-
gous 4dsw districts in Thompson’s (2021b) study in Oregon found decreases 
of about 0.1 standard deviations in ELA and math achievement four years 
 after adopting the policy.  These estimates are comparable to our estimates. 
Our results suggest that this downward trend persists  after four years, poten-



FIGURE 5.2

Differences in En glish Language Arts (Top Panel) and Math 
(Bottom Panel) Scores Between Students in Four- Day- School- 
Week and Five- Day- School- Week Districts, by Year Relative to 
Four- Day- School- Week Adoption
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tially leading to larger losses in student achievement up to the last year for 
which we have data, which is eight years  after adopting the policy.

When we compare the growth in scores in the five states’ 4dsw districts 
with the growth in scores in  those states’ 5dsw districts, we find that the 
growth in scores in 5dsw districts was greater. In other words, while adopt-
ing the 4dsw may not have led to lower achievement scores for the 4dsw 
districts in absolute terms, the districts  were unlikely to have experienced as 
much average growth in scores as it is estimated they would have had they 
not  adopted the 4dsw.

5.2. Student Well- Being

In addition to academic achievement,  there are other student outcomes that 
stakeholders mentioned as possibly being affected by the 4dsw.  Here we pre-
sent findings on four of  those that we could examine with the two surveys 
and qualitative data: sleep and fatigue, food security, physical activity, and 
behavioral and emotional well- being.

Sleep and Fatigue

Key Findings

• Stakeholders reported students getting more sleep as one of the 
benefits of the 4dsw but expressed concern that the longer school 
days may be tiring for the youn gest students.

• Elementary students in 4dsw districts got more school- week sleep 
than their peers in 5dsw districts, but 4dsw students  were no more 
likely to have their parents report that they  were regularly tired. 

•  There was no difference in the amount of sleep during the school 
week that  middle and high school students got in 4dsw and 5dsw 
schools, but the 4dsw students in secondary grades  were much less 
likely to report feeling tired regularly.

• The 4dsw students used the fifth day to sleep more relative to their 
5dsw peers; the 4dsw introduced more variability in the sleep pat-
terns of students.
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It is well documented that inadequate sleep among  children and ado-
lescents is linked to poor academic per for mance as well as other negative 
outcomes such as attention and concentration prob lems, behavioral prob-
lems, reduced physical and  mental health, and higher rates of motor vehicle 
crashes among teen  drivers (Governors Highway Safety Association, 2015; 
Hafner, Stepanek, and Troxel, 2017; Shapiro, 2015). The expected effects of 
the 4dsw on student sleep are ambiguous. As documented in Chapter Three, 
schools with a 4dsw have  earlier start times compared with schools with a 
5dsw.  Earlier start times might induce students to get less sleep per night 
(Hafner, Stepanek, and Troxel, 2017; Paksarian et al., 2015). However, stu-
dents with 4dsw schedules may be able to get more sleep over the course of a 
week given that they have three days per week when they can sleep in.

Interviewees in the 4dsw districts reported during focus groups and 
interviews that they believed the 4dsw schedule affords students more 
time to sleep. Indeed, respondents in all 12 of the 4dsw districts we vis-
ited reported that one of the advantages of the 4dsw is the opportunity to 
sleep in and catch up on rest on the fifth day, when school is not session. 
For example, when we asked high school students during focus groups how 
they spent the fifth day, we often heard a chorus of “sleep late!” or “sleep 
in!” from the adolescent participants. Some students reported that the night 
before the fifth day is typically treated like a weekend night in that they stay 
up  later than they would on a day before school; they sleep  later to com-
pensate for the late night, and fatigue from the week in general. In some 
cases, both students and parents noted that the extra time to sleep was par-
ticularly impor tant for student athletes who traveled for away games. Our 
focus group participants noted that students often travel long distances for 
games. When athletes returned home late on a Thursday night, the 4dsw 
week allowed them to rest on Friday (if their 4dsw schedule has Friday off).

In addition to noting that the fifth day in par tic u lar offered more time 
for sleep, community members in four districts expressed that the 4dsw 
helped students feel more rested throughout the entire week. They argued 
that the three- day weekend allowed time for students to rest and recuperate 
from the week and helped students start the coming week more prepared 
to learn. As one teacher put it, “I think . . .  [the 4dsw is] good  because kids 
kind of come back ready to go again on Monday. I never feel like  they’re 
completely burned out . . .   because  they’ve had a full three days to . . .  sleep.”
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However, community members in 6 of the 12 districts we visited (repre-
senting all three states) thought that the 4dsw can cause fatigue. Specifically, 
the 4dsw school day tended to be longer than a 5dsw school day; some com-
munity members felt students end each school day— and the school week 
as a whole— more tired than they would on a 5dsw schedule. One parent 
described her kids as “wiped out” by the end of the 4dsw day. Some par-
ents and teachers expressed par tic u lar concern for the youn gest elementary 
school students— kindergarteners and first graders.  These students may still 
be used to taking midday naps, making it difficult for them to stay awake 
and focused through the long 4dsw school day. Related to the foregoing dis-
cussion, the fatigue that some students feel  after four longer days at school 
is one of the reasons why some community members felt the time to rest 
during the three- day weekend was so critical.

Weekday Sleep. We surveyed both parents and students about student 
sleep habits during the school week. Respondents in 4dsw and 5dsw dis-
tricts  were asked about the usual time the student goes to bed before and 
wakes up on school days, yielding an estimate of sleep duration on a school 
night. Respondents in 4dsw districts  were also asked to give the usual time 
the student goes to bed the night before and wakes up on the morning of the 
fifth day, providing an estimate of sleep duration for the fifth day. Based on 
this information, we consider three dif fer ent sleep outcome mea sures. The 
first mea sure is the total school- week sleep hours, calculated as the cumu-
lative sleep between Sunday night and Friday morning. For 5dsw students, 
the nightly duration was multiplied by five to provide a school- week sleep 
total. For 4dsw students, the fifth- day total was added to four times the 
school- night sleep duration to provide total school- week sleep hours.

The focus group responses strongly suggest that the fifth- day sleep 
opportunity for 4dsw students may be treated more like an extra weekend 
night. Thus we also examine survey results on sleep at a more granular level 
and compare 4dsw and 5dsw sleep experiences on two other mea sures: daily 
sleep on the four common school nights, and fifth- night sleep. The elemen-
tary parents survey results indicate that younger students (kindergarten 
through sixth grade) in 4dsw districts average a statistically significant 
additional 1.486 hours (89 minutes) of school- week sleep, counting the night 
before the fifth day as a school night. Figure 5.3 displays  these results. The 
blue points in the figure indicate the estimated difference between 4dsw and 
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5dsw students, and the black bars are the 95  percent confidence intervals for 
the estimated differences. We use a similar figure format to display survey 
results throughout this chapter. Depending on the outcome, the difference 
between 4dsw and 5dsw districts may be expressed as an average, an odds 
ratio, or a rate ratio. Statistical significance is indicated in  these graphs when 
the confidence intervals for average differences exclude 0, as is the case in 
Figure 5.3, or when the confidence intervals for ratio estimates exclude 1.

Further examining the elementary parents survey results (Figure 5.3), 
for school nights when both 4dsw and 5dsw students attend school the next 
day, estimates indicated no significant difference in nightly sleep. Looking 
at sleep during the night before the fifth day that 4dsw students do not go 
to school, we find that 4dsw students in grades K–6 average a statistically 
significant 1.33 hours of additional sleep (80 minutes).

For older students, we found no meaningful differences in the total 
school- week sleep between 4dsw and 5dsw students in  middle and high 

FIGURE 5.3

Difference in Weekly Minutes of Student Sleep from Elementary 
Parents Survey and Youth Survey

SOURCE: Authors’ calculations from elementary parents survey and youth survey respons-

es and CCD and ACS data.

NOTES: Point estimates (blue boxes) and 95 percent confidence intervals (black lines) for 

the average difference in sleep measures (positive values favor the 4dsw). Confidence 

intervals that do not contain the value of 0 (gray line) indicate a statistically significant result. 
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school. This is dif fer ent from the findings of Israel et al. (2020), whose study 
focused on Colorado. They found that 4dsw students are less likely to get 
eight or more hours of sleep on an average day.

The 4dsw students display greater variability in their sleep schedule 
over the week, sleeping  later on the fifth day than on school days. From a 
sleep- quality perspective, “catch-up” sleep on the fifth day does not com-
pensate for reduced sleep during the week, and research suggests that vari-
ability in sleep- wake schedules may be associated with negative develop-
mental, physical, and  mental health outcomes in adolescents (Becker et al., 
2017; Telzer et al., 2015).

Feeling Tired. We asked parents how often their elementary school child 
felt tired, worn out, or sleepy during the day.  Middle and high school students 
 were asked the same question. Pos si ble responses  were on a five- category 
ordinal scale: never, rarely, occasionally, often, or  every day. We analyzed 
 whether students  were regularly tired— that is,  whether their responses  were 
in the “often” or “ every day” category. It was highly uncommon for parents 
to indicate that their elementary school– age child was regularly tired; only 
6  percent chose one of  these two response categories. Conversely, 39  percent 
of responding adolescent students indicated regularly feeling tired.

Formal modeling of the elementary parents survey results revealed no 
discernable difference between how often the 4dsw and 5dsw students felt 
tired. Impor tant differences  were pre sent for secondary school students, with 
the odds of 4dsw students reporting feeling regularly tired being lower than 
 those of their 5dsw counter parts. For adolescent students in our responding 
sample, the lower odds correspond to 4dsw students being 12 percentage 
points less likely to report being regularly tired (33.6  percent of 4dsw stu-
dents versus 45.2  percent of 5dsw students).

Our focus group and interview findings indicated that respondents 
 were most concerned about the impacts of the long 4dsw day on kindergar-
ten and first- grade students. Hence, we reconsidered the formal elemen-
tary parents survey results reporting feeling tired often or daily for 4dsw 
 kindergarten and first- grade students only. Although parents of 4dsw kin-
dergarten and first- grade students reported their  children  were often or 
daily tired with greater frequency than their 5dsw counter parts (7.5  percent 
versus 5.3   percent, respectively), when adjusting for all available covariate 
information,  these reported differences  were not statistically significant. It 
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is pos si ble that the sample, restricted to just kindergarten and first- grade 
responses, yields insufficient statistical power to detect a meaningful differ-
ence, should one exist.

Food Security

Key Findings

• Participants in focus groups and interviews expressed concern that 
having meals at school one less day a week would exacerbate food 
insecurity.

• Our analy sis of data from both the elementary parents survey and 
the youth survey did not find differences in experiencing food 
insecurity among 4dsw and 5dsw students.

Research suggests school meal programs are an impor tant source of 
nutrition for  children, particularly for  children from families who live in 
poverty and experience food insecurity (Nord and Romig, 2006). Rates of 
poverty and food insecurity are especially high in rural areas (Kyzyma, 
2018), where 4dsw districts are concentrated. One of the potential draw-
backs of the 4dsw is that students who depend on the  free or reduced- priced 
breakfast or lunch at school may experience more food insecurity on the 
fifth day, when school is not session and no meals are provided. To examine 
this possibility, we asked about food insecurity during stakeholder inter-
views and focus groups and on the elementary parents and youth surveys.

At least one stakeholder in each of the districts where we conducted site 
visits (four districts in three focal states) noted that he or she was concerned 
that the 4dsw could exacerbate food insecurity for low- income families. 
Specifically, stakeholders worried that  there  were  children  going hungry on 
the fifth day. As one community member said, “I’m sure  there’s some kids 
that their best meal is  here at school . . .  [and the fifth day off] takes them 
out . . .  of a good meal.” All of the districts offered  free or reduced- price 
meal programs for income- eligible students; some districts described 
receiving grants to offer  free meals to all students, regardless of income.
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Notably, we did not speak to any students or parents who identified 
themselves as experiencing food insecurity. Based on the descriptive survey 
findings (described  later), this lack of reporting should not suggest that the 
issue does not exist in the 4dsw communities. It is pos si ble that families 
experiencing insecurity chose not to attend the focus groups or did not feel 
comfortable sharing this information. In an effort to support families who 
may rely on meals from schools, 5 of the 12 districts we visited sent  children 
home with backpacks of prepared food on the last day of the school week. 
The districts only provided the backpacks to students who  were identified 
as needing food support, and some districts provided  these only for ele-
mentary students. The other 7 districts reported no systematic approach to 
addressing potential food needs on the fifth day. Interviewees in some of 
 these districts reported that  there  were food pantries and church ser vices 
that offered food to families on the fifth day.

Our analy sis of a mea sure of food security derived from the elementary 
parents survey and youth survey did not find that 4dsw students  were more 
likely to experience food insecurity than their 5dsw peers. Respondents 
to both surveys  were asked  whether, in the prior 12 months, they or their 
 family had run out of food and did not have money to purchase more or they 
had worried this condition could arise. From  these responses, we derived 
a food insecurity indicator reflecting  whether  either of  these conditions 
arose. For both questions, pos si ble responses  were “often true,” “sometimes 
true,” or “never true”; respondents  were coded as experiencing food insecu-
rity if their response to  either question was “sometimes true” or “often true,” 
while  those responding with “never true” to both questions  were coded as 
not experiencing food insecurity.

Our estimates of the food insecurity model, accounting for all available 
covariates, shows no meaningful effect of district type on the food insecu-
rity mea sure in  either the elementary parents survey or youth survey data. 
In the elementary parents survey, the estimated odds ratio of being food 
insecure for 4dsw versus 5dsw parents is 0.91; for the youth survey, the esti-
mated odds ratio is 1.13 (Figure  5.4). Detailed results of this analy sis are 
reported in Appendix  B.  These results are consistent with  those of Israel 
et al. (2020), who found no difference in the incidence of 4dsw and 5dsw 
students  going hungry in the past 30 days.
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Physical Activity

Key Findings

• Interview and focus group participants did not perceive that the 
4dsw was reducing students’ physical activity.

• Analy sis of the survey data finds no difference in physical activity 
between 4dsw and 5dsw students in  middle and high school.

Along with a healthy diet and healthy sleep, adequate physical activ-
ity is considered one of the cornerstones of healthy  mental, physical, and 
socioemotional development in  children and adolescents. In par tic u lar, 
lack of physical activity in youths is linked to increased risk for obesity, as 
well as chronic health conditions, including cardiovascular disease, dia-
betes, and poor  mental health (Hills, King, and Armstrong, 2007). Given 
skyrocketing rates of pediatric obesity, and that  children and adolescents 

FIGURE 5.4

Odds Ratio of Food Insecurity

SOURCE: Authors’ calculations from elementary parents survey and youth survey responses and 
CCD and ACS data. 

NOTES: Point estimates (blue boxes) and 95 percent confidence intervals (black lines) for the odds 
ratio of experiencing food insecurity (ratios less than 1 favor the 4dsw). Confidence intervals that 
do not contain the value of 1 (gray line) indicate a statistically significant result.
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spend more time in schools than any other setting (other than their homes), 
numerous reports demonstrate the vital importance of schools for promot-
ing physical activity in youths (Pate et al., 2006).

Despite the impor tant role that school has in ensuring that students are 
physically active, we did not find evidence in the survey analy sis that switch-
ing to a 4dsw and students being at school one day less affected amounts of 
physical activity. Given CDC guidelines that recommend school- age youths 
experience at least an hour of moderate to vigorous activity daily (CDC, 
Division of Nutrition, Physical Activity, and Obesity, 2019), we considered 
as a primary outcome  whether students meet this guideline and asked in the 
youth survey how many days a week students  were physically active for at 
least an hour.  After accounting for all relevant covariates and district clus-
tering, estimated physical activity totals show no impor tant differences in 
the proportion of 4dsw and 5dsw students meeting recommended physical 
activity guidelines (Figure 5.5). The estimated odds ratio of being physically 
active at least an hour a day is 1.13; note in Figure 5.5 that the odds ratio con-

FIGURE 5.5

Odds Ratio of Being Physically Active at Least One Hour Daily

Physical activity:
youth survey

0.81 1.13 1.61

SOURCE: Authors’ calculations from youth survey responses and CCD and ACS data.

NOTES: Point estimate (blue box) and 95 percent confidence interval (black line) for the odds ratio 
of being physically active at least one hour daily (ratios greater than 1 favor the 4dsw). 
A confidence interval that does not contain the value of 1 (gray line) indicates a statistically 
significant result.
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fidence interval crosses 1, indicating that  there is no statistically significant 
difference in the odds of meeting the physical activity guideline. Detailed 
results of this analy sis are reported in Appendix B.

This survey finding is consistent with the time use results in Chap-
ter Three, which indicate that 4dsw students spend a lot of time on the fifth 
day engaged in school or nonschool sports. In our interviews and focus 
groups, participants did not describe physical activity as a major benefit or 
drawback of the 4dsw, and we do not pre sent detailed qualitative findings 
for this outcome. We are aware of two other studies that compare physical 
activity of students in 4dsw and 5dsw schools. Using data on first through 
third graders in Oregon, Tomayko et  al. (2020) found that 4dsw schools 
offered an average of 120 minutes of physical education per week, while 
5dsw schools offered an average of 101 minutes per week, and this differ-
ence was statistically significant. However, they did not find differences in 
obesity prevalence across the two types of schools. Israel et al. (2020) found 
that 4dsw high school students in Colorado  were more likely than 5dsw stu-
dents to be active at least 60 minutes per day for five or more days in the past 
seven days.

Behavioral and Emotional Well- Being

Key Findings

• Teachers, principals, parents, and other adults we interviewed 
expressed the view that having a 4dsw improved students’ behav-
ioral and emotional well- being.

• Many stakeholders also recognized the possibility that having one 
more day at home might be undesirable for students in risky home 
environments.

• Our analy sis of elementary parents survey and youth survey data 
found no differences between 4dsw and 5dsw students on mea-
sures of behavioral and emotional well- being.

 There was near consensus among interviewees in the 4dsw districts we 
visited that the shorter schedule was a positive  factor in students’ emotional 
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and behavioral health. Multiple stakeholders in all of the districts we vis-
ited expressed this view. Most parents, teachers, and students we spoke 
to felt that the fifth day provided the much- needed time for students to 
“recharge,” “recoup,” or “decompress”  after the school week.  Middle and 
high school students noted that  after the long days filled with schoolwork, 
sports, part- time jobs (for older students), and extracurricular activities, 
they have  little time to themselves during the school week. They described 
the fifth day as a time to reset.  Others noted that the fifth day made 
schoolwork less stressful, as it provided dedicated time to work on proj-
ects if they had fallen  behind. Adults in the community largely shared 
this sentiment, noting that the downtime was good for the students. As a 
parent in one focus group said, “I 100% feel like our lives are less stressful. 
It is one less crazy day, throughout the week. . . .  I feel like my kids are just 
happier.”

A subset of parents and teachers reported that for students with acute 
 mental health concerns, the 4dsw was particularly helpful. School staff 
noted some students have regular counseling appointments that they are 
able to schedule on the day off, thus allowing them to receive the care they 
need without missing school. Other parents felt the 4dsw helped to accom-
modate their  children’s  mental health needs: “One of my  children has an 
intense case of anxiety, and I actually think in a lot of ways [the 4dsw] has 
helped her to know that she can get through it, and she can have a few hours 
on Friday to reclaim herself.”

On the other hand, at least one stakeholder in half (six) of the dis-
tricts we visited acknowledged that the fifth day presented an opportunity 
for unsupervised students to engage in risky be hav ior. As one commu-
nity member said, “It’s a  great opportunity for kids to make poor choices.” 
However, in most cases, community members reported that  these fears 
 were not borne out in observed poor be hav ior or other indicators that stu-
dents  were making poor choices in their time away from school. The inter-
viewees said that, like all communities, they have students who get into 
trou ble; but they did not perceive that the rates of risky or poor be hav-
ior  were higher than what would be expected in a district with a 5dsw 
schedule.

Stakeholders also discussed the possibility that,  because of a lack of 
supervision, or unstable home lives, some students may not be safe while 
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at home (or other wise not at school) on the fifth day. As one school staff 
member said,

We have a lot of at- risk kiddos, a lot of kids who this [school] is their 
safe place. And I think the biggest disadvantage [of the 4dsw] is they 
have one less day to be in their stable safe place. They have one less day 
where they know  they’re  going to get fed. They have one less day where 
they know that  there’s  people who they can talk to.

In most cases, the community members’ concerns  were nonspecific and 
somewhat speculative. That is, they did not speak about individual students 
or circumstances, but rather spoke broadly about their worry given the 
socioeconomic demographics in their communities.

Our analy sis of parent- reported behavioral and emotional prob lems 
for elementary students and self- reported emotional and conduct prob-
lems for high school students did not support the hypothesis that the 4dsw 
resulted in fewer of  these prob lems. The elementary parents survey included 
items from four of the SDQ scales for their  children: emotional prob lems, 
conduct prob lems, peer prob lems, and hyperactivity. The youth survey also 
included two of  these: emotional prob lems and conduct prob lems. The out-
come variable for this analy sis was the percentage of respondents scoring in 
the medium-  to high- difficulty range for each of the surveyed SDQ scales. 
Appendix A provides more information about  these scales.

While other relevant district and parent or student covariates are taken 
into consideration in the model, 4dsw status fails to appear as a significant pre-
dictor in explaining  whether students  were in medium-  to high- difficulty 
range on the SDQ scales. Figure 5.6 shows the results for elementary stu-
dents, and Figure 5.7 shows the results for  middle and high school students. 
Detailed results are in Appendix B.

5.3.  Family Well- Being

Opponents of the 4dsw argue that the shorter week may compromise a 
number of dimensions of  family well- being (e.g., Mulvahill, 2019), and we 
are not aware of any other research that examines the effect of the 4dsw 
on parents or  family well- being more generally. Policymakers worry that 



FIGURE 5.7

Odds Ratio of  Middle and High School Students Scoring in the 
Medium-  to High- Difficulty Range, by Strengths and Difficulties 
Questionnaire Scale

SOURCE: Authors’ calculations from youth survey responses and CCD and ACS data. 

NOTES: Point estimates (blue boxes) and 95 percent confidence intervals (black lines) for the 
odds ratios of middle and high school students scoring in the SDQ scale medium- to high-        
difficulty (ratios less than 1 favor the 4dsw). Confidence intervals that do not contain the value of 
1 (gray line) indicate a statistically significant result.
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SOURCE: Authors’ calculations from elementary parents survey responses and CCD and ACS 
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NOTES: Point estimates (blue boxes) and 95 percent confidence intervals (black lines) for the odds 
ratios of elementary students scoring in the SDQ scale medium- to high-difficulty range (ratios less 
than 1 favor the 4dsw). Confidence intervals that do not contain the value of 1 (gray line) indicate a 
statistically significant result.
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having to find childcare for young  children on the fifth day may be both 
costly and stressful for parents. Alternatively,  others have pointed out that 
having to manage transportation to school, school lunches, and other logis-
tics of school attendance one less day might reduce  family stress. Further-
more, switching to a 4dsw might have both negative and positive effects 
on families’ pocket books. For instance, families that drive their  children 
to school might save money on transportation costs, but they may spend 
more on childcare if their young  children go to school one day less per week. 
We analyze both qualitative data and elementary parents survey and youth 
survey data to assess some of the potential impacts of the 4dsw on  family 
well- being.

Parent Stress

Key Finding

• Analy sis of elementary parents survey data shows no differences in 
perceived stress of 4dsw and 5dsw parents.

Parents in our 4dsw and 5dsw samples  were asked a set of four survey 
items about perceived stress over the last month.  After accounting for avail-
able covariates, our results indicated no significant difference in the per-
ceived stress of 4dsw and 5dsw parents. The survey items  were sourced 
from the Perceived Stress Scale (Cohen, Kamarck, and Mermelstein, 1983). 
The response categories consisted of “never,” “almost never,” “sometimes,” 
“fairly often,” and “very often.” Two of the items had positive phrasing and 
the other two had negative phrasing. As is common for this scale, response 
categories  were treated in a Likert- score framework and coded from 0 to 4, 
with the category indicating the least stress mapped to 0.  These Likert 
scores  were then summed across the four items to produce a parent stress 
scale score with pos si ble values ranging from 0 to 16.  After accounting for 
available covariates, our results indicated no significant difference in the 
perceived stress levels of 4dsw and 5dsw parents. However, we caution that 
the estimated difference  after controlling for available covariates indicates a 
reduction of nearly two- thirds of a point on the parent perceived stress scale 



Does Four Equal Five?

92

for 4dsw parents and the confidence interval is nearly all in the negative 
range (Figure 5.8). It is pos si ble that a meaningful difference exists but our 
sample did not offer sufficient power to detect it.

 Family Time and Relationships

Key Finding

• Stakeholders in all 12 districts we visited named additional time 
with  family as one of the primary benefits of the 4dsw.

The benefits that the 4dsw conferred to the amount of time  family mem-
bers could spend with each other emerged as a clear theme from the inter-
views and focus groups in the districts we visited. Stakeholders in all of the 

FIGURE 5.8

Difference in Parents’ Perceived Stress

SOURCE: Authors’ calculations from elementary parents survey responses and CCD and ACS 
data.

NOTES: Point estimate (blue box) and 95 percent confidence interval (black line) for the average 
difference in parents’ perceived stress (negative values favor the 4dsw). A confidence interval that 
does not contain the value of 0 (gray line) indicates a statistically significant result.
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districts we visited consistently cited additional time with  family as a major 
advantage of the 4dsw as compared with a 5dsw. As one parent put it, “Valu-
able time with  family and friends is what we do with our extra day.” Parents 
across all districts explained that the 4dsw allowed more flexibility in their 
schedules and made it easier to carve out time together as  family. Some noted 
that  because they used the fifth day for chores, appointments, grocery shop-
ping, and other errands, they had more time on the weekends to relax and 
spend time together without the worry of other priorities. One parent noted 
that the extra day off helped families achieve “ family, work and life balance.” 
Parents noted the fifth day gave them time for fun activities (such as  going to 
an ice- skating rink or  going out to eat), time to help their  children with home-
work, or time to relax together.  Others explained that the extra day allowed 
more time with extended  family in the area, especially grandparents. And for 
 those with out- of- state  family, the extra day away from school allowed more 
flexibility to travel.

In some districts, stakeholders described how time with  family is con-
nected to the communities’ agricultural roots. Parents, teachers, and stu-
dents noted that the fifth day off from school gave  children time to work 
at  family ranches, farms, sawmills, and other agricultural endeavors. This 
time together allowed parents, grandparents, and other  family members to 
educate  children in their  family business. Some stakeholders highlighted 
the value of students seeing their  family members work on farms and 
ranches;  doing so helped the students learn life skills that they cannot in 
school. Some noted that this time together on the fifth day allowed families 
to pass on impor tant cultural values to their  children. Two parents in one 
focus group described their feelings in this way:

Parent 1: Sometimes on Fridays  those students need to be able to help 
their parents bale hay. . . .   There’s a lot of life skills that can be learned 
outside of the classroom setting that is just as impor tant if not more 
impor tant.

Parent 2: I think it’s good to see your parents work and learn some-
thing. . . .  I think it’s good for [ children] to see  there’s more to life 
than . . .  [school]. And honestly, most  people around  here have some sort 
of farming background, and  there’s a lot of outdoor [work] that happens 
between [tending to] cows and  horses. And it’s good to learn that, too.
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Some stakeholders  were clear that the opportunity to spend quality time 
together on the fifth day was a privilege afforded to families with finan-
cial stability and a strong social or  family network. Parents and teachers 
noted that many families  were able to or ga nize their schedules such that one 
or both parents  were off from work on the fifth day, or they had extended 
 family members with the flexibility to spend time with  children when they 
 were not in school. Some noted that families without this flexibility may not 
have been able to reap the same benefits from the 4dsw schedule.

 Family Resources

Key Findings

• Stakeholders mentioned transportation cost savings and earnings 
from teen jobs as potential financial benefits of the 4dsw and child-
care costs on the fifth day as a potential drawback.

• Survey data statistics do not find evidence of differences in resources 
between 4dsw and 5dsw families for some of the most- cited poten-
tial resource differences.

As mentioned  earlier, the 4dsw might have negative or positive effects on 
families’ pocket books, and the effect might vary depending on  family char-
acteristics. For example, families living far from school might experience 
larger transportation cost savings or families with younger  children might 
incur greater childcare costs. While our report does not undertake a com-
prehensive analy sis of the differences between bud gets for families in 4dsw 
and 5dsw districts, we provide evidence on some of the major categories 
of  family resources that stakeholders thought might be influenced by the 
policy.

Some interview and focus group participants identified additional 
childcare costs as a potential burden of the 4dsw for some families, and 
this potential drawback has figured heavi ly in policy debates (e.g., Mulva-
hill, 2019). As described in Chapter Three, parents in our interviews and 
focus groups largely did not identify childcare on the fifth day as a personal 
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stressor or concern. Indeed, the large majority of students in the sample 
spent the majority of their time at home on the fifth day. Less than 3  percent 
of families with elementary school  children reported their child spending 
time at childcare. Families largely relied on a parent or caregiver, extended 
 family, or friends for childcare. As described previously, stakeholders in all 
communities worried that  there  were families who faced childcare stressors. 
But in nearly all cases,  these  were speculations about other families. In only 
two districts did parents in our focus groups identify childcare as a personal 
concern.

Another way that the 4dsw might reduce  family expenditures is through 
reduced transportation costs. Parents or students who drive to school would 
have 80   percent of the transportation costs  under a 4dsw schedule com-
pared with a 5dsw schedule. Across all our interviews and focus groups, 
this was one of the most commonly cited potential financial benefits of 
the 4dsw. In the elementary parents survey, nearly three in five 4dsw par-
ents reported that they drove their elementary- age child to school. How-
ever, about two- thirds of  these parents reported that they lived within 10 
minutes of school. Even more  middle and high school students— about 
two- thirds— reported that they  either got a  ride from  family members or 
drove themselves to school, and 63  percent indicated that they lived within 
a 10- minute drive to school. Hence, while large portions of 4dsw families 
drove their  children to school, the majority had short drives.  There are a 
small number of families who drive longer distances, and the cost savings 
from one less day of driving to school could be relatively larger across the 
 whole school year for them.

Some stakeholders also mentioned that families might spend more on lei-
sure activities or school enrichment activities. However, many felt that they 
may have incurred  these expenses anyway, and reports  were mixed on this 
point. We do not have data on  these types of expenses in the surveys, so we 
 were not able to examine the potential for  these costs to increase using our 
data.

An additional way that the 4dsw might influence  family resources is by 
enabling students to spend more time working at jobs, which would affect 
 family bud gets in a positive way. During interviews and focus groups with 
district staff, parents, and students, participants mentioned students’ ability 
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to work at a job on the fifth day and earn additional money for  family or 
personal use as an advantage of the 4dsw. We found  little difference in the 
percentage of students who had a paid job in the survey data: 28   percent 
of students in 5dsw districts reported having a paid job compared with 
29   percent of students in 4dsw districts. However, the number of weekly 
hours students in 4dsw districts worked was significantly higher than that 
for the students in 5dsw districts. The 4dsw students with a job averaged 8.8 
hours per week, while the 5dsw students with a job averaged 7.3 hours per 
week.  Whether this 1.5- hour difference is meaningful is subject to debate. 
For instance, the minimum wage in Oklahoma is $7.25, and if a student 
worked a minimum- wage job, this would only amount to a wage difference 
gain of $10.88 per week.

In sum, the qualitative data indicate that most stakeholders did not feel 
that differences in  family resources  were an impor tant benefit or drawback 
of the 4dsw. When we examined survey data to assess  whether  there  were 
quantitative differences for some of the ways that stakeholders thought 
resources may affect the 4dsw, we did not find much evidence of this being 
an impor tant  factor.

5.4. School Enrollment and Climate

A final set of outcomes we examine are at the school level.  There was specu-
lation that switching to a 4dsw might induce some students to enter the dis-
trict and  others to leave the district, depending on  family preferences and 
circumstances. This is not only an in ter est ing policy question in its own 
right, but it also informs  whether  there is sorting of families between 4dsw 
and 5dsw districts, whereby families that would accrue more benefits from 
the 4dsw would select 4dsw districts and other families would select 5dsw 
districts. However, it is impor tant to keep in mind that the rural districts 
offering a 4dsw are often geo graph i cally distant from other districts, which 
reduces the likelihood that  there is substantial sorting of families on their 
preference for the 4dsw or 5dsw.
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Student Enrollment

Key Finding

• Interviewees perceived that few, if any, families enrolled or with-
drew students in the district  because of the 4dsw schedule.

Overall,  there was  little evidence from the qualitative data to suggest the 
4dsw motivated enrollment or withdrawal decisions among families in the 
districts. We asked school staff about the extent to which the 4dsw influenced 
student enrollment during interviews and focus groups. Perceptions of the 
4dsw motivating enrollment  were mixed, ranging from “not at all” to “defi-
nitely.” The most common sentiment was surprise that the 4dsw did not result 
in a larger influx of students. One principal commented, “No one’s ever said, 
‘Hi, I want to move in  because  you’re a four- day.’ I’ve never heard it, . . .  which 
surprises me.” In a few cases, school leaders or teachers identified an indi-
vidual  family or student who might have transferred into the school in part 
 because of the 4dsw. A teacher in one district believed the recent influx of stu-
dents was related to families’ desire to move to the community, not the 4dsw.

Conversations with parents and students explored reasons for enrollment 
in greater depth, as  these stakeholders would be the authority on enrolling or 
withdrawing students. Many of the parents and students we spoke with lived 
within the district catchment area before adoption of the 4dsw or before stu-
dents  were school age, meaning the 4dsw did not motivate enrollment. For the 
remaining participants, very few identified the schedule as the main reason for 
enrolling in the district. Participants most often moved into the area or trans-
ferred  because of other school  factors, such as proximity to  family, employment, 
and lifestyle in the local community. School  factors included the reputation of 
leadership and rigor of the academic programs (e.g., student achievement).

However,  there was a  family type for whom the 4dsw status was a  factor 
in student enrollment decisions. In one district, a number of teachers 
who lived outside the district catchment area opted to work in the district 
 because of the 4dsw.  These teachers preferred for their  children to have the 
same school schedule and thus chose to enroll their  children in the 4dsw 
district in which they worked.
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School Climate

Key Findings

• Stakeholders in interviews and surveys generally perceived that 
the 4dsw improved school climate and relationships, primarily 
 because students and school staff  were happier  under the 4dsw and 
this led to an overall improvement in school climate.

• Analy sis of survey data on school climate, school relationships, and 
 family engagement in school showed no difference between 4dsw 
and 5dsw districts.

“School climate” refers to the “quality and character of school life” 
(National School Climate Center, undated) and includes a range of  factors, 
such as the nature of student- student, student- staff, and staff- staff relation-
ships; how connected students feel to school; the quality of teaching and 
the extent to which staff promote a positive learning environment; and the 
norms, values, and goals espoused by leadership and staff (Thapa et  al., 
2013). Research suggests that a positive school climate can help promote 
student academic achievement and positive social- emotional develop-
ment (Jones and Bouffard, 2012). Another  factor that contributes to school 
 climate is  family engagement. The extent to which families feel they are 
engaged partners in their  children’s learning and active members of the 
school community is associated with a positive school environment (Gold-
kind and Farmer, 2013).

The 4dsw schedule alters the rhythm of the traditional school week and 
may change the school environment. With one less day at school, students 
might feel less connected to their school community, teachers, and peers; or 
it is pos si ble that the longer school days may lead to deeper interpersonal con-
nections that promote a positive climate. We explored  whether the 4dsw had 
an effect on school climate using both qualitative and quantitative analy sis.

When asked about the advantages of the 4dsw, multiple stakeholders 
in all the districts we visited described perceived benefits of the shorter 
schedule for school climate, particularly with regard to student and staff 
morale. Interviewees said that students seemed happier to be at school than 



How Does the Four- Day School Week Affect Other Outcomes?

99

they would be on a 5dsw schedule.  Because the students only had to be at 
school for four days and had three days to rest and recoup, stakeholders per-
ceived that they  were less burned out and more  eager to learn and engage 
in the school community. In addition, community members reported that 
the 4dsw had a positive effect on student discipline, which in turn had a 
positive effect on school climate. While they did not cite specific numbers, 
teachers and administrators in 3 of the 12 districts we visited reported that 
discipline referrals  were down since their district had  adopted the 4dsw. 
They attributed the change to students being happier and more focused 
while at school.

As in the description of student morale, teachers and administrators 
reported that school staff morale and overall well- being improved  after 
switching to a 4dsw schedule. Teachers noted that  because they  were able to 
use the fifth day to plan, catch up on work, or take care of personal  matters, 
they  were more prepared for the workweek, more attentive to their students, 
and generally in better spirits.

In contrast, stakeholders in two districts also described disadvantages of 
the 4dsw for school climate. Contrary to the sentiment that the longer school 
day allowed for more connection, some felt that the long days had a negative 
effect on climate. As in the comments on sleep and fatigue, some noted that 
students are tired by the end of the long day and, as a result, may be less focused 
and engaged. Teachers also mentioned that students  were “grumpy” in the 
morning,  because of the early start times and lack of sleep. Relatedly, some stu-
dents reported that  because of the 4dsw week, their classes felt too rushed and 
the material went too quickly, making school less enjoyable for them.

To address school climate, we surveyed parents and students about  whether 
the school promotes a positive learning environment for students, and we 
asked students about the quality of interpersonal relationships and their 
sense of connectedness to school. For none of the three mea sures we exam-
ined in this domain did we find a difference between 4dsw and 5dsw dis-
tricts. The survey questions  were sourced from the California School Cli-
mate, Health, and Learning Surveys (undated). All survey questions for 
 these constructs featured a five- category response scale of “strongly dis-
agree,” “disagree,” “neither agree nor disagree,” “agree,” and “strongly agree.” 
The response categories  were treated as a Likert scale and coded from 1 
(strongly disagree) to 5 (strongly agree), and then a unidimensional scale 
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was constructed by averaging the five item responses. All three scales  were 
skewed  toward agreement, with means ranging from 3.71 to 4.25. Appen-
dix A describes  these scales in more detail.

We considered the influence of the 4dsw on the probability that a parent 
would agree or strongly agree with the statement that school provides a 
positive environment for student learning, where “positive environment” is 
defined as an average higher than 3.5 (i.e., an average higher than the mid-
point between “neither agree or disagree” and “agree” on the response scale).2 
 After accounting for available covariates, our results indicated no apprecia-
ble difference in 4dsw and 5dsw parents’ perceptions of a positive environ-
ment in their child’s school (odds ratio of 1.06; Figure 5.9).

We also assessed the influence of the 4dsw on the probability that a stu-
dent would at least agree the school provides a positive environment for stu-

2  One might consider alternate definitions of “at least agree,” such as placing the cut 
point on the scale at 4, the exact position of agree. As a sensitivity check, we examined 
multiple cut points between 3 and 4 on the scale and the substantive conclusions reported 
in this section did not change.

FIGURE 5.9

Odds Ratios of School Climate

SOURCE: Authors’ calculations from elementary parents survey and youth survey responses and 
CCD and ACS data. 

NOTES: Point estimates (blue boxes) and 95 percent confidence intervals (black lines) for the 
odds ratios of measures of school climate (ratios greater than 1 favor the 4dsw). Confidence 
intervals that do not contain the value of 1 (gray line) indicate a statistically significant result.
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dent learning, where “positive environment” is defined as an average higher 
than 3.5 (i.e., an average more than halfway between “neither agree or dis-
agree” and “agree” on the response scale).3 However,  after accounting for 
available covariates, our results indicated no statistical difference in 4dsw 
and 5dsw students’ perceptions of a positive social and emotional learning 
environment in their school (odds ratio of 1.07; Figure 5.9).

Fi nally, we examined the influence of the 4dsw on the probability that 
a student would at least agree that he or she has positive interpersonal rela-
tionships at school and feel a sense of school connectedness where “at least 
agree” is defined as an average higher than 3.5 (i.e., an average more than 
halfway between “neither agree or disagree” and “agree” on the response 
scale).4 Our estimates indicated no appreciable difference in 4dsw and 5dsw 

3  As a sensitivity check, we examined multiple cut points between 3 and 4 on the scale 
and the substantive conclusions reported in this section did not change.
4  As a sensitivity check, we examined multiple cut points between 3 and 4 on the scale 
and the substantive conclusions reported in this section did not change.

FIGURE 5.10

Differences in  Family Engagement

SOURCE: Authors’ calculations from elementary parents survey responses and CCD and ACS 
data.

NOTES: Point estimate (blue box) and 95 percent confidence interval (black line) for the average 
difference in family engagement (positive values favor the 4dsw). A confidence interval that does 
not contain the value of 0 (gray line) indicates a statistically significant result.
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students’ views of school interpersonal relationships and sense of school 
connectedness (odds ratio of 1.17; Figure 5.9).

To assess  whether  there  were differences in  family engagement at 4dsw 
and 5dsw schools, we surveyed parents about their engagement with their 
K– sixth- grade child’s school. A series of six questions, originally used in 
the Pa norama Family- School Relationships Survey (Pa norama Education, 
undated), gathered frequency of interaction on a series of school engagement 
topics, such as meeting with the teacher, visiting the school, engaging with 
other parents and parent groups at the school, and assisting in the classroom 
and with fund- raising. Responses  were aggregated in an overall scale score 
ranging from 1 to 5, consistent with how  these items are typically used, with 
higher scores indicating a higher level of engagement. Raw response scale 
averages  were virtually identical between 4dsw and 5dsw respondents (2.95 
for 4dsw parents versus 2.97 for 5dsw parents).  After accounting for avail-
able covariates, formal modeling results also indicated no appreciable dif-
ference in engagement between 4dsw and 5dsw parents (estimated average 
difference = –0.08; Figure 5.10). Appendix B reports detailed estimates for 
all school climate and relationships analy sis.
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CHAPTER SIX

Four- Day School Week Benefits, 

Drawbacks, and Trade- Offs

Debates about the 4dsw have long recognized that it has potential advan-
tages and disadvantages. Our goal in this report was to add to the infor-
mation available to stakeholders as they weigh the benefits and drawbacks 
of using this scheduling option. Specifically, we contributed to the exist-
ing research base by examining the largest and most comprehensive set 
of implementation and outcome mea sures to date. As described in Chap-
ter One, we used both qualitative and quantitative analy sis, and we ana-
lyzed data we collected explic itly for this study and also existing data from 
administrative sources. We also add to the current knowledge about the 
4dsw by including multiple states in our analy sis rather than focusing on 
a single state. A final strength of this report is that we are able to include 
the most up- to- date administrative data available from the EOP and state 
websites.

In  Table  6.1, we summarize our findings on the aspects of the 4dsw 
explored in this study. As depicted by green boxes, many  factors emerged in 
the focus groups and interviews as perceived advantages of the 4dsw. Our 
interviews with district officials indicated that they had been able to save 
some money on operational costs like transportation and food ser vice and 
reallocate  those to support instruction. Consistent with the existing lit er-
a ture, most respondents indicated that the savings due to the 4dsw  were 
relatively small.  There was support in the qualitative data for the argument 
that the 4dsw helps rural districts recruit and retain teachers. Interview and 
focus group participants also perceived that teacher attendance in 4dsw dis-
tricts was higher than in 5dsw districts. For three of the  factors that the 
qualitative data found  were perceived benefits of the 4dsw, we did not have 
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 TABLE 6.1

Summary of Findings for  Factors Playing a Role in Policy 
Decisions Regarding the Four-Day School Week

 Factor Qualitative Finding Quantitative Finding

Districts save money or reallocate 

funds (small amount)

Positive N/A

Recruit and retain teachers Positive N/A

Teacher attendance Positive N/A

Satisfaction with the 4dsw Positive Positive

Students have additional time to 

spend with  family

Positive Positive

Student attendance Positive No difference

Behavioral and emotional well- being Positive No difference

Parent stress Positive No difference

School climate Positive No difference

Sleep and fatigue Positive/ 

negativea
Positive/ 

no differenceb

Student achievement Positive/ 

no difference/

negativea

Negative/ 

no differencec

Food insecurity No difference No difference

 Family resources No difference No difference

Student enrollment No difference No difference

Physical activity N/A No difference

NOTES: Green indicates that the qualitative data showed stakeholders perceived that the 4dsw 

had an advantage over the 5dsw, or that the quantitative analy sis found that the 4dsw outcome 

was statistically significantly better than the 5dsw outcome. Yellow indicates that qualitative findings 

included mixed views from respondents, and the quantitative findings included positive, negative, or no 

differences between 4dsw and 5dsw outcomes. “No difference” indicates that the qualitative analy sis 

indicated  there was no difference between 4dsw and 5dsw districts or the quantitative analy sis found 

no statistically significant difference between the 4dsw and 5dsw districts. N/A indicates we did not 

mea sure this  factor.

a Respondents reported mixed views.

b Findings varied by student age group.

c Findings varied by statistical model.
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quantitative data to analyze: saving money or reallocating funds, recruiting 
and retaining teachers, and teacher attendance.

However, for most of the  factors where the qualitative data indicate that 
the 4dsw was perceived to have an edge over the 5dsw, we also had quanti-
tative data. In only two of  those cases did the quantitative findings support 
the qualitative findings. Both qualitative and quantitative data found high 
levels of satisfaction with the 4dsw among all stakeholders. Additionally, 
both the qualitative and quantitative data indicated that the 4dsw allowed 
families and students to spend more time together. The other four outcomes 
with positive qualitative findings that also had quantitative data did not 
show a statistically significant difference between the 4dsw and 5dsw in the 
quantitative analy sis. As described previously, the relatively positive results 
from the qualitative data may be an indication that the participants who 
chose to attend the focus groups and interviews tended to be  those who  were 
in  favor of the 4dsw.

Participants in the interviews and focus groups had mixed perceptions 
about two outcomes: sleep and fatigue, and student achievement. Both the 
qualitative and quantitative data supported the idea that the 4dsw allows 
students to get more sleep over the week and feel less tired on a regular basis, 
although we did not find this to be consistent across elementary and high 
school students. Additionally, inconsistent sleep schedules across the week-
days could be an unrecognized drawback to the 4dsw.

Most participants in focus groups and interviews expressed the view 
that the 4dsw did not affect academic achievement, but a small number of 
respondents thought it might improve or reduce academic achievement. As 
a result, we have labeled the achievement outcome for the qualitative find-
ing as “mixed.” The quantitative analy sis indicates that in the short term, 
 there is  little difference in achievement between the 4dsw and 5dsw dis-
tricts, but that small achievement disadvantages for 4dsw students may 
accumulate over time, so that by eight years  after adoption, ELA and math 
scores are statistically significantly lower for 4dsw students. Using a com-
bination of quantitative approaches, we find that 4dsw students’ ELA and 
math scores  were between 0.1 and 0.2 standard deviations lower than their 
matched 5dsw comparison districts eight years  after 4dsw adoption. Alter-
native approaches yield similar estimates of the size of the differences in 
achievement between 4dsw and 5dsw districts, but the approaches vary in 



Does Four Equal Five?

106

their estimates of the statistical significance of the differences. In the con-
text of the education lit er a ture,  these would be considered substantively 
impor tant differences. Our quantitative analy sis has advantages over the 
estimated effects presented in the extant lit er a ture  because we include five 
states rather than one state, and we are able to use more recent data, which 
are available through the 2018–2019 school year. Furthermore, we use more 
recent approaches to testing the assumptions of the statistical methods. 
Comparing trends in the test scores of 4dsw districts with  those of the 5dsw 
districts revealed that the achievement growth in 4dsw districts, although 
positive, was not as strong as in their 5dsw counter parts.

For three outcomes— food security,  family resources, and student 
enrollment— neither the qualitative nor the quantitative findings indicated 
differences between 4dsw and 5dsw districts. Fi nally, we did not collect 
qualitative data on physical activity, but the quantitative analy sis found no 
differences by 4dsw status.

 Table 6.1 shows that our quantitative analyses did not find effects of the 
4dsw on nearly half of the outcomes— the lower portion of the  table shows 
entries labeled “No difference,” indicating that we did not find any statisti-
cally significant differences between the 4dsw and 5dsw districts for  these 
outcomes. For a majority of  these outcomes, however, the respondents in 
focus groups and interviews expressed the view that the 4dsw improved them.

A strength of our study is that we included data from multiple states. 
Nevertheless, it is impor tant to note that we included only three states in 
our qualitative and survey analy sis and six states in our administrative data 
analy sis. Furthermore, our survey respondents included a higher repre-
sen ta tion of Native American and Hispanic families and students than the 
national population of 4dsw districts. Our findings are largely consistent 
with previous studies that examined individual states (e.g., Morton, 2021; 
Thompson, 2021b), and we did not observe profound differences in poli-
cies or outcomes across states, despite the fact that the states have dif fer ent 
histories with the 4dsw, such as how long they have had the 4dsw and vary-
ing levels of current enthusiasm from state government. The consistency 
in findings across the states in our study and other studies suggests that 
our findings are likely to have relevance for 4dsw policy in locations not 
included in our study. However, we would expect  there to be limits to the 
relevance when the contexts deviate considerably from the implementation 
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in the states in our study, as would be true for urban districts, districts that 
implement a year- round 4dsw, or districts that have a substantially dif fer ent 
demographic composition.

Many participants in the focus groups and interviews expressed the view 
that while the 4dsw worked in their community, it would not work in many 
other places. One of the main reasons they offered was that their community 
had a large number of adults available to spend time with the students on 
the fifth day. This was  either  because one parent was not in the  labor force 
or was self- employed, or  because some local employers had nontraditional 
work schedules, such as four days of work followed by three days off. They 
also expressed the opinion that their communities included a large number 
of extended families with adults who could spend time with  children on the 
fifth day. We did not have data to empirically verify  these patterns.

A second reason that focus group and interview participants gave for why 
the 4dsw worked in their community but perhaps not  others was that most 
urban areas, they speculated, would not have as high a rate of families with 
a parent or relative who could care for  children on the fifth day, and families 
in other communities might face high childcare costs if their  children  were 
not in school five days a week. This suggests that communities with a 4dsw 
may be  those in which  labor force participation and industry composition 
facilitate having a three- day weekend for families, while many communities 
would not consider a 4dsw if  these  factors  were barriers. For example, if the 
school district is one of the larger employers in a district catchment area, the 
4dsw might be more feasible since the school district employees would be 
available to care for their own  children or  others’  children on the same day. 
Similarly, ranching communities might have more adults available to care 
for  children on the fifth day than communities where more adults work in 
an office setting.

A third reason that participants in focus groups and interviews reported 
was that a high rate of student participation in sports would raise the ben-
efits to a district of adopting the 4dsw. This is  because the benefits of a 4dsw 
for student attendance would be greater if a higher percentage of students 
 were athletes who might miss classes  because of traveling to and partici-
pating in competitions. For instance, communities that had the majority 
of high school students in sports mentioned that they gained more from a 
schedule that reduced the number of students missing “time in the seat” in 
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classrooms than districts with low rates of sports participation. The charac-
teristics of communities that adopt the 4dsw would be a productive line of 
inquiry for additional research.

We also discussed three additional topics that figured prominently in 
the debate about the 4dsw but on which we did not collect information, 
and research on  these topics would inform decisions about the 4dsw. As 
discussed in Chapter Four, the conventional student absenteeism mea sures 
may not accurately reflect the time that students are actually in classrooms 
engaging in instruction  because  these mea sures may not reflect “excused 
absences” such as school sports competitions. An area that our quantita-
tive data could not address is the issue of teacher quantity and quality. For 
example,  future research that collected data that informed this issue could 
enhance the information available about  whether the 4dsw improves mea-
sures of teacher quality, such as teacher certification, experience, and edu-
cation, and mea sures of quantity, such as unfilled positions, turnover, and 
numbers of applicants for positions. Another issue that merits additional 
inquiry is the impact of the 4dsw on the highest- risk students. Stakehold-
ers in nearly  every district we visited raised this as a concern for students in 
families that are not able to offer safe or nurturing environments, and we 
 were not able to examine this issue.

We close with a few recommendations for stakeholders making deci-
sions about  whether to adopt or continue the 4dsw:

• Debates about 4dsw adoption should acknowledge that  there is only 
weak support for the three main reasons that districts typically adopt 
the 4dsw— saving money, reducing student absences, and attracting 
and retaining teachers. Enough information now exists that policy-
makers can be confident in characterizing the costs savings due to the 
4dsw as “small,” while recognizing that even small shifts in spending 
from operational categories to instructional categories may be mean-
ingful. We did not find quantitative evidence that the 4dsw reduced 
student absences, and information on the effects of the 4dsw on teacher 
recruiting and retention is currently based on educator perceptions.

• Policymakers should also acknowledge the overwhelming popular-
ity of the 4dsw as they engage in community discussions about 4dsw 
adoption or switching back from a 4dsw to a 5dsw. All types of stake-
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holders in all 12 districts we visited expressed high levels of satisfaction 
with the 4dsw in our qualitative data, and the analy sis of the quan-
titative data corroborated this enthusiasm. However, as noted in the 
discussion of limitations in Chapter Two, it is likely that the sample of 
community members in our study is inclined to have a positive view 
 toward the 4dsw.

• School and district officials should recognize that examining a school’s 
or district’s student achievement over time is not an adequate metric 
for assessing the effects of the 4dsw on achievement. We show that even 
though student achievement at 4dsw districts was generally trending 
upward over time, this growth was not as large as what the 4dsw dis-
tricts would have attained with a 5dsw schedule.

• Decisionmakers should be aware that while achievement is an impor-
tant consideration in weighing the advantages and disadvantages of 
the 4dsw, other  factors are also impor tant when considering the 4dsw 
policy— most community members implicitly adhere to a variant of 
the “Whole School, Whole Child, Whole Community” model (CDC, 
2020). Given the insignificant or mixed findings for some of the out-
comes in our study and other studies, more evidence is needed on the 
impacts of the 4dsw on physical activity, student be hav ior and emo-
tional outcomes,  family well- being, and teachers before firm recom-
mendations can be made regarding  these  factors.

While our research can help promote the understanding of how much 
the 4dsw affects each of the inputs in the “ whole child” type of model, each 
community decides how to weight the dif fer ent inputs. As a result, even 
with a clearer understanding of the effects of the 4dsw on inputs to pre-
paring students for life, communities may make dif fer ent choices about the 
4dsw depending on how they value the affected inputs.
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APPENDIX A

Detailed Methods

In this appendix, we pre sent more detailed information about the methods 
used for data collection and analy sis.

Additional Information About Sources  

of Four- Day- School- Week Lists

 TABLE A.1

Sources of Four-Day-School-Week Lists

State Source of Four- Day School Week List

Colorado Colorado Department of Education, 2021

Idaho Idaho State Department of Education, undated

Missouri Turner, 2021

Montana Montana Office of Public Instruction, 2020

New Mexico Personal correspondence with New Mexico Board of Education

Oklahoma Oklahoma State Department of Education, 2019

Oregon Personal correspondence with Oregon Board of Education

South Dakota South Dakota Department of Education, 2020
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Additional Information About District  

Recruitment for Primary Data Collection

We identified the 18 4dsw districts in Idaho, Oklahoma, and New Mexico 
eligible to participate in the primary data collection (elementary parents 
survey, youth survey, and interviews and focus groups) for this study by 
reviewing publicly available information, including lists of 4dsw districts 
provided by state department of education and district websites. Since most 
of our data spanned the period from the 2010–2011 school year through 
the 2017–2018 school year, we sought to include districts that switched to the 
4dsw during that time span. Thus, we invited districts to participate in the 
primary data collection based mainly on the school year in which they com-
menced the 4dsw. We then considered geographic diversity and proximity 
to other 4dsw districts. When districts expressed interest in participating in 
the study, we validated that all schools in the district had implemented 4dsw 
since the commencement year. Where pos si ble, we tried to recruit districts 
that  were distributed across the state and represented dif fer ent industries 
and economic climates (for instance, in New Mexico, the north is moun-
tainous and tourism oriented, the east includes a large amount of ranching, 
the south is dominated by oil and extraction industries, and the west con-
tains more tribal communities). In Idaho, we expanded the commencement 
year to the 2009–2010 school year  because of recruitment challenges.  After 
we recruited six 4dsw districts in each state, we used propensity matching 
techniques described  later to identity and recruit a 5dsw district that pro-
vided the best match pos si ble for each participating 4dsw district.

As discussed in the main body of the report, we asked each of the 18 4dsw 
and 18 5dsw districts to participate in a variety of primary data- collection 
activities. All 36 districts agreed for us to survey families of students in 
grades K–6 and students enrolled in grades 7–12. They also agreed to provide 
us with administrative data such as schedules. Twelve of the 4dsw districts 
(4 in each state) agreed to a two- day site visit from RAND researchers. In 
recognition of the time and demand placed on district staff for  these efforts, 
each participating district has been offered a $1,000 honorarium. This also 
honors the time districts spent establishing a memorandum of understand-
ing with RAND and, in some cases, obtaining school board approvals for 
the study. While we are not able to guarantee that the identity of districts 
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remains anonymous given the large number of community members who 
participated in the research, we do not identify the participating districts in 
any publicly available materials.

Additional Information About Interviews  

and Focus Groups

We conducted the site visits over two days at each of the 12 districts during 
October– December 2019. In advance of the site visit, we worked with dis-
trict personnel to schedule interviews and focus groups that included stu-
dents from dif fer ent grades, teachers of dif fer ent grades and subjects, prin-
cipals and superintendents, parents and caregivers of  children in dif fer ent 
grades, and community members and school board members.

Before commencing site visits, we developed semi structured protocols 
designed to elicit information relevant to our research questions. The proto-
cols varied depending on the respondent. In general, the interview and focus 
group protocols asked participants to describe the reasons that the district 
became a 4dsw, the pros and cons of the 4dsw, and how the 4dsw affected 
dif fer ent facets of vari ous stakeholders’ lives. In advance of each focus group 
and interview, we read the informed consent verbiage approved by the RAND 
Institutional Review Board and answered any questions they had about the 
study. Each individual needed to provide verbal confirmation that he or she 
understood the consent and agreed to participate in the discussion. Appen-
dix C (Kilburn et al., 2021) contains a complete set of protocols.

To ensure consistency and reliability in the pro cess of coding interview 
and focus group responses, we conducted a coding calibration exercise at 
the outset. The coding team of three  people first discussed the code book 
in depth to establish consensus on the codes. Next the team in de pen dently 
coded the same transcript, then met to compare code applications. The 
team discussed discrepancies  after the initial in de pen dent coding  until they 
 were resolved. Throughout the coding pro cess, the coders regularly com-
municated about issues related to code definitions and coding decisions. 
When new codes arose, we discussed them as a team to establish agree-
ment. We then recoded previously coded transcripts such that all data  were 
coded with the same master set of codes. Additionally, the coding team 
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double- coded approximately 5  percent of interviews throughout the coding 
pro cess to ensure continued alignment.

During this pro cess, we regularly summarized findings in analytic 
memos, taking note of the general frequency with which dif fer ent themes 
appeared across interviews. We accounted for how themes varied by respon-
dent type, district, state, and other key characteristics (e.g., district size and 
urbanicity). The coding team met regularly to discuss emergent findings 
and hypotheses, as well as to identify and address potential bias in our anal-
yses and reading of the data. Findings and limitations  were presented to the 
broader research team, who served as an internal quality assurance for the 
coding team throughout the analytic pro cess.

Additional Information About Time Use Analy sis

 Here we provide some additional information about data used for the time 
use analy sis and analy sis of  those data.

Data Cleaning

Survey responses about time spent on vari ous activities and  free time on the 
fifth day (4dsw students only) and  after school in a week  were used for time 
use analyses. Respondents who reported spending the maximum amount 
of time, 30 or more hours per week, or zero time spent on each activity 
 were assumed to be nonrespondents for the time use data and  were excluded 
from the sample for  these analyses. Respondents who reported over 8 hours 
of activities per night, not including  free time or had nonsensical responses 
to open- response items regarding their activities,  were also assumed to be 
nonrespondents for the time use data and  were excluded from the sample 
for  these analyses.

School- Day Schedules

Students’ school- day schedules, as displayed in Figure 3.1,  were calculated 
using district information about school- day start and end times as well as 
student and  family survey responses about students’ sleep schedules and 
travel times to and from school. Students’ OST was calculated by subtract-



Detailed Methods

115

ing the time spent in school, sleeping, or traveling to and from school from 
24 hours. The equation used to calculate all students’ school- day OST for 
student i in district d was the following:

OSTid,schday = 24 hours −  schoolid,schday −  sleepid,schday −  travelid,schday .

All remaining time in the 24- hour day was designated as OST. The 
schedule of 4dsw students’ fifth day was calculated using their reported 
sleep schedule for the fifth day. All remaining time on the fifth day was 
designated as OST. The equation used to calculate 4dsw students’ fifth- day 
OST for student i in district d was the following:

OSTid,5th day = 24 hours −  sleepid,5th day .

Weekly Out- of- School Time

The school- day and fifth- day OST calculations inform the 4dsw and 5dsw 
weekly OST totals shown in Figure 3.2.  These totals  were calculated using 
the following equations for student i in district d:

5dsw weekly OSTid = 5 * OSTid,schday .

4dsw weekly OSTid = 4 * OSTid,schday + OSTid,5th day .

Weekly Time Spent on Activities

Students’ weekly time spent on vari ous activities, as displayed in Figure 3.3, 
was calculated using their survey responses regarding the usual amount of 
time they spent on the following activities on the fifth day (4dsw students 
only) and  after school in a week: school sports, nonschool sports, school 
activities, hobbies, homework, work for  family, chores, a job (grades 7–12 
only), and  free time. Both surveys had some respondents report spending 
more time on activities, including  free time,  after school, or on the fifth day, 
than would be pos si ble based on their calculated total OST (n = 904 for the 
grade 7–12 youth survey and n = 306 for the grade K–6 elementary parents 
survey).  These respondents did not tend to overreport any one activity more 
than any other. Excluding  these responses from the sample would be prob-
lematic  because it could systematically exclude students who  were the most 
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involved and engaged in activities as well as  those prone to overreporting 
their time use. Rather, we made the assumption that  these respondents  were 
still reporting their time use proportionally and calculated the percentage of 
their reported total time use that was allocated to each activity (Kelly et al., 
2015). We then multiplied  these percentages by each student’s total pos si-
ble amount of OST  after school to calculate the weekly time  these students 
spent on each activity. In  these cases, the equation used to calculate each 
respondent’s weekly time spent on activity a for student i in district d was 
the following:

timeaid = (reported timeaid / total reported timeid) * total OSTid .

For the remaining respondents who reported spending less time on 
 these activities than their total OST, we increased their time spent on “ free 
time” to account for their remaining OST. We rename the “ free time” cat-
egory as “other” time, as we know this time  will now account for all of stu-
dents’ time  after school before  going to sleep. This time can include time 
that students would consider  free time, but it would also include eating 
dinner, getting ready for bed, and any other activity not included in the 
activity categories listed on the survey. For  these respondents, the equation 
used to calculate each respondent’s weekly time spent on “other” time was 
the following:

other timeid = total OSTid −  total reported timeid .

Figure 3.3 displays the adjusted activity times and “other” time for all 
respondents who overreported their activity time relative to their total OST, 
and it displays the unadjusted activity times and adjusted “other” time for 
all respondents who underreported their activity time relative to their total 
OST.

 Table A.2 provides descriptive statistics on time use, and  Table A.3 pre-
sents descriptive statistics on the locations where students spend the fifth 
day.
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 TABLE A.2(a)

Descriptive Statistics on Time Use (in Hours), Grades K–6

4dsw 5dsw
Difference 

(5dsw − 4dsw)

Mean SD Mean SD Mean 95% CI

School-day schedule

Wake up (hours of 

sleep  after 12 a.m.)

6.47 0.48 6.53 0.47 0.06* [0.01, 0.12]

Bedtime (hours of  

sleep before 12 a.m.)

3.30 0.69 3.32 0.63 0.02 [–0.06, 0.09]

OST  after school 4.61 0.73 5.18 0.70 0.57** [0.48, 0.65]

OST before school 1.14 0.42 1.29 0.43 0.15** [0.10, 0.20]

Travel to school 0.26 0.25 0.26 0.24 0.00 [0.02, 0.03]

Travel to home 0.29 0.27 0.32 0.27 0.02 [−0.01, 0.05]

Weekly OST activities

Total OST 36.57 3.58 32.39 4.00 −4.19** [−4.62, −3.75]

School sports 0.97 1.83 0.79 1.76 −0.18 [−0.40, 0.04]

Nonschool sports 3.41 3.20 2.39 2.49 −1.02** [−1.37, −0.66]

School activities 0.44 1.34 0.34 1.37 −0.10 [−0.27, 0.07]

Hobby 2.22 2.44 1.77 2.04 −0.45* [−0.73, −0.17]

Homework 2.75 1.94 2.62 2.26 −0.12 [−0.38, 0.14]

 Family work 1.50 2.48 1.34 2.27 −0.16 [−0.45, 0.14]

Chores 3.69 2.30 2.52 1.97 −1.17** [−1.44, −0.91]

Screen time 17.46 16.05 18.26 14.51 0.79 [−1.14, 2.72]

Other 21.96 7.29 20.87 7.26 −1.09* [−1.99, −0.19]

SOURCE: Elementary parents survey.

NOTES: *p < .05; **p < .001.

SD = standard deviation; CI = confidence interval.
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 TABLE A.2(b)

Descriptive Statistics on Time Use (in Hours),  Grades 7–12

4dsw 5dsw
Difference 

4dsw − 5dsw

Mean SD Mean SD Mean 95% CI

School-day schedule

  Wake up (hours of 

sleep  after 12 a.m.)

6.27 0.67 6.37 0.72 0.10** [0.06, 0.13]

  Bedtime (hours of  

sleep before 12 a.m.)

1.58 1.29 1.55 1.35 −0.03 [−0.10, 0.05]

 OST  after school 6.36 1.32 6.99 1.41 0.63** [0.55, 0.71]

 OST before school 1.36 0.66 1.45 0.68 0.08** [0.04, 0.12]

 Travel to school 0.22 0.21 0.26 0.25 0.03** [0.02, 0.04]

 Travel to home 0.27 0.25 0.30 0.27 0.03** [0.01, 0.04]

Weekly OST activities

 Total OST 45.75 6.19 42.20 7.15 −3.55** [−3.94, −3.15]

 School sports 2.98 3.89 2.96 4.32 −0.02 [−0.26, 0.22]

 Nonschool sports 2.48 2.76 1.86 2.47 −0.61** [−0.77, −0.46]

 School activities 1.05 2.18 0.83 1.76 −0.21** [−0.33, −0.10]

 Hobbies 2.38 2.72 1.56 2.33 −0.82** [−0.97, −0.67]

 Homework 2.67 2.40 2.06 2.46 −0.62** [−0.76, −0.48]

  Family work 2.29 3.57 1.95 3.32 −0.34** [−0.54, −0.14]

 Job 2.09 4.86 1.40 3.78 −0.69** [−0.94, −0.44]

 Chores 4.93 4.39 3.28 3.55 −1.64** [−1.88, −1.41]

 Other 25.44 11.31 26.30 12.46 0.85* [0.16, 1.56]

SOURCE: Youth survey.

NOTES: *p < .05; **p < .001.
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 TABLE A.3(a)

Descriptive Statistics on Fifth-Day Locations Percentage of Grade K–6 Students Who Report 
Spending Any Time at a Location by State and Supervision

State- based comparisons

All States 
(n = 696)

ID 
(n = 216)

NM 
(n = 217)

OK 
(n = 263)

n % total n % total n % total

Mean diff 
(%)  

from ID 
(NM −  ID) n % total

Mean diff 
(%)  

from ID 
(OK − ID)

Mean diff  
(%)  

from NM  
(OK − NM)

My home 636 91.38 198 91.67 202 93.09 1.42 236 89.73 −1.93 −3.35

 Supervised 628 90.23 194 89.81 201 92.63 2.81 233 88.59 −1.22 −4.03

 Unsupervised 8 1.15 4 1.85 1 0.46 −1.39 3 1.14 −0.71 0.68

Other home 87 12.50 28 12.96 23 10.60 −2.36 36 13.69 0.73 3.09

 Supervised 86 12.36 27 12.50 23 10.60 −1.90 36 13.69 1.19 3.09

 Unsupervised 1 0.14 1 0.46 0 0.00 −0.46 0 0.00 −0.46 0.00

School 20 2.87 11 5.09 3 1.38 −3.71* 6 2.28 −2.81* 0.90

 Supervised 20 2.87 11 5.09 3 1.38 −3.71* 6 2.28 −2.81* 0.90

 Unsupervised 0 0.00 0 0.00 0 0.00 0.00 0 0.00 0.00 0.00
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 TABLE A.3(a)—Continued

State- based comparisons

All States 
(n = 696)

ID 
n = 216)

NM 
(n = 217)

OK 
(n = 263)

n % total n % total n % total

Mean diff 
(%)  

from ID 
(NM −  ID) n % total

Mean diff 
(%)  

from ID 
(OK − ID)

Mean diff  
(%)  

from NM  
(OK − NM)

Government 
location

16 2.30 5 2.31 4 1.84 −0.47 7 2.66 0.35 0.82

 Supervised 16 2.30 5 2.31 4 1.84 −0.47 7 2.66 0.35 0.82

 Unsupervised 0 0.00 0 0.00 0 0.00 0.00 0 0.00 0.00 0.00

Daycare  
(supervised only)

17 2.44 7 3.24 5 2.30 −0.94 5 1.90 −1.34 −0.40

Other location 14 2.01 3 1.39 6 2.76 1.38 5 1.90 0.51 −0.86

 Supervised 14 2.01 3 1.39 6 2.76 1.38 5 1.90 0.51 −0.86

 Unsupervised 0 0.00 0 0.00 0 0.00 0.00 0 0.00 0.00 0.00

SOURCE: Elementary parents survey.

NOTE: *p < .05.
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 TABLE A.3(b)

Descriptive Statistics on Fifth-Day Locations:  Percentage of Grade 7–12 Students Who Report 
Spending Any Time at a Location by State and Supervision

State- based comparisons

All States 
(n = 2,752)

ID 
(n = 819)

NM 
(n = 569)

OK 
(n = 1,364)

n % total n % total n % total

Mean diff  
(%)  

from ID 
(NM −  ID) n % total

Mean diff  
(%)  

from ID 
(OK − ID)

Mean diff  
(%)  

from NM  
(OK −  NM)

My home 2,221 80.70 678 82.78 470 82.60 −0.18 1,073 78.67 −4.12* −3.94*

 Supervised 1,976 71.80 624 76.19 430 75.57 −0.62 922 67.60 −8.60** −7.98**

 Unsupervised 253 9.19 56 6.84 41 7.21 0.37 156 11.44 4.60** 4.23

Other home 686 24.93 177 21.61 132 23.20 1.59 377 27.64 6.03* 4.44

 Supervised 613 22.27 155 18.93 118 20.74 1.81 340 24.93 6.00* 4.19

 Unsupervised 74 2.69 22 2.69 14 2.46 −0.23 38 2.79 0.10 0.33

School 210 7.63 72 8.79 33 5.80 −2.99 105 7.70 −1.09 1.90

 Supervised 203 7.38 71 8.67 33 5.80 −2.87 99 7.26 −1.41 1.46

 Unsupervised 7 0.25 1 0.12 0 0.00 −0.12 6 0.44 0.32 0.44
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 TABLE A.3(b)—Continued

State- based comparisons

All States 
(n = 2,752)

ID 
(n = 819)

NM 
(n = 569)

OK 
(n = 1,364)

n % total n % total n % total

Mean diff  
(%)  

from ID 
(NM −  ID) n % total

Mean diff  
(%)  

from ID 
(OK − ID)

Mean diff  
(%)  

from NM  
(OK −  NM)

Government 
location

168 6.10 46 5.62 43 7.56 1.94 79 5.79 0.18 −1.77

 Supervised 201 7.30 54 6.59 51 8.96 2.37 96 7.04 0.44 −1.92

 Unsupervised 34 1.24 8 0.98 8 1.41 0.43 18 1.32 0.34 −0.09

Other location 198 7.19 51 6.23 38 6.68 0.45 109 7.99 1.76 1.31

 Supervised 180 6.54 45 5.49 32 5.62 0.13 103 7.55 2.06 1.93

 Unsupervised 18 0.65 6 0.73 6 1.05 0.32 6 0.44 −0.29 −0.61

SOURCE: Youth survey.

NOTES: *p < .05; **p < .001.
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Additional Information About Surveys

For both the elementary parents survey and the youth survey, we used the 
same guiding princi ples in developing the instruments. To the extent pos si-
ble, in designing and deploying  these instruments, we strove to

• minimize the burden on parents or students by keeping the surveys as 
brief as pos si ble and not asking questions for which we could obtain 
the information from administrative sources or other sources

• draw on instruments from the lit er a ture that have been successfully 
used for collecting similar information from parents or students and 
have demonstrated desirable psychometric properties such as interra-
ter reliability and validity

• align the content on the elementary parents survey and youth survey 
to the degree pos si ble

• pi lot test all instruments before deploying.

 TABLE A.3(c)

Descriptive Statistics on Fifth-Day Locations: Differences in the 
 Percentage of Students Who Reported Spending Any Time at 
 These Locations on the Fifth Day by Age Group

Grades K–6 
(1)

Grades 7–12 
(2)

Difference 
(1) − (2)

Mean SD Mean SD Mean 95% CI

Location

 My home 91.38 28.09 80.70 39.47 −10.67 [−13.79, −7.56]

 Other home 12.50 33.10 24.93 43.27 12.43 [8.98, 15.87]

 School 2.87 16.72 7.63 26.55 4.76 [2.69, 6.83]

 Government  

 place

2.30 15.00 7.30 26.02 5.00 [2.99, 7.02]

 Daycare 2.44 15.45 n/a n/a n/a n/a

 Other place 2.01 14.05 7.19 25.84 5.18 [3.19, 7.17]

SOURCE: Elementary parents survey and youth survey.

NOTES: *p < .05; **p < .001.
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Elementary Parents Survey

We invited all parents of elementary students in grades K–6 in the 36 par-
ticipating districts (18 4dsw and 18 5dsw) to complete an online survey that 
was open between January 6, 2020, and March 10, 2020. Districts distrib-
uted multilingual flyers inviting students to participate in the survey at the 
start of the spring semester. Flyers went home in students’ backpacks and 
communication folders. We encouraged districts to share information about 
the survey in their regular communication to parents (e.g., newsletters) and 
by email. In many cases, district and school leaders encouraged participa-
tion through email messages to families. Districts with low response rates 
received a second set of flyers to send home with students.

We planned to accept one response each from 50 families in each of the 
36 districts, or 1,800 total responses from individual families. The number of 
unique families in some districts was below or around 50. Anticipating response 
rates below 100  percent in  these districts, we expanded the number of pos si-
ble survey responses to 55 in each district. The first 55 respondents completed 
the survey, and then we closed the survey. On average, the total response rate 
for the elementary parents survey was 71  percent; the within- district response 
rates ranged from 10   percent to 110   percent  because the survey allowed for 
55 responses per district. Survey participants received a $20 e- gift card to 
Amazon. In order to survey more families, one 5dsw district waived its hono-
rarium to provide an additional 50 families with the opportunity to participate 
in the survey. Hence the final target sample for the elementary parents survey 
was 900 parents from 4dsw districts and 950 from 5dsw districts.

The topics covered by the survey included parents’ satisfaction with 
the 4dsw (for 4dsw districts only); school climate;  family engagement in 
school; parental stress;  family food security; mode and time of student’s 
transportation to school; student’s sleep schedule, after- school activities, 
and time in each; student’s fifth- day activities and time and cost for each 
(for 4dsw districts only); student’s screen time; student’s use of health care; 
and student’s be hav ior. Understanding that families may have more than 
one elementary- age child, we asked respondents to think of one child when 
completing the survey. The survey randomly assigned families to think of 
the oldest or youn gest child when completing the survey.

The survey link for each district directed the respondent to the consent 
form, which invited individuals to participate in the voluntary, confidential 
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survey.  Those who did not wish to participate discontinued the survey. We 
asked respondents to provide an email address to distribute the honorar-
ium. Respondents who did not provide an email address skipped this item; 
 these individuals did not receive an honorarium for time spent completing 
the survey.  Table A.4 shows how the districts that participated in our 4dsw 
and 5dsw surveys compare with the population of 4dsw districts.  Table A.5 
pre sents the student characteristics for the 4dsw elementary parents survey 
and 5dsw elementary parents survey samples along with the student char-
acteristics for the population of 4dsw districts. Appendix C (Kilburn et al., 
2021) contains a copy of the elementary parents survey.

Youth Survey

We aimed to survey all students in grades 7–12 in each of the 36 districts. 
 There  were 9,465 students enrolled in grades 7–12 across the 36 districts. We 
prepared letters for students in each school that notified parents of the youth 
survey. Schools distributed letters  to students, who, in turn, provided the 
letters to their families. Families that did not wish for their  children to par-
ticipate in the survey notified RAND that the  children should be excluded 
from it. Parental refusal rates  were very low (about 1  percent), resulting in 
9,347 students eligible to take the survey (5,737 from 4dsw districts and 3,610 
from 5dsw districts). RAND prepared materials for schools to administer 
the online survey to students whose families did not opt their students out. 

 TABLE A.4

District Sample Characteristics Compared with National  
Four-Day-School-Week Districts

District Characteristics

Our 4dsw  
Survey  

Districts

Matched  
5dsw 

Survey  
Districts

National  
4dsw  

Population

Number of schools in the district 2.83 3.17 2.61

Total students in district 460 677 481

Revenue per pupil (in thousands) 13.00 13.34 14.25

Student/teacher ratio 13.25 13.32 12.48

NOTE: National 4dsw population is from Thompson et al., 2020, for the 2012–2019 time period.
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Districts identified a con ve nient date and time to administer the survey to 
students during the school day; schools identified the most con ve nient class 
for online administration (e.g., homeroom, advisory, science). The survey 
presented students with an assent. Students who agreed to participate in the 
survey proceed to the items, and administration for students who refused to 
participate was discontinued. Youth survey responses  were available from 
34 of 36 districts, with COVID-19 disrupting the survey schedule for two 
Oklahoma comparison districts. Among the districts that participated in 
the survey, the response rate in 4dsw districts was 69   percent on average 
and 76  percent on average for 5dsw districts. Closures due to weather and 
student absences presented challenges for some districts.

The topics covered by the youth survey included student’s satisfaction 
with the 4dsw (for 4dsw districts only); school climate;  family food security; 
mode and time of student’s transportation to school; student’s sleep sched-
ule, fatigue, after- school activities, and time in each; student’s fifth- day 
activities and time and cost for each (for 4dsw districts only); student’s 
screen time; student’s use of health care; and student’s be hav ior.  Table A.5 
pre sents the student characteristics for the 4dsw youth survey and 5dsw 

 TABLE A.5

Elementary Parents Survey and Youth Survey Sample 
Characteristics Compared with National Four-Day-School- 
Week Characteristics

District Characteristics

Elementary 
Parents 

Survey 4dsw 
Sample

Elementary 
Parents 

Survey 5dsw 
Sample

Youth 
Survey 
4dsw 

Sample

Youth 
Survey 
5dsw 

Sample

National  
4dsw  

Population

Proportion female 0.44 0.46 0.49 0.47 0.49

Proportion American  

Indian

0.14 0.09 0.20 0.14 N/A

Proportion Asian 0.01 0.01 0.03 0.03 0.00

Proportion Hispanic,  

any race

0.19 0.25 0.25 0.42 0.13

Proportion Black 0.01 0.02 0.05 0.04 0.01

NOTE: National 4dsw population is from Thompson et al., 2020, for the 2012–2019 time period.
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youth survey samples along with the student characteristics for the popula-
tion of 4dsw districts. Appendix C (Kilburn et al., 2021) contains a copy of 
the youth survey.

Mea sures

As discussed in Section 5.2, we utilized existing item scales from the SDQ to 
explore several student well- being domains, including emotional prob lems 
and conduct prob lems, appearing on both surveys, and peer prob lems and 
hyperactivity, appearing on the elementary parents survey. We used estab-
lished approaches to create the scales used for analy sis of the SDQ. We cal-
culated scale scores for each student from the item responses given on  either 
the elementary parents survey or the youth survey (Youth in Mind, 2020). 
We then coded each scale score as to  whether it was in the range indicat-
ing medium to high difficulty on the scale (also referred to as borderline or 
abnormal scores). The difficulty categories are based on published cutoff 
for U.S. reference populations, with  either the parent (Bourdon et al., 2005) 
or the student responding.1 The high-  and medium- difficulty cutoffs are 
based on the upper 10th and 20th percentiles of the reference population, 
respectively (Bourdon et al., 2005). We coded an indicator of 1 if the scale 
score was in the medium-  or high- difficulty range, or 0 other wise. For our 
surveys, the percentage scoring at least medium ranges from 11.5   percent 
to 28.8   percent across the four parent- reported and two student- reported 
scales, disaggregated by district 4dsw status. Our formal models of the 
survey results inform  whether  there are statistically significant differences 
between 4dsw and 5dsw students in the likelihood of experiencing at least 
medium difficulty on each of the scales.

Survey Design and Analy sis

We used the same analy sis strategy for the elementary parents survey and 
youth survey data. As noted  earlier, once 4dsw districts  were recruited, we 
use propensity scoring to identify and recruit a 5dsw district in the same 

1  Information on scale creation and difficulty categories was resourced from Youth in 
Mind, 2020.
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state that provided the best available match for each participating 4dsw dis-
trict. The propensity scores  were estimated using a generalized boosting 
model (a.k.a., a gradient boosting machine; Ridgeway, Madigan, and Rich-
ardson, 1999), a nonparametric tree- based machine learning algorithm for 
identifying optimal functional form.  Because the recruited 4dsw districts 
spanned a series of 4dsw commencement years, we could not run a single 
propensity score model from which to draw all matches. Instead, we ran 
a separate propensity score model within each state for each baseline year 
(i.e., the year before the 4dsw was  adopted) pre sent in our recruited 4dsw 
sample. A common set of district covariates was used to fit all propensity 
models.  These variables are listed in  Table A.6 and include school district 
data from the CCD and local economic conditions from the ACS.

Not all optimal matches  were willing to participate, and in some 
instances, the same 5dsw district was the optimal match for multiple 4dsw 
districts. We used the fitted propensity scores to guide the se lection of the 
best set of 5dsw matches among  those willing to participate. This was often 
an iterative pro cess, as we received information on  whether the individual 
5dsw districts we selected  were willing to participate.  Table  A.6 pre sents 
the average 4dsw and 5dsw district characteristics among the 36 districts 
included in our sample, along with two mea sures of how well the 4dsw and 
5dsw districts are balanced. The first two data columns in the  table pre sent 
the 4dsw and 5dsw district averages for each variable. The first balance mea-
sure is a nonparametric Kolmogorov- Smirnov statistic for  whether the dis-
tribution of a given variable is the same within the 4dsw and 5dsw samples.

The second balance mea sure is a test for the difference in means between 
the 4dsw and 5dsw districts. Neither of  these mea sures indicates the presence 
of imbalance in the form of a formal statistical test. However, the full sample 
of 36 districts that took the surveys is small and  there is  little power to detect 
imbalances should they exist. The final column places the magnitude of the 
difference in means on an effect size scale. This mea sure raises the possibil-
ity of impor tant practical differences in the district student population and 
median  house hold income within the district. Several other district charac-
teristics show a relatively large effect size, but the practical significance of the 
difference is very  limited, such as a difference in the average district Black 
population of 1  percent for 4dsw districts versus 3  percent for 5dsw districts. 
 These variables are included as additional controls in the survey outcome 
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 TABLE A.6

Survey Sample Characteristics and Balance Between  
District Type

Matching Variable 4dsw 5dsw KS
Test 

Statistic p-Value
Effect 
Size

Number of schools in the district 2.83 3.17 0.17 0.92 0.36 0.30

Total students 460.22 677.22 0.22 1.22 0.23 0.40

Number of teachers in the district 251.83 270.29 0.22 0.13 0.90 0.04

Revenue per pupil (in thousands) 13.00 13.34 0.17 0.19 0.85 0.06

Student/teacher ratio 13.25 13.32 0.17 0.05 0.96 0.02

Proportion female 0.48 0.48 0.22 −0.32 0.75 −0.10

Proportion Native American 0.12 0.14 0.28 0.39 0.70 0.13

Proportion Asian 0.01 0.00 0.33 −0.48 0.63 −0.16

Proportion Hispanic, any race 0.30 0.25 0.22 −0.51 0.62 −0.17

Proportion Black 0.01 0.03 0.22 1.29 0.21 0.42

Proportion non- Hispanic white 0.56 0.54 0.22 −0.21 0.84 −0.07

Proportion Pacific Islander 0.00 0.00 0.28 −0.87 0.39 −0.29

Proportion two or more races 0.01 0.04 0.22 1.59 0.12 0.52

Proportion English-language 

learners

0.06 0.07 0.17 0.22 0.83 0.07

Proportion special education 0.16 0.14 0.33 −1.18 0.25 −0.39

Proportion free or reduced lunch 0.71 0.67 0.17 −0.57 0.58 −0.19

Proportion of adults in  labor force 0.57 0.55 0.22 −0.39 0.70 −0.13

Median  house hold income (in 

thousands)

41.96 45.17 0.17 0.92 0.37 0.30

Proportion of families receiving 

SNAP assistance

0.13 0.11 0.28 −0.94 0.35 −0.31

Proportion of district residents in 

poverty

0.14 0.13 0.22 −0.47 0.64 −0.16

Proportion of families in poverty 0.21 0.21 0.22 0.07 0.95 0.02

NOTES: SNAP is the federally funded Supplemental Nutrition Assistance Program. KS is the 

Kolmogorov- Smirnov statistic for  whether the 4dsw and 5dsw distribution of the variable is the 

same. The test statistic is for a test of a difference in means between 4dsw and 5dsw districts, with 

the associated p- value and effect size displayed in the adjacent columns.
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models, as discussed  later. We examine survey outcomes with three dif fer-
ent data types: continuous (e.g., school- night sleep), binary (e.g.,  whether a 
student is experiencing food insecurity), and counts (e.g., the number of stu-
dent absences). A full list of the outcomes considered is in  Tables B.1 and B.2. 
We analyze the continuous survey response data for differences in outcome 
means using a standard hierarchical generalized linear modeling structure 
(Raudenbush and Bryk, 2002) with the following foundational system of 
equations:

 Yij = β0j + Xij β1j + εij (1)

 β0j = γ0 + γ1 Ij + Wj γ2 + ωj (2)

 Here, Yij is the continuous outcome for the surveyed unit (student or 
parent) i in district j with a unit- level vector of covariates Xij. Equation 1 
is adapted for binary outcomes by modeling the logit(Yij), and, for count 
outcomes, by modeling log(Yij), to detect differences in odds ratios and rate 
ratios, respectively, with the error term εij omitted in these cases. The dis-
trict mean β0j is modeled as a function of 4dsw status Ij and a vector Wj 
district covariates, including state fixed effects. The 4dsw treatment effect 
is captured by γ1. Our modeling approach differs slightly from more stan-
dard doubly robust applications (Bang and Robins, 2005) using propensity 
matching (Stuart, 2010) in that multiple propensity score models are needed 
to identify the matches.  Table A.7 lists the unit- level (i.e., student) and dis-
trict variables included in the outcome models.2

Equations (1) and (2)  were fit using the lme4 package (Bates et al., 2015) 
within R (R Core Team, undated). For some outcomes, the fitted model 
revealed that the district- level variance component was estimated to be 0; that 
is, the variance of the error term in Equation (2), ωj, was estimated to be 0. 

2  Certain matching variables with very low variance  were excluded from the outcome 
models.  These are included in  Table A.6 but excluded from  Table A.7. We also consid-
ered incorporating the propensity scores as an additional covariate in the model. As the 
scores are not exchangeable across baseline years and states, we calculated the percentile 
of the propensity score for each district in the sample in its respective propensity model 
and also controlled for this percentile in the outcome models. This propensity score per-
centile did not provide additional explanatory power  after controlling for the covariates 
indicated in  Table A.7.
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 TABLE A.7

Covariates Used in Parent and Student Outcome Models

Student Variables Data Source

Included in  
Elementary 

Parents Survey 
Models

Included in 
Youth Survey 

Models

Number of adults  

in the  house hold

Elementary parents and  

youth surveys

 Family income Elementary parents  

survey

Student grade Elementary parents  

survey

Age Youth survey

Gender Youth survey

Hispanic indicator Elementary parents and  

youth surveys

American Indian  

indicator

Elementary parents and  

youth surveys

District Variable

State

Total students CCD

Number of district  

schools

CCD

Proportion free or 

reduced lunch

CCD

Proportion special  

education

CCD

Proportion female CCD

Proportion Hispanic,  

any race

CCD

Proportion Native  

American

CCD

Proportion English- 

language learners

CCD

Student/teacher ratio CCD

Revenue per pupil CCD
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In   these cases, we instead used a simpler generalized linear model, elimi-
nating the district variance component. Results for all outcome models are 
found in  Tables B.1 and B.2, including an indication of  whether the district 
variance component was ultimately included in the model.

Additional Information About Time Series Analy sis

In this part of the technical appendix, we detail the data sources, analytic 
sample, and statistical approach we used in our time series analy sis. We 
include supplementary results and robustness checks as well.

Data Sources

We leverage publicly available and restricted- access data from multiple 
sources to construct the analytic sample. In what follows we describe the 
population, time frame, and information for each data source. Our analy sis 
collectively covers six states: Colorado, Idaho, Missouri, New Mexico, Okla-
homa, and South Dakota. We described why we included  these six states in 
the main text of the report.

Four- Day- School- Week Schedules

For each of the aforementioned states, we obtained files that delineated 
which districts had  adopted the 4dsw in each school year. For Idaho and 

 TABLE A.7—Continued

District Variables

Median  house hold  

income

ACS

Proportion of adults  

in  labor force

ACS

Proportion of families  

in poverty

ACS

Proportion of families  

receiving SNAP

ACS

NOTE: ACS is the American Community Survey reported at the school-district level.
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South Dakota, we  were able to obtain yearly lists of 4dsw districts for school 
years 2009–2010 through 2017–2018, and for the remainder of the states we 
obtained yearly lists of 4dsw districts for school years 2010–2011 through 
2017–2018.  These yearly lists allowed us to identify which school districts 
 adopted the 4dsw during our time frame, which had  adopted the policy 
before our time frame, and which never  adopted the policy during our time 
frame. In our analyses we used all years available for each state.

National Center for Education Statistics Common Core of Data

We obtained covariate data and selected outcome data from the NCES’s 
CCD. All of  these variables  were at the district level and included propor-
tion of students who  were eligible for  free or reduced- priced lunch, propor-
tion identifying as white, total enrollment, and the urbanicity of the district. 
We also collected the number of full- time- equivalent teaching positions and 
student– teacher ratio, which  were used as outcome mea sures in the analyses.

American Community Survey

We supplemented the covariates obtained from the CCD with neighbor-
hood estimates from the ACS. Specifically, we used the ACS five- year esti-
mates from 2010 through 2018. Each year’s estimates span the calendar year 
of interest and the four calendar years that precede it. We used estimates for 
the geo graph i cal region that spans the catchment area of each district. The 
ACS provides the estimates linked to the district’s NCES ID. Covariates of 
interest from the ACS included percentage of  house holds on SNAP, percent-
age of individuals 16 or older in the  labor force, median  house hold income, 
percentage of families and residents in the district with income below 
the  poverty level, and percentage of families and  people with incomes 
below the poverty level and with related  children of the  house holder  under 
18 years old.

District Attendance

We used publicly available files from state departments of education to 
obtain district- level attendance rates over time. We obtained  these data for 
school years that matched the school years for which we have 4dsw sched-
ules for the state. This analy sis includes all states except South Dakota 
 because publicly available data from South Dakota only contain a mea sure 
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of chronic absenteeism and not attendance. The other states define atten-
dance differently:

• Colorado defines the attendance rate as the number of days a student 
did not miss school for any reason, divided by the number of school 
days.

• Idaho defines the attendance rate as the student’s aggregate daily atten-
dance divided by the total number of days school is in session. If a stu-
dent attends 4 hours or more of instruction, he or she receives credit 
for a full day. If a student attends between 2.5 and 4 hours of instruc-
tion, he or she receives half a day of credit. If a student attends less than 
2.5 hours of instruction, he or she receives no days of credit.

• Missouri takes an hour- by- hour approach to attendance. A student’s 
attendance is calculated by taking the number of hours the student 
attends school divided by the pos si ble number of hours a student has 
school.

• New Mexico calculates attendance by taking the total number of days 
the student was pre sent and dividing by the total number of days of 
school. A student can earn half a day if he or she is pre sent for half the 
instructional time.

• Oklahoma calculates the attendance rate as the number of days a stu-
dent is pre sent divided by the number of days taught. To be consid-
ered as having attended for a full day, a student must have attended 
two- thirds of the morning instructional time and two- thirds of the 
after noon instructional time. If a student attends two- thirds of one of 
the instructional periods, he or she is given a half day of attendance. 
Further, the student’s average daily attendance and membership are 
weighted by grade for all public schools.

We merge  these data via state school district IDs contained in the file.

En glish Language Arts and Mathe matics Achievement

We analyze data on achievement in ELA and mathe matics for five states: 
Idaho, Missouri, New Mexico, Oklahoma, and South Dakota. In order to 
facilitate comparisons across states, we use data from the EOP at Stanford 
University (formerly the Stanford Education Data Archive) that link each 
state’s test score data for grades 3–8 to a common scale (Reardon et  al., 
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2021). The scale it uses is the scale for the National Assessment of Educa-
tional Pro gress (NAEP). The EOP provided us with cohort- standardized 
estimates of per for mance.  These are estimates that are standardized to the 
average of four national cohorts that  were in fourth grade in 2009, 2011, 
2013, and 2015. The result is effect sizes relative to the standard deviations 
of the per for mance of  those national cohorts.

EOP publicly available data contain grade- specific estimates for each 
district and year but suppress results for district- grade- year cells that are 
fewer than 20 students. As many of the 4dsw districts and their com-
parison districts are small and rural, this suppression posed a prob lem. 
To avoid suppression, the EOP took the restricted data and pooled the 
grade- specific estimates to create an overall district- year average.  These 
data would only be suppressed if fewer than 20 students attended an entire 
district, and this condition did not hold for any of the districts in our 
analy sis sample.

The EOP data  were missing estimates from years in which the data the 
EOP received did not meet its quality- assurance standards. For  these rea-
sons, districts in Idaho and South Dakota are missing all test score data in 
2014, data for Missouri do not include eighth- grade math scores for 2013–
2018, and estimates for Oklahoma do not include eighth- grade math scores 
for 2012. We did not obtain EOP data directly for Colorado and New Mexico 
as estimates  were not created for all districts for more than one school year 
 because of data quality assurance issues.

We  were able to include New Mexico in our analy sis  because we obtained 
student- level data directly from the state. We use the following linking pro-
cedure detailed in Reardon, Kalogrides, and Ho (2019) and technical docu-
mentation obtained directly from the EOP:

1. We created district- grade- year scale score averages of student per-
for mance on ELA and math state assessments.

2. We standardized the scale scores by grade- year so that the resulting 
distributions have a mean of 0 and a standard deviation of 1.

3. We transformed the standardized scores to the NAEP scale score via 
the following equation:

 μ̂dygb
naep = μ̂sygb

naep +
μdygb
state

ˆsygbstate
i ˆ sygb

naep .  (1)
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Where μ̂dygb
naep is an estimate of the state test score on the NAEP scale 

for district d in year y for grade g and subject b, μ̂sygb
naep is the estimate 

of the state’s average NAEP score, μdygb
state  is the standardized district 

score calculated in step 2, ˆsygb
state  is an estimate of the reliability of 

the state standardized tests, and ˆ sygb
naep  is an estimate of the standard 

deviation of the state’s average NAEP score. The μ̂sygb
naep, ˆsygb

state, and 
ˆ sygb

naep par ameters  were provided by the EOP.

4. We created the aforementioned cohort- standardized estimates of 
the NAEP scores via the following transformation:

 μ̂dygb
cs =

μ̂dygb
naep μ̂avg,gb

naep

ˆavg,gb
naep .  (2)

Where μ̂dygb
cs  is the cohort- standardized estimate, μ̂dygb

naep is the NAEP 
scale score calculated in step 3, μ̂avg , gb

naep  is the average NAEP scale score 
of the aforementioned reference cohort, and ˆavg , gb

naep  is the standard 
deviation of the average scale score of the reference cohort. Again, we 
obtained μ̂avg , gb

naep  and ˆavg , gb
naep  directly from the EOP.

5. Fi nally, for each district, we pool all grade- year estimates and calcu-
late an estimate of the yearly district per for mance with the following 
pooling model:

 mndgyb = 1 grade 5.5( )+YB+ dgyb . (3)

Where mndgyb represents the district- grade- year- subject average 
calculated in step 4, grade −5.5 is the grade level centered on 5.5, 
Y is a vector of year fixed effects, and εdgyb is an idiosyncrative 
error term. We use 5.5 as the centered grade level  because it is 
the midpoint between grades 3–8 for which we have test score 
data. The yearly district averages are the vector of coefficients on 
the year fixed effects, B. We use  these estimates in our statistical 
models.

We  were not able to link test scores from Colorado to the NAEP via this 
method  because we  were only able to find publicly available grade- level 
data.  Those data suppressed results for any grade that served fewer than 
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16  people, which resulted in a suppression rate that was too high to include 
in our analyses. Colorado is therefore not included in the analy sis of test 
score outcomes.

The EOP provided us with estimates and par ameters for school years 
2008–2009 through 2017–2018. For each state, we used the estimates that 
comported with the time period for which we had 4dsw adoption schedules.

Constructing the Analytic Data Set

Defining Pool of Four- Day- School- Week Districts  

and Pos si ble Comparison Districts

The analytic data set was created by merging the data sources described 
 earlier using the district identifiers assigned by the NCES and states. The 
resulting data set contained one observation per district per year. The earli-
est year in the data set was the 2009–2010 school year and the latest was the 
2017–2018 school year. The districts in the analytic data set  were restricted 
in the following ways:

1. Only traditional public school districts  were included in the analy sis. 
All charter school districts and alternative school districts  were 
excluded.

2. Of the remaining districts, only  those with an NCES urbanicity code 
of “town” or “rural”  were kept.  Those with a code of “city” or “subur-
ban”  were dropped. The vast majority of 4dsw districts had the chosen 
urbanicity codes, which indicates that this pool of districts contains 
the most appropriate comparison school districts. This restriction has 
been used in other studies of the 4dsw, such as Morton (2021).

3. As at least one year of baseline data is needed for matching, the 
analy sis contains districts that  adopted the 4dsw between the 2010–
2011 and 2017–2018 school years in Idaho and South Dakota and 
between the 2011–2012 and 2017–2018 school years in other states. 
Thus, any district that had  adopted the 4dsw before  these time peri-
ods  were dropped.

 After applying  these restrictions, the data contained the districts that 
 adopted the 4dsw during the aforementioned time period and a pool of 
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pos si ble comparison districts. In the next section we explain the pro cess of 
choosing the final set of comparison districts used in the analyses. Impor-
tantly,  these comparison districts had never  adopted 4dsw during the afore-
mentioned time period.

Choosing Matched Comparison Districts

One approach is to use all of 5dsw districts that satisfied the above con-
ditions as comparison districts in our models. When estimating  these 
models, however, we found evidence that the common trends assump-
tion underpinning  these models may be  violated. First, we find that dis-
trict covariates between 4dsw and 5dsw districts are not balanced in the 
difference- in- difference framework. Second, event study models on this full 
sample show a prominent upward pre- trend in student achievement. Given 
 these results, we opted to use nearest- neighbor matching with replacement 
via propensity scores to identify the 5dsw districts that  were most similar to 
the 4dsw districts. We used the following procedure:

1. Within each state, cycle through each year starting from the earliest.
2. For each year, identify the 4dsw districts for which that year serves 

as the baseline year (i.e., districts  adopted the policy the next year).
3. Using the 4dsw districts identified in step 2 and all pos si ble com-

parison districts (excluding 5dsw districts that adopt 4dsw in subse-
quent years), predict take-up of the 4dsw with a probit model. Pre-
dictor variables in the probit are attendance, ELA, and math. Two 
values for each predictor variable  were used, one from the earliest 
year for that state and the other from the baseline year for the 4dsw 
districts included in that cohort.

4. Predict the propensity scores from the probit model.
5. Perform a nearest- neighbor match with replacement based on the 

propensity scores from the probit model.
6.  After iterating through each year, for each state, compile the data set that 

contains the 4dsw districts and their matched comparison districts.

By using matching with replacement, we ensured that only the best com-
parison matches  were included in the analyses. Further, the order of years 
in which we cycled through the cohorts would not systematically affect the 
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quality of matches across cohorts, as would be the case if we matched with-
out replacement. Though this pro cess resulted in fewer comparison school 
districts than 4dsw districts, the number of comparison districts was of suf-
ficient size to support our analyses.

We used a parsimonious model when calculating propensity scores 
from probit models  because in many cases only a few districts  adopted the 
4dsw within a state- year cell.3 The variables used provided the best balance 
among covariates. We included the first year and the baseline year values for 
each covariate to account for a trend in each variable during the pre- period.4

 Table  A.8 shows the final analytical sample, by 4dsw status and state. 
Across all states the analytic sample contains 206 4dsw districts and 170 com-
parison districts for a total of 376 districts. In absolute terms, Oklahoma expe-
rienced the greatest increase in 4dsw adoption, with 85 school districts adopt-
ing the policy during this time frame. New Mexico experienced the smallest 
increase, with 15 districts adopting the policy during this time period.

 Table A.9 shows the covariate balance between the 4dsw districts and 
matched 5dsw districts in the analytic sample in the baseline year. Of the 
eight characteristics tested, only one, the total number of students enrolled 
in the district, is statistically significantly dif fer ent. Districts that  adopted 
the 4dsw are significantly smaller than their matched 5dsw counter parts. 
Our identification strategy, detailed  later, does not necessarily require bal-
ance on baseline mea sures; rather, it requires balance on trends in mea sures. 
We  later show that total number of students in the district is also balanced 
within the statistical framework used to identify effects of the 4dsw policy. 
While they  were not used as covariates in the time series models, we also 

3  Generalized boosted models (GBMs)  were used in selecting the matched comparison 
group for the survey effort  because all districts that  adopted the 4dsw policy up to a 
certain year  were included in the propensity score models. This larger set of 4dsw dis-
tricts allowed a fuller set of covariates to be used in the models and generalized boosted 
models created better balance on covariates.
4   There  were some exceptions to the predictor variables used in the matching. As South 
Dakota does not have attendance data, probit models for that state only contain ELA 
and math scores. As Colorado does not have ELA and math scores, probit models for 
that state contain attendance, full- time- equivalent teachers, and student– teacher ratios. 
In 2013, models in New Mexico would only converge if the probit model contained only 
attendance in 2011.
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 TABLE A.8

Time Series Analytic Sample Size by State and District Type

State

Number 
of 4dsw 
Districts

Number of 
Comparison 

Districts Total

Colorado 31 20 51

Idaho 29 18 47

Missouri 26 26 52

New Mexico 15 11 26

Oklahoma 85 78 163

South Dakota 20 17 37

Total 206 170 376

 TABLE A.9

Time Series Characteristics and Balance Between District Type

District Characteristic 4dsw 5dsw p-Value
Effect 
Size

Proportion free or reduced- 

price lunch

0.626 0.614 0.538 0.064

Proportion non- Hispanic white 0.659 0.652 0.796 0.027

Total students 586.66 947.34 0.005 −0.307

Proportion of families receiving  

SNAP assistance

12.470 12.536 0.924 −0.010

 Percent of 16+ in  labor force 57.748 58.317 0.501 −0.070

Median  house hold income  

(in thousands)

43,005.92 44,301.77 0.185 −0.139

Proportion of district residents  

in poverty

0.123 0.127 0.442 −0.082

Proportion of families with   

children in poverty

0.193 0.198 0.605 −0.054
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examined balance for percentage Hispanic ethnicity and percentage Native 
American students and did not find that they  were significantly dif fer ent in 
4dsw and 5dsw districts in our sample.

Matched Difference- in- Difference and  

Event Study Analyses

Using the 4dsw districts and their matched comparison districts in the ana-
lytic sample, we estimate the effect of the 4dsw on five outcomes of interest: 
attendance rates, per for mance on grades 3–8 state ELA tests, per for mance 
on grades 3–8 state math tests, number of full- time- equivalent teachers, and 
student– teacher ratios.

Our main analyses leverage event study models of the following form 
(Callaway and Sant’Anna, in press; Gopalan, Rosinger, and Ahn, 2020):

 Ydt = = x , 0
y 4dswdt + Xdt 1 + d + t + dt . (4)

Where Ydt is the outcome of interest for district d in year t; Xdt is a vector 
of time- varying district and neighborhood covariates including percent-
age of students eligible for  free or reduced- priced lunch, percentage white, 
enrollment, proportion of individuals and  house holds on SNAP, propor-
tion of individuals 16 or older in the  labor force, median  house hold income, 
percentage of individuals and families with incomes  under the poverty 
line, and percentage of individuals and families with  children  under 18 and 
incomes below the poverty line;5 αd are district fixed effects; γt are year fixed 
effects; and εdt is a district- level idiosyncratic error term. Further, we center 
time, τ, on the year before a 4dsw district adopts the policy such that 4dswdt  
are indicator variables of the distance in years from that centered time. 
Thus, 4dswdt

1  is the indicator for two years before adopting the 4dsw, 4dswdt
0  

the year before adopting the policy, 4dswdt
1  the first year  after adopting the 

policy, and so forth. For all districts that never  adopted the policy during 
our time period, all observations take the form of 4dswdt

0 , which is also the 

5  There was a small amount of missing covariate data from the CCD and ACS files. We 
therefore performed multiple imputation via Stata’s mi command. No missing outcome 
data  were imputed.
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omitted category. This model estimates the outcomes separately for each 
year before and  after adopting the 4dsw, minus stable differences between 
districts and years. For example, 4dswdt

1   will estimate the difference in out-
comes between 4dsw districts two years before adopting the policy and the 
5dsw districts in the sample. Similarly, 4dswdt

1   will estimate the difference 
in outcomes between 4dsw districts one year  after adopting the policy and 
the 5dsw districts in the sample. In our models, τ ranges from −5 to 8, thus 
estimating effects from 6 years before the adoption of the policy to 8 years 
 after. We cluster standard errors at the district level to account for the mul-
tiple observations over time per district.

The identifying assumption is that outcomes of comparison districts 
are a valid counterfactual for the outcomes of 4dsw adopters. Illustrating 
a common pre- trend in outcomes between the two groups provides some 
evidence for this assumption. This model allows for a test of this assump-
tion. If the comparison and 4dsw districts  were experiencing parallel trends 
in outcomes before the adoption of the policy, we would expect δτ = 0 for 
all τ < 0. Choosing a comparison group that is as similar as pos si ble to the 
treatment group also increases the probability of satisfying this assumption. 
In this case comparison districts  were  limited to be of similar urbanicity as 
the 4dsw districts. Among that pool of comparison districts, our matching 
procedure chose the districts that are closest in terms of pre- trends in three 
of the five outcomes for each 4dsw district.

Conversely, any  factor that differentially affects the two groups over 
time would undermine the identification strategy. The inclusion of Xdt 
partially safeguards against this possibility  because it contains a broader 
set of time- varying district and neighborhood characteristics beyond 
 those used for matching. Further,  these characteristics account for the size 
of the district as well as the racial and economic makeup of the district 
and neighborhood,  factors that are highly predictive of student outcomes. 
Thus, any unobserved time- varying  factors would have to predict take-up 
of the 4dsw and affect student outcomes beyond the matching based on 
pre- trends in the outcomes and the time- varying characteristics in the 
model.

In addition to this event analy sis model, we also estimate a traditional 
difference- in- difference specification of the following form:
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 Ydt = β0 + β1 4dsw dt + Xdt β2 + αd + γt + εdt . (5)

All variables in this model are identical to  those in equation (4), except now 
4dswdt is an indicator variable for  whether a district has  adopted the 4dsw in 
a par tic u lar year. For all years before adopting the policy, the indicator takes 
on a value of 0, and for all years  after adopting the policy, the indicator takes 
on a value of 1. Again, comparison districts take on a value of 0 for all years. 
This model  will compare the trends in outcomes of 4dsw districts before 
and  after the adoption of the policy with  those in comparison districts. The 
identifying assumptions of this model, and our approach to satisfying  those 
assumptions, are identical to  those of the event study model. This model, 
however, does not estimate the effect of the 4dsw policy separately in each 
year. Instead the coefficient of interest, β1, is the average, linear effect of the 
4dsw on outcomes. We estimate  these effects for completeness and to pro-
vide a point of comparison to effect estimates from similar models seen in 
previous studies of the 4dsw. Once again, all standard errors are clustered 
at the district level to account for the multiple observations of each district 
over time.

In sum, we consider the traditional event study models as our main spec-
ification, with the traditional difference- in- difference estimate included to 
aid a complete comparison with the previous lit er a ture. We include the Cal-
laway and Sant’Anna (in press) inverse probability weighted and regression 
version of the event study models and the difference- in- difference estimates 
to ensure that bias in the traditional estimates is not driving our results.

Potential Bias in Difference- in- Difference  

and Event Study Analyses

Recent scholarship has indicated that difference- in- difference estimands 
and event study estimands may be biased in situations where a policy adop-
tion is staggered throughout time, as is the case with the 4dsw. In par tic-
u lar, bias may occur if treatment effects differ by treated units or if treat-
ment effects differ over time (Baker, Larcker, and Wang, 2021; Callaway and 
Sant’Anna, in press). Theoretically both types of bias are pos si ble in our 
situation.  There is no theoretical reason to believe that the effects of the 
4dsw  will be identical for  every district that adopts it, nor is  there a reason 
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to believe that the treatment effects would be the same for each cohort of 
adopters. Several procedures have been posited in the lit er a ture that would 
account for  these sources of bias to recover unbiased estimates (see Baker, 
Larcker, and Wang, 2021). The relative novelty of this line of lit er a ture 
means that no one solution has yet been accepted as standard.

To ensure that the effects seen in our study are not driven by bias, we 
implement two alternative estimands detailed in Callaway and Sant’Anna 
(in press). We choose  these estimands  because this flexible approach is more 
general and rests on some weaker assumptions than other proposed esti-
mands (Callaway and Sant’Anna, in press) such as  those proposed by de 
Chaisemartin and D’Haultfoeuille (2020) and Sun and Abraham (2020). 
This approach involves estimating the effects for each cohort of adoptees 
and aggregating cohort- specific effects to one final estimate. In par tic u-
lar, we employ (1) the “outcome regression” estimand, which relies on the 
regression model to properly specify the conditional expectation of the out-
come evolution for the comparison groups, and (2) the inverse probability 
weighted estimand, which models the conditional probability of belonging 
to a cohort of adopters. Callaway and Sant’Anna also posit a third doubly 
robust estimator that exploits and combines both of the previous approaches, 
but  these models would not converge with our data. The authors note that 
any of the three estimands  will produce unbiased estimates, though with 
slightly dif fer ent assumptions. In Appendix B we pre sent the robustness of 
our main results.
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APPENDIX B

Detailed Results

This appendix reports more detailed results of the analy sis.

Detailed Results in Chapter Four

Elementary Parents Survey and Youth Survey Results

Two survey outcomes, absences and use of the fifth day for medical appoint-
ments,  were discussed in Chapter Four.  Table B.1 provides additional doc-
umentation of  these results, including the confidence intervals displayed 
graphically in Chapter Four and  whether the district variance component 
was included in the final model (see the Survey Design and Analy sis sec-
tion of Appendix  A for discussion on inclusion of the district variance 
component).

 TABLE B.1(a)

Survey Modeling Results for Chapter Four Count Outcomes

Outcome
Survey 
Source

District 
Variance 

Component 
Included

Rate Ratio 
Estimate 95% CI

Appears 
in Report 
Section

Days absent Elementary 

parents

Yes 0.738* (0.624, 0.872) 4.3

Youth Yes 0.818* (0.670, 0.999)

NOTE: * Indicates p < 0.05.
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Satisfaction with the Four- Day School Week

When asked, “How much has the four- day school week met the needs of 
your  family?” 74  percent said, “I like it a lot”; 19  percent said, “I mostly like 
it”; 4  percent said, “I neither like it nor dislike it”; and 3  percent said, “I  don’t 
like it that much” (Figure B.1).

Detailed Results in Chapter Five

Elementary Parents Survey and Youth Survey Results

Multiple survey outcomes  were discussed in Chapter Five.  Table B.2 pro-
vides additional documentation of  these results, including the confidence 
intervals displayed graphically in Chapter  Four and  whether the district 
variance component was included in the final model (see the Survey Design 
and Analy sis section of Appendix A for discussion on inclusion of the dis-
trict variance component).

Academic Achievement

Event Study Results

Figure B.2 shows the main results across all five outcomes. The figures for 
the attendance rate, ELA, and math outcomes are reproductions of  those in 
the main body of the report. As stated in the report, event study analyses 
show no differential pre- trends in attendance rates or ELA and math per for-
mance.  After the adoption of the 4dsw,  there are few statistically significant 
effects in attendance. Generally,  there is a pattern where estimates increase 

 TABLE B.1(b)

Survey Modeling Results for Chapter Four Binary Outcomes

Outcome
Survey 
Source

District 
Variance 

Component 
Included

Odds Ratio 
Estimate 95% CI

Appears 
in Report 
Section

Fifth-day 

doctor’s 

appointment

Elementary 

parents

Yes 19.929* (10.001, 39.715) 4.3

Youth Yes 11.588* (5.330, 25.194)

NOTE: * p < 0.05.
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over time and become significant only in year seven. In contrast, ELA and 
math achievement levels begin a downward trend immediately  after adop-
tion of the 4dsw, with estimates becoming significant starting in year three.

Pre- trends for the number of full- time- equivalent teachers and the 
student– teacher ratio indicate that our models may not completely satisfy 
the common trend assumption. Though no estimate is significant,  there is 
a positive pre- trend for each of  these outcomes.  After adoption, the posi-
tive trend continues for each, with the effect on full- time- equivalent teach-
ers reaching significance starting in year seven. No postadoption estimate 
is significant for the student– teacher ratio. Given the pre- trends observed, 
however, we refrain from making any strong claims that the policy caused 
an increase in full- time- equivalent teachers in  later years.

Fi nally, Figures B.3– B.7 pre sent  these results for each state individu-
ally. We or ga nize  these graphs by outcome so as to facilitate cross- state 

FIGURE B.1

Responses to the Question, “How Much Has the Four- Day School 
Week Met the Needs of Your  Family?”

74%

19%

4%

3%

I don’t like it that much I neither like it nor dislike it

I mostly like it I like it a lot

SOURCE: Elementary parents survey, N = 764.
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comparisons.  Because of the smaller sample sizes, both pre-  and post- trends 
are noisier, precluding strong conclusions on any one state. Further, the 
quality of pre- trends varies by outcome and state. However, the results indi-
cate that a single state is not driving any par tic u lar result, with many states 
exhibiting similar trends in outcomes.  These results illustrate the efficien-
cies gained by pooling data across states, thus increasing sample size and 
reducing the influence of statistical noise.

Difference- in- Difference Results

Before presenting the main results from the difference- in- difference specifi-
cations, we pre sent covariate “balance” tests as a partial test of the validity of 
the model. In  these models we remove the vector Xdt from equation (5) and 
iteratively place each ele ment of that vector as an outcome in the remaining 
difference- in- difference specification in equation (5). One would not expect 

 TABLE B.2(a)

Survey Modeling Results for Chapter Five Continuous Outcomes

Outcome
Survey 
Source

District 
Variance 

Component 
Included

Difference 
in Means 
Estimate 95% CI

Appears 
in Report 
Section

School- week 

sleep hours

Elementary  

parents

Yes 1.486* (0.675, 2.297) 5.2

Youth Yes 0.150 (−1.672, 1.973)

Fifth-day 

sleep hours

Elementary  

parents

Yes 1.334* (0.999, 1.669) 5.2

Youth Yes 1.126* (0.716, 1.536)

School-night 

sleep hours

Elementary  

parents

Yes 0.040 (−0.118, 0.198) 5.2

Youth Yes −0.250 (−0.634, 0.134)

Parent stress Elementary  

parents

Yes −0.646 (−1.459, 0.167) 5.3

 Family  

Engagement  

(Pa norama)

Elementary  

parents

No −0.079 (−0.266, 0.108) 5.4

NOTES: * p < 0.05. “Pa norama” indicates that the Pa norama Family-School Relationships Survey 

was used as a resource for the outcome.
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 TABLE B.2(b)

Survey Modeling Results for Chapter Five Binary Outcomes

Outcome
Survey  
Source

District  
Variance  

Component  
Included

Odds 
Ratio 

Estimate
95%  
CI

Appears 
in Report 
Section

Food insecurity Elementary  

parents

Yes 0.910 (0.501, 1.655) 5.2

Youth No 1.133 (0.761, 1.686)

Feeling tired Elementary  

parents

No 2.678 (0.858, 9.097) 5.2

Youth No 0.598* (0.424, 0.840)

Feeling tired 

K–grade 1 only

Elementary  

parents

Yes 5.690 (0.664, 48.759) 5.2

Emotional prob lems  

(SDQ)

Elementary  

parents

No 0.950 (0.502, 1.815) 5.2

Youth No 0.917 (0.617, 1.362)

Conduct prob lems  

(SDQ)

Elementary  

parents

No 0.920 (0.474, 1.800) 5.2

Youth No 0.815 (0.520, 1.275)

Peer prob lems (SDQ) Elementary  

parents

No 0.817 (0.485, 1.381) 5.2

Hyperactivity (SDQ) Elementary  

parents

No 1.257 (0.635, 2.547) 5.2

Physical activity Youth No 1.137 (0.801, 1.614) 5.2

Positive student  

learning environment 

(CSCHLS)

Elementary  

parents

No 1.064 (0.566, 1.990) 5.4

Youth Yes 1.065 (0.652, 1.738)

Positive interpersonal  

relationships  

(CSCHLS)

Youth Yes 1.168 (0.636, 2.145) 5.4

NOTE: * p < 0.05.



FIGURE B.2

Effects of the Four- Day School Week on Outcomes, All States, 
Event Study

NOTES: Standard errors are clustered at the district level. All regressions include district and year fixed effects. 
Covariates include percent free or reduced priced lunch, percent non-Hispanic white, and enrollment in the district. 
Covariates also include percent of district catchment area on SNAP, in labor force, with incomes below the poverty 
line, with households with income below the poverty line with children, and median household income. 
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FIGURE B.3

Effects of the Four- Day School Week on Attendance by State, 
Event Study

NOTES: Standard errors are clustered at the district level. All regressions include district and year fixed effects. 
Covariates include percentage free or reduced-price lunch, percentage non-Hispanic white, and enrollment in the 
district. Covariates also include percent of district catchment area on SNAP, in labor force, with incomes below the 
poverty line, with households with income below the poverty line with children, and median household income. 
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FIGURE B.4

Effects of the Four- Day School Week on En glish Language Arts 
Achievement by State, Event Study

NOTES: Standard errors are clustered at the district level. All regressions include district and year fixed effects. 
Covariates include percentage free or reduced-price lunch, percentage non-Hispanic white, and enrollment in the 
district. Covariates also include percentage of district catchment area on SNAP, in labor force, with incomes below 
the poverty line, with households with income below the poverty line with children, and median household income. 
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FIGURE B.5

Effects of the Four- Day School Week on Mathe matics 
Achievement by State, Event Study

NOTES: Standard errors are clustered at the district level. All regressions include district and year fixed effects. 
Covariates include percentage free or reduced-price lunch, percentage non-Hispanic white, and enrollment in the 
district. Covariates also include percentage of district catchment area on SNAP, in labor force, with incomes below 
the poverty line, with households with income below the poverty line with children, and median household income. 
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FIGURE B.6

Effects of the Four- Day School Week on Full- Time- Equivalent 
Teachers by State, Event Study

NOTES: Standard errors are clustered at the district level. All regressions include district and year fixed effects. 
Covariates include percentage free or reduced-price lunch, percentage non-Hispanic white, and enrollment in the 
district. Covariates also include percentage of district catchment area on SNAP, in labor force, with incomes below 
the poverty line, with households with income below the poverty line with children, and median household income. 
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FIGURE B.7

Effects of the Four- Day School Week on Student– Teacher Ratios 
by State, Event Study

NOTES: Standard errors are clustered at the district level. All regressions include district and year fixed effects. 
Covariates include percentage free or reduced-price lunch, percentage non-Hispanic white, and enrollment in the 
district. Covariates also include percentage of district catchment area on SNAP, in labor force, with incomes below 
the poverty line, with households with income below the poverty line with children, and median household income.
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the 4dsw policy to affect  these district and neighborhood background char-
acteristics. Thus, in  these models we would expect β1 to be quantitatively 
small and statistically insignificant.  Tables  B.3 and B.4 shows the results 
overall and by state, respectively. Overall the covariates look balanced when 
pooling states. The only state that has a more substantial imbalance is Colo-
rado. In that state, the percentage  free or reduced- priced lunch and district 
enrollment is significant to the 5   percent level. Recall that the matching 
models could not include test scores of ELA and math in Colorado, poten-
tially contributing to the less favorable covariate balance.

 Table  B.5 pre sents the results on our five outcomes of interest across 
all states. The only effects that approach statistical significance are on 
mathe matics achievement. Without covariates, the 4dsw decreases math 
scores by 0.046 standard deviations (p < .05).  After controlling for covari-
ates, the estimate remains relatively stable at −0.044 (p < .10). Though the 
effect on ELA scores is about half the size and statistically insignificant, 
the results are directionally consistent with the negative effects seen in the 
event study models. Further, though the effects on attendance rates are an 
insignificant 0.4 percentage points, directionally  these are consistent with 
the potentially positive effects seen in the event study models. Effects on 
full- time- equivalent teachers are again indeterminate.

Looking at difference- in- difference results across states ( Table  B.6), 
the  limited sample size precludes strong conclusions on any one variable. 
Across most states, estimates on the per for mance on ELA and math assess-
ments are directionally negative. They only approach statistical signifi-
cance in Oklahoma with an estimate of −0.049 standard deviations (p < .10). 
 These results confirm that the overall negative results are not driven by any 
one state in par tic u lar. Also, in accordance with the overall results, esti-
mates on attendance are largely null or positive. Only in New Mexico do 
they approach significance where the estimate reaches a 0.7  percentage 
point increase in attendance (p < .10) when controlling for covariates. Over-
all, however, one state is not driving the directionally positive results seen 
in the aggregate results. The results on full- time- equivalent teachers and 
student– teacher ratios are more indeterminate, with some states producing 
positive estimates and  others producing negative estimates. No estimate on 
full- time- equivalent teachers is consistently positive, and the only estimate 
on student– teacher ratios that approaches significance is in New Mexico. 
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 TABLE B.3

Covariate Balance in Difference- in- Difference Framework, All States

(1) (2) (3) (4) (5) (6) (8) (9)

Variables

Percentage 
free or 

reduced-price 
lunch

Percentage 
non-Hispanic 

white Enrollment
Percentage 

on SNAP

Percentage 
in labor 
force

Median 
household 

income

Percentage 
income  
below  

poverty

Percentage 
poverty  

with  
children

Adopt 4dsw 0.011

(0.008)

0.000

(0.003)

−3.886

(6.673)

0.164

(0.331)

−0.557

(0.357)

−632.880

(432.868)

0.294

(0.344)

1.219

(0.645)

Observations 3,011 3,013 3,014 2,996 2,996 2,996 2,996 2,996

R- squared 0.878 0.985 0.998 0.848 0.870 0.878 0.794 0.710

NOTES: * p < 0.05. Standard errors are clustered at the district level. All regressions include district and year fixed effects. Observations are district- year 

observations.
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 TABLE B.4

Covariate Balance in Difference- in- Difference Framework, by State

(1) (2) (3) (4) (5) (6) (8) (9)

Variables

Percentage 
free or 

reduced-
price lunch

Percentage 
non-Hispanic 

white Enrollment
Percentage 

on SNAP
Percentage 

in labor force

Median 
household 

income

Percentage 
income 
below  

poverty

Percentage 
poverty 

with  
children

Colorado 0.046* 0.011 −45.217* 0.800 −0.548 −1,130.009 0.667 1.455

(0.018) (0.007) (21.012) (0.851) (0.695) (1,250.378) (0.911) (1.625)

Idaho −0.029 −0.006 −7.791 0.615 −0.972 −996.937 0.244 0.284

(0.021) (0.009) (15.521) (0.805) (1.408) (1,113.754) (0.755) (1.861)

Missouri 0.003 −0.003 0.596 −0.856 −0.289 −216.713 −0.447 1.847

(0.023) (0.006) (9.599) (0.720) (0.773) (1,173.398) (0.799) (1.700)

New Mexico 0.030 0.001 −27.077 −2.511 −1.498 1,414.784 −1.472 0.330

(0.028) (0.010) (60.143) (1.337) (1.232) (2,291.278) (1.265) (3.129)

Oklahoma −0.001 0.002 16.090 0.151 0.109 −184.107 0.444 1.437

(0.011) (0.006) (8.600) (0.525) (0.523) (661.602) (0.587) (1.008)

South Dakota 0.031 −0.006 −3.301 0.686 −1.172 −1,768.570 1.679 2.070

(0.024) (0.007) (11.046) (0.893) (1.030) (1,184.193) (1.308) (2.623)

NOTES: * p < .05. Standard errors are clustered at the district level. All regressions include district and year fixed effects. Observations are district- year 

observations.
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 TABLE B.5

Effects of the Four- Day School Week on Outcomes, Difference- in- Difference, All States

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Variables Attendance rate
Full-time equivalent 

teachers Student–ratio ELA Math

4dsw 0.004 0.004 −0.103 0.065 0.377 0.497 −0.029 −0.028 −0.046* −0.044

(0.004) (0.004) (0.512) (0.426) (0.296) (0.323) (0.018) (0.018) (0.022) (0.023)

Observations 2,702 3,011 3,005 2,441 2,439

R- squared 0.281 0.996 0.476 0.773 0.769

Covariates

NOTES: * p < 0.05. Standard errors are clustered at the district level. All regressions include district and year fixed effects. Observations are district- year 

observations. Covariates include percentage  free or reduced-price lunch, percentage white, and enrollment in the district. Covariates also include percentage 

of district catchment area on SNAP, in  labor force, with incomes below the poverty line, with  house holds with income below the poverty line with  children, and 

median  house hold income. Missing covariates imputed with multiple imputation.
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 TABLE B.6

Effects of the Four- Day School Week on Outcomes, Difference- in- Difference, by State

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Variables Attendance rate

Full-time  
equivalent  
teachers Student–ratio ELA Math N

Colorado 0.005 −0.002 −2.479* −1.425 −0.388 0.002 — — — — 400–402
(0.014) (0.009) (1.072) (0.904) (0.448) (0.249) — — — — 

Idaho 0.008 0.009 0.450 0.742 0.086 0.147 −0.027 −0.044 −0.017 −0.035 343–422
(0.022) (0.022) (1.349) (1.122) (0.336) (0.343) (0.035) (0.030) (0.048) (0.043)

Missouri 0.006 0.006 −0.421 −0.165 0.314 −0.227 −0.014 −0.019 −0.024 −0.024 394–400
(0.007) (0.007) (0.802) (0.833) (0.369) (0.468) (0.041) (0.036) (0.040) (0.037)

New Mexico 0.006 0.007 4.502 4.714 −0.535* −0.509 −0.079 −0.084 −0.240 −0.238 177–200
(0.004) (0.004) (5.634) (3.843) (0.239) (0.251) (0.111) (0.125) (0.220) (0.197)

Oklahoma −0.000 −0.000 0.686 0.299 0.710 −0.295 −0.018 −0.021 −0.049 −0.049 1262–1280
(0.001) (0.001) (0.541) (0.449) (0.678) (0.421) (0.025) (0.025) (0.029) (0.030)

South Dakota — — 0.246 0.393 0.102 0.182 0.006 −0.005 −0.022 −0.031 263–309
— — (0.731) (0.893) (0.323) (0.307) (0.050) (0.050) (0.054) (0.053)

Covariates

NOTES: * p < 0.05. Standard errors are clustered at the district level. All regressions include district and year fixed effects. Observations are district- year 

observations. Covariates include percentage  free or reduced-price lunch, percentage white, and enrollment in the district. Covariates also include percentage 

of district catchment area on SNAP, in  labor force, with incomes below the poverty line, with  house holds with income below the poverty line with  children, and 

median  house hold income. Missing covariates imputed with multiple stochastic imputation.
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When controlling for covariates,  there the 4dsw decreases the student– 
teacher ratio by about 0.510 students (p < .10).

Consistency of Oklahoma Results with Prior Research

A recent analy sis of the 4dsw in Oklahoma by Morton (2021) shows quali-
tatively dif fer ent results from  those seen in this study. Morton analyzed dis-
tricts that  adopted the 4dsw between 2008–2009 and 2015–2016 and esti-
mated the effect on ELA and math scores. Her analy sis found null results. 
This is in contrast to our overall negative effects on student achievement, 
which we also observe in our Oklahoma- specific results. Figures B.4 and B.5 
show a negative trend in achievement on ELA and math in Oklahoma that 
becomes substantial in  later years but largely remain insignificant  because 
of limits on statistical power. Similarly, difference- in- difference estimates 
in  Table B.6 show directionally negative effects in ELA and math, with a 
marginally significant −0.049 standard deviation decrease in math scores.

Both studies use similar modeling strategies, leaving the difference in time 
periods analyzed as a pos si ble source for the discrepancy in results. In order to 
interrogate  whether this is the case, we re- create Morton’s results to the extent 
pos si ble. We do this by truncating our sample at the 2015–2016 school year 
and analyzing results on districts that  adopted the 4dsw between 2010–2011 
and 2015–2016. We then employ the event study models on two samples. The 
first sample contains all comparison districts  after eliminating suburban and 
city districts. This is akin to Morton’s preferred sample. The second sample is 
applying our matching strategy to this pool of potential comparison districts 
to ensure that our matching method does not yield dif fer ent results. If results 
on both samples yield null estimates, then the differences in time periods ana-
lyzed likely account for the differences in results seen between the two studies.

Figure B.8 pre sents the results of the event study model on both samples 
in ELA. All estimates in both the pre-  and post- periods are quantitatively 
small and insignificant, implying that  there is no effect on achievement 
when using Morton’s preferred sample or applying our matching algorithm 
to her preferred sample. Figure B.9 pre sents the results of the event study 
model on both samples in math. With the exception of the estimate in year 
five, we see the same pattern for math outcomes. Thus, overall, we are able 
to largely re- create Morton’s null results with the portion of Oklahoma 4dsw 
districts that overlap in both studies.
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 These results indicate that including  later years, not yet available at 
the time of Morton’s publication, may change the inferences made in her 
 analyses. Further, a substantial number of districts have  adopted the 4dsw 
in Oklahoma in the past few years. Our data indicate that between the 
 2010–2011 and 2015–2016 school years, 37 districts  adopted the 4dsw policy. 

FIGURE B.8

Effects of the Four- Day School Week on En glish Language Arts 
Achievement, Oklahoma, 2010–2011 Through 2015–2016
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FIGURE B.9

Effects of the Four- Day School Week on Math Achievement, 
Oklahoma, 2010–2011 Through 2015–2016
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This comports with Morton’s study that analyzed the effect among 49 4dsw 
districts. Our data indicate that another 48 districts  adopted the 4dsw 
between the 2016–2017 and 2017–2018 school years. Thus, including two 
additional years would double the number of 4dsw districts in her analyses.

Consistency of Results with Callaway and Sant’Anna Estimands

As stated in Appendix A, recent scholarship has indicated that traditional 
difference- in- difference and event study estimates may be biased in situations 
where a policy is  adopted in dif fer ent geographic locations at dif fer ent times. 
 Here we investigate the robustness of our results to two estimands in Calla-
way and Sant’Anna (in press). Callaway and Sant’Anna note that both should 
recover unbiased estimates, though with slightly dif fer ent assumptions.

 Table B.7 shows how the pooled estimates from  these estimators com-
pare with our traditional difference- in- difference estimates. Pooled esti-
mates  were calculated by taking average cohort- specific effects and averag-
ing them across cohorts. The results show that for attendance, ELA, and 

 TABLE B.7

Robustness of Difference- in- Difference Estimates, All States

(1) (4) (6) (8) (10)

  Attendance

Full-time 
equivalent 
teachers

Student–
teacher 

ratio ELA Math

Original estimates 0.004 0.065 0.497 −0.028 −0.044

(0.004) (0.426) (0.323) (0.018) (0.023)

Outcome regression 0.0107 −0.8118 0.292 −0.0867* −0.0993*

(0.0112) (1.3725) (0.450) (0.0234) (0.0276)

Inverse probability 0.0085 −0.5575 0.2074 −0.0565* −0.0517

of treatment (0.0112) (1.515) (0.4748) (0.0233) (0.0293)

Observations 2,702 3,011 3,005 2,441 2,439

Covariates

NOTES: * p < 0.05. Standard errors are clustered at the district level. All regressions include district 

and year fixed effects. Observations are district- year observations. Covariates include percentage 

 free or reduced-price lunch, percentage white, and enrollment in the district. Covariates also include 

percentage of district catchment area on SNAP, in  labor force, with incomes below the poverty line, 

with  house holds with income below the poverty line with  children, and median  house hold income. 

Missing covariates imputed by yearly mean.
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math, estimates from robustness checks are of the same sign and larger in 
magnitude. In some models, the robustness checks show significant effects 
where the original estimates did not. In all cases, the standard errors of 
the alternative estimates are larger.  These results indicate that original 
difference- in- difference results may be biased  toward zero and larger and 
more significant negative effects are pos si ble.

Results are less robust for the full- time- equivalent teacher and student– 
teacher ratio outcomes. Full- time- equivalent teacher estimates in the 
robustness regression are larger and of the opposite sign compared with the 
original estimates. Student– teacher ratio estimates are about half the size in 
the robustness checks, though of the same sign. In all cases, no estimate is 
significant.  These results indicate that our original estimates for  these out-
comes have potentially more bias, though we refrained from making infer-
ences on our original estimates.

Figure B.10 shows the robustness of the event study estimates to the Cal-
laway and Sant’Anna (in press) estimators. In  these plots, each color repre-
sents the results from the original model, the outcome regression robust-
ness model, or the inverse probability weighted robustness model. Filled 
dots indicate that the estimate is statistically significant, and unfilled dots 
indicate estimates are not statistically significant.

Results show that all estimates on attendance are robust except for the 
estimate eight years  after adoption of the 4dsw policy. Robustness estimates 
are  either smaller or even negative in that case. As most of the estimates in 
the original event study  were not significant, we did not find evidence that 
the policy influenced attendance.

Results on achievement in math and ELA are also of approximately the 
same magnitude in robustness models. In some cases, robustness estimates 
are larger and in other cases they are slightly smaller. However, the signifi-
cance of the estimates from the original event study models is not consis-
tently re- created in the robustness models  because the robustness models 
produce larger standard errors. In total, the preponderance of evidence 
indicates that results are negative with a downward trend over time (i.e., the 
magnitude of the negative effects gets larger over time in absolute value), 
though statistical significance varies by model.

Results on student– teacher ratios are more robust in that all models 
show a small, positive, but insignificant increase in the ratio in all years 



FIGURE B.10

Robustness of Event Study Estimates, All States
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except the last year. In addition, the robustness models provide cleaner 
pre- trends than the original event study model. However,  because of the 
statistical insignificance of all estimates, we do not make inferences on this 
outcome.

FIGURE B.10—Continued
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