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ABSTRACT In the fall of 2020, school dis tricts across the coun try reopened under a 
vari ety of instruc tional modes. Some dis tricts returned to in-per son instruc tion and 
some oper ated remotely. Others reopened under hybrid mod els, wherein stu dents alter-
nated times, days, or weeks of in-per son instruc tion. To cap ture this var i a tion, we 
devel oped the Elementary School Operating Status (ESOS) data base. ESOS pro vi des 
data on ele men tary school dis tricts’ pri mary oper at ing sta tus in the first grad ing period 
of the 2020–2021 school year, cov er ing 24 mil lion stu dents in more than 9,000 school 
dis tricts in all  states. In this research note, we intro duce these data and offer two ana-
lyt i cal exam ples. We show that school dis tricts with greater rep re sen ta tion of Black 
and His panic stu dents were less likely to offer in-per son instruc tion than were dis tricts 
with greater rep re sen ta tion of White stu dents. These racial disparities remained after 
account ing for geo graphic locale and COVID-19 prev a lence. We also show that the 
num ber of in-per son ele men tary school instruc tion days was asso ci ated with moth ers’ 
labor force par tic i pa tion rel a tive to fathers and to women with out chil dren—that is, 
the fewer days of instruc tion, the less likely that moth ers were employed. ESOS is a 
crit i cal data source for eval u at ing the mid- and long-term impli ca tions for stu dents who 
expe ri enced reduced in-per son learn ing and for moth ers who exited employ ment in the 
absence of in-per son instruc tion and care.

KEYWORDS Education • Employment • COVID-19 • Race and eth nic ity • Gender

Background

During the COVID-19 pan demic, schools have expe ri enced unprec e dented clo-
sures across all  states. Many moved their oper a tions online for extended peri ods 
(McElrath 2020), and some school dis tricts did not reopen for in-per son instruc-
tion for more than a year (Thompson 2021). Most states required school dis tricts 
to develop con ti nu ity of learn ing plans in the sum mer of 2020. Yet school dis tricts 
across the United States devel oped very dif fer ent oper at ing plans, resulting in a 
patch work of kin der gar ten to 12th grade pro gram ming at the start of the 2020–2021 
school year. Many school dis tricts reopened in remote sta tus, while oth ers reopened 
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in per son. Another group of school dis tricts reopened in hybrid sta tus, offer ing 
lim ited atten dance to cohorts that alter nated times, days, or weeks of in-per son 
instruc tion. These approaches were a response to a rap idly chang ing land scape 
of infec tion, fed eral guid ance, state and local man dates, teacher union nego ti a-
tions, and paren tal sur veys (Centers for Disease Control and Prevention 2021). To 
under stand the resulting var i a tion in school reopening, we col lected com pre hen sive 
data on school dis tricts’ reopening sta tus, focus ing on ele men tary school stu dents 
because, in many dis tricts, these plans dif fered from options offered to older stu-
dents. Elementary stu dents are of key con cern because young stu dents are the most 
likely to require close super vi sion and assis tance to com plete remote edu ca tion 
(Dorn et al. 2020).

We devel oped the Elementary School Operating Status (ESOS) data base, which 
pro vi des data on school dis tricts’ pri mary oper at ing sta tus in the first grad ing period 
of the 2020–2021 school year. These data are pub licly avail  able for 9,195 ele men tary 
school dis tricts, representing all  50 states, the District of Colum bia, and Puerto Rico 
(down load avail  able here: https:  /  /osf  .io  /zeqrj  /). We intro duce this data source, show 
the exten sive var i a tion in school oper at ing sta tus at the state and school dis trict lev els, 
and illus trate some of the ana lyt i cal capabilities of these data. We pro vide evi dence 
that school dis tricts with greater rep re sen ta tion of Black and His panic stu dents were 
less likely to offer in-per son instruc tion com pared with dis tricts with a greater rep-
re sen ta tion of White stu dents. We also show that hav ing fewer in-per son ele men tary 
school instruc tion days was neg a tively asso ci ated with moth ers’ employ ment rel a tive 
to fathers and women with out chil dren.

Education: Federal, State, and Local Oversight

U.S. pub lic schools operate within a com plex gov ern men tal leg is la tive struc ture that 
leads to het ero ge ne ity across states and local school dis tricts. To access funding, the 
fed eral gov ern ment man dates min i mum school day lengths and bench marks school 
per for mance (Lynch 2016). However, fed eral funding accounts for only 8 cents of 
each dol lar spent on edu ca tion, with states and local com mu ni ties pro vid ing 83 cents 
for every dol lar spent and 9 cents com ing from pri vate sources (U.S. Department 
of Education 2005). These stake hold ers cre ate a com plex pub lic school sys tem that 
yields dis pa rate funding and edu ca tional out comes across dis tricts (Mor gan and 
Amerikaner 2018).

Because deci sion-mak ing largely resides at the state or local level, school reopen-
ing was deter mined by state and local gov ern ments as one com po nent of broader 
COVID-19 response plans. At the start of the 2020–2021 school year, California’s 
state gov ern ment man dated remote learn ing in counties where cases of COVID-19 
remained ele vated, and the Oregon gov er nor’s direc tives on school oper a tions were 
so strict that most schools could not reopen (Cowan 2020; Oregon Health Authority 
2020). Many states, such as Illi nois and Pennsylvania, allowed for more local dis-
cre tion in schools’ reopening plans, resulting in greater intra state var i a tion in school 
oper a tions (Goldstein 2020). On the other hand, the gov er nors of Arkansas and 
Florida man dated school reopening, resulting in mostly in-per son oper a tions at the 
start of the school year (Demillo 2020; Fraser et al. 2020).
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The Elementary School Operating Status Database

In the absence of fed eral gov ern ment plans to col lect detailed data on school reopening 
at the school dis trict level, we cre ated the ESOS data base. ESOS is the most com-
pre hen sive data base on school dis trict oper at ing sta tus for ele men tary-age stu dents. 
While existing data bases on school reopening in fall 2020 pro vided data for a lim ited 
set or the larg est school dis tricts,1 we cover the major ity of school dis tricts: 9,195 of 
the approx i ma tely 13,000 school dis tricts serv ing all  age-groups and pop u la tion sizes. 
We col lect data for dis tricts that serve ele men tary schools with a min i mum of 500 stu-
dents, which yields cov er age for 72% of all  pub lic school dis tricts offer ing ele men tary 
instruc tion and 98% of all  ele men tary school stu dents across all  50 states, the District 
of Colum bia, and Puerto Rico. Although 28% of dis tricts are not in the ESOS sam ple, 
this con sti tutes only 2% of ele men tary school stu dents because dis tricts omit ted from 
ESOS are over whelm ingly rural and with small pop u la tions. However, ESOS yields 
robust cov er age of rural areas. The major ity of ESOS dis tricts are rural, as there are 
many more rural dis tricts serv ing smaller pop u la tions of stu dents than urban dis tricts 
serv ing large pop u la tions. We report dif fer ences between dis tricts included in ESOS 
and those excluded from the sam ple in Table A1 of the online appen dix.

ESOS data are col lected from ele men tary and uni fied school dis tricts, focus ing 
on plans for stu dents in kin der gar ten to grade 6 and cov er ing approx i ma tely 24 mil-
lion stu dents. ESOS pro vi des a vari ety of infor ma tion: (1) oper at ing sta tus (in per son, 
hybrid, remote); (2) type of hybrid pro gram (part-day, part-week, alter nat ing weeks); 
(3) school dis trict pop u la tion size; (4) esti mated num ber and share of chil dren liv ing 
in pov erty in the school dis trict; (5) num ber of stu dents by grade; (6) racial and eth nic 
com po si tion of the school dis trict; and (7) urban-cen tric locale infor ma tion.2 Addi-
tional data sets may be linked to ESOS at the state level using state names or codes 
(e.g., FIPS codes) or National Center for Education Statistics dis trict iden ti fi ers at the 
school dis trict level.

To col lect data on the 9,195 dis tricts included in ESOS, we conducted an inten sive 
data col lec tion of mate ri als avail  able in the pub lic domain. School dis tricts must make 
school reopening plans broadly avail  able to the pub lic so par ents and local com mu ni ties 
can adjust their plans to schools’ oper at ing sta tus. We located the req ui site infor ma tion 
pri mar ily on school dis trict websites. Many schools also main tain active social media 
accounts, through which they pro vide oper a tional sta tus updates. We also used sup ple-
men tal sources of infor ma tion (e.g., local newspapers) when the reopening plan was 
ambig u ous or when state gov ern ments or edu ca tion boards pro vided the infor ma tion.

1 For exam ple, Education Week tracked 900 out of approx i ma tely 13,000 pub lic school dis tricts, Burbio 
actively mon i tored 1,200 dis tricts (includ ing the larg est 200), and MCH Strategic Data had an 18% 
response rate to its school oper at ing sur vey. More recent expan sive and laud able efforts used cell phone 
data to infer school oper at ing sta tus (e.g., U.S. School Closure & Distance Learning Database), but these 
col lec tions do not offer the gran u lar ity needed to deter mine which hybrid plans have been implemented 
and lack pre ci sion in deter min ing the share of stu dents allowed to attend under var i ous learn ing plans.
2 School dis trict geo graphic locale infor ma tion was obtained from the National Center for Education Sta-
tistics, Elementary/Secondary Information System. In the ana ly ses presented here, urban dis tricts included 
city large, city mid size, and city small; sub ur ban dis tricts included sub ur ban large, sub ur ban mid size, and 
sub ur ban small; and rural dis tricts included town fringe, town dis tant, town remote, rural fringe, rural dis-
tant, and rural remote.
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All sources have an asso ci ated date, which is crit i cal to cap ture the same period 
across school dis tricts: oper at ing sta tus as of Sep tem ber 20–30, 2020. We selected 
this date range because it is the point in the term that cov ers the major ity of the first 
grad ing period across most school dis tricts nation wide. If school dis tricts changed 
sta tus dur ing this period, dis tricts that began the school year in August were eval u-
ated as of Sep tem ber 20, whereas dis tricts that began in Sep tem ber were eval u ated 
as of Sep tem ber 30. We devel oped sam pling, data col lec tion, and qual ity assur ance 
pro to cols, includ ing (1) all  large school dis tricts were ver i fied by at least two team 
mem bers, includ ing a lead researcher; and (2) an addi tional 10% of the school dis-
tricts were selected for reverification by a lead researcher to ensure con sis tent cod ing 
(for more details, see ESOS tech ni cal doc u men ta tion at https:  /  /osf  .io  /zeqrj  /files  /).

School dis tricts were assigned a pri mary oper at ing sta tus on the basis of the imple-
mented plan for a major ity of ele men tary school grades within the dis trict. We coded 
schools as oper at ing in per son if they offered at least four days of in-per son instruc tion 
per week. Schools were clas si fied as remote if no days of in-per son instruc tion were 
offered for a major ity of the stu dent pop u la tion. Schools oper at ing hybrid plans offered 
part-day (fewer than four hours per day), part-week (1–3 days a week), or rotat ing-week 
sched ules (in which cohorts attend dif fer ent weeks). Although schools may operate mul-
ti ple pro grams, we clas si fied the dis trict by the most gen er ous in-per son option offered 
to a major ity of stu dents. Among schools not already oper at ing pri mar ily in remote 
sta tus, all  school dis tricts offered a remote option, either broadly avail  able to all  who 
requested it or by med i cal waiver. However, these school dis tricts were clas si fied as 
remote only if the major ity of the grades oper ated exclu sively through remote learn ing. 
Data were col lected at the school dis trict level. For ana lyt i cal pur poses, we also cre ated 
a weighted aggre ga tion (by stu dent pop u la tion size) of school dis trict oper at ing sta tus 
at the state level (e.g., per cent age of dis tricts in a state oper at ing in in-per son, remote, 
or hybrid sta tus). The weights ensure that school dis tricts have rep re sen ta tion pro por-
tional to their stu dent pop u la tion (see ESOS tech ni cal doc u men ta tion). In addi tion, we 
included a cat e gor i cal clas si fi ca tion of states as pri mar ily remote, pri mar ily hybrid, or 
pri mar ily in per son based on the most com mon oper at ing sta tus for stu dents in the state.

The aim of this col lec tion is to cap ture the learn ing options offered to par ents by 
each school dis trict. This does not cap ture the extent to which par ents opted out of in-
per son or hybrid options. Learning options offered by school dis tricts are in the pub-
lic domain and avail  able for all  states, whereas par ents’ choices are not con sis tently 
avail  able for most school dis tricts. To cap ture changes in learn ing options offered by 
the school dis tricts dur ing the 2020–2021 school year, ESOS will offer a sec ond wave 
of data with a ref er ence period of April 2021, and future ana ly ses will exam ine how 
school dis tricts changed oper at ing plans by the end of the school year.

Sep tem ber 2020: School Operating Status

Figure 1 pres ents an over view of pri mary oper at ing sta tus across states. Our data reveal 
that ele men tary schools in the West (e.g., California and New Mexico) and along the 
cen tral east ern sea board (e.g., Maryland and New Jersey) were  pre dom i nantly remote. 
By con trast, six east ern sea board states oper ated hybrid mod els (e.g., New York and 
Connecticut). Primarily in-per son instruc tion took place in 27 states con cen trated 
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in the South and mid dle of the coun try. Figure 2 pres ents oper at ing sta tus at the 
school dis trict level. Many states were homo ge neous in oper a tions (e.g., California, 
Maryland, and Oregon), whereas other states had sig nifi  cant  var i a tion at the school 
dis trict level (e.g., New York, Pennsylvania, and Virginia).

Table 1 pro vi des select dis trict char ac ter is tics by reopening sta tus. A major ity of 
all  dis tricts oper ated in per son (56%), a quar ter oper ated remotely, and a fifth were 

Fig. 1 Elementary school operating status in September 2020, by state. Source: Elementary School Oper-
ating Status database, Wave 1.

Fig. 2 Elementary school operating status in September 2020, by school district. Data were unavailable for 
districts with student populations of less than 500. Source: Elementary School Operating Status database, 
Wave 1.
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hybrid. Rural dis tricts were more than twice as likely as urban and sub ur ban dis tricts 
to have in-per son instruc tion, and were the least likely to offer remote instruc tion. 
The ele men tary stu dent pop u la tion in in-per son dis tricts was, on aver age, about one 
third the size of that in remote dis tricts. Therefore, despite the fact that the major ity 
of dis tricts adopted in-per son instruc tion, these schools served only 38% of ele men-
tary school stu dents, while 45% of ele men tary stu dents attended schools that oper-
ated remotely and 17% attended schools with hybrid sched ules. Upon exam i na tion 
of dif fer ences in the extent of COVID-19 trans mis sion, we found that the prev a lence 
of cases was about 15% higher in remote dis tricts than in hybrid dis tricts, and 8% 
higher than in in-per son ones. Remote or hybrid school ing pol i cies may have been 
implemented in response to high local rates of COVID-19 in some dis tricts.

School Operating Status and Racial Disparities

Table 1 also pres ents schools’ racial and eth nic com po si tion by oper at ing sta tus; these 
data are visu al ized in Figure 3. Following the defi  ni tion of “His panic-serv ing insti tu-
tion” by the U.S. Department of Education, we clas si fied school dis tricts as hav ing a 
large His panic stu dent pop u la tion if at least 25% of stu dents were His panic. We clas-
si fied dis tricts as hav ing a large Black stu dent pop u la tion if at least 25% of stu dents 
were Black, and as hav ing an over rep re sen ta tion of White stu dents if at least 75% of 
stu dents were White.

Districts that had a greater rep re sen ta tion of His panic and Black stu dents were 
more likely to be oper at ing remotely. Half of the school dis tricts with a large share of 
His panic stu dents were remote, as were 38% of school dis tricts with a large share of 
Black stu dents, com pared with only 11% of dis tricts in which White stu dents were 

Table 1 School dis trict char ac ter is tics by reopening sta tus

Characteristic In Person Hybrid Remote

Share of all  Districts (%) 55.7 19.7 24.6
Share of all  Students (%) 38.2 17.1 44.8
Average Elementary Student Population 1,818 2,310 4,849
Setting (%)
 Urban 30.9 15.1 54.2
 Suburban 32.9 31.0 36.2
 Rural 69.6 14.9 15.5
Share of Children Living in Poverty (%) 16.1 13.3 18.2
Average Cumulative COVID-19 Cases per 

100,000 Residents as of Sep tem ber 30, 2020 1,869 1,747 2,022
District Racial Composition (%)
 ≥25% Black stu dents 41.5 20.2 38.4
 ≥25% His panic stu dents 37.5 12.4 50.1
 ≥75% White stu dents 68.2 21.1 10.7

Notes: Rates of COVID-19 were derived from the Johns Hopkins University Novel Coronavirus Visual 
Dashboard (Dong et al. 2020) county-level reports. All counties overlapping dis trict bound aries were 
included in dis trict-level rates of COVID-19. District locale was defined according to National Center for 
Education Statistics clas si fi ca tions. Percentages may not sum to 100.0 because of rounding.
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Fig. 3 Share of school districts operating in in-person, hybrid, or remote status in September 2020, by 
race and ethnicity of student population. Source: Elementary School Operating Status database, Wave 1.
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Fig. 4 Share of school districts operating in in-person, hybrid, or remote status in September 2020, by race 
and ethnicity of student population, across urban, suburban, and rural locales. Source: Elementary School 
Operating Status database, Wave 1.

D
ow

nloaded from
 http://read.dukeupress.edu/dem

ography/article-pdf/59/1/1/1479253/1landivar.pdf by guest on 12 Septem
ber 2022



8 L. C. Landivar et al.

over rep re sented. Only 38% and 42% of school dis tricts serv ing larger per cent ages of 
His panic and Black stu dents, respec tively, were oper at ing in per son, com pared with 
68% of dis tricts with pre dom i nantly White stu dent pop u la tions. Figure 4 illus trates 
that these dif fer ences remain across urban, sub ur ban, and rural areas. Figure A1 in 
the online appen dix shows con sis tency in these pat terns by local COVID-19 rates. 
Across locale and COVID-19 con di tions, Black- and His panic-serv ing dis tricts were 
more than twice as likely as pre dom i nantly White school dis tricts to be remote.

School Operating Status and Mothers’ Employment

Mothers’ labor force par tic i pa tion in the United States declined sig nifi  cantly dur-
ing the pan demic and has recov ered more slowly than fathers’ employ ment (Bauer 
2021; Landivar et al. 2020). Using the Current Population Survey (CPS) (Flood et al. 
2020), we assessed how school oper at ing sta tus was asso ci ated with moth ers’ labor 
force par tic i pa tion across all U.S. states. Because the CPS lacks ade quate sam ple 
size to ana lyze data at the school dis trict level, we applied state-level aggre gates. We 
mea sured school oper at ing sta tus as the weighted aver age num ber of days school 
dis tricts offer in-per son learn ing. We used CPS data for Sep tem ber–Novem ber (for 
2019 and 2020) to cre ate an ade quate sam ple for state-to-state com par i sons. We com-
pared prepandemic employ ment lev els in 2019 to employ ment dur ing the first grad-
ing period of the 2020–2021 school year, cor re spond ing to the time frame in ESOS.

We employed two coun ter fac tual com par i son groups to iso late, as much as pos si-
ble, the asso ci a tion of school oper at ing sta tus with moth ers’ labor force par tic i pa tion. 
First, we com pared moth ers and fathers aged 18–55 with a youn gest child aged 5–12. 
Labor force attach ment for fathers and moth ers may be sim i larly affected by sev eral 
unob served state-level char ac ter is tics, but because moth ers per form the major ity of 
care giv ing (Petts et al. 2020), the impact of a reduc tion of in-per son school ing should 
be greater for moth ers. Whereas the com par i son of fathers and moth ers is designed 
to iso late gen dered care giv ing allo ca tions, we focused on the asso ci a tion with moth-
er hood by using an addi tional coun ter fac tual group to com pare moth ers aged 18–55 
with a youn gest child aged 5–12 with women aged 18–55 with out chil dren. By exam-
in ing whether in-per son school ing has a stron ger asso ci a tion with moth ers’ labor force 
attach ment than with that of women with out chil dren, we accounted for unob served 
fac tors related to women’s employ ment more gen er ally. We used two inde pen dent 
lin ear prob a bil ity mod els. Each model includes state-level fixed effects, indi vid ual-
level con trols, and the aver age daily rate of COVID-19 infec tions at the state level for 
each month of the ana lytic sam ple. We derived dif fer ences in labor force attach ment 
between moth ers and fathers and between moth ers and women with out chil dren by 
employing inter ac tion terms between moth er hood sta tus and the weighted per cent age 
of in-per son school days offered by a state.

Figure 5 shows that greater avail abil ity of in-per son school ing was asso ci ated with 
a reduc tion in the gen der gap in par ents’ labor force par tic i pa tion. This was driven 
via the asso ci a tion of in-per son school ing and moth ers’, but not fathers’, employ-
ment. An increase of one day of in-per son school ing per week was asso ci ated with 
nearly a one-per cent age-point increase in moth ers’ labor force par tic i pa tion rel a tive 
to fathers (p < .05). Figure 6, which com pares moth ers and women with out chil dren, 
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Fig. 5 Gender gap in parents’ probability of labor force participation by average share of time in in-person 
schooling. Linear probability models used fixed effects for state and year to account for unobserved state 
characteristics and overall labor force shifts between 2019 and 2020. Results were derived from an inter-
action between state-level percentage of in-person school days and gender. Controls include race, ethnicity, 
age, marital status, education, and state-level average daily cases of COVID-19 per 100,000 residents. 
Sample was restricted to parents with a youngest child aged 5–12 surveyed during fall 2019 and 2020. 
n = 50,864. Coefficients are given with 95% confidence intervals.
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Fig. 6 Motherhood gap in women’s probability of labor force participation by average share of time in 
in-person schooling. Linear probability models used fixed effects for state and year to account for unob-
served state characteristics and overall labor force shifts between 2019 and 2020. Results were derived 
from an interaction between state-level percentage of in-person school days and motherhood status. Con-
trols include race, ethnicity, age, marital status, education, and state-level average daily cases of COVID-
19 per 100,000 residents. Sample was restricted to mothers with at least one child aged 5–12 and women 
without children surveyed during fall 2019 and 2020. n = 108,540. Coefficients are given with 95% con-
fidence intervals.
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dem on strates a sim i lar rela tion ship: in-per son school ing had a stron ger rela tion ship 
to moth ers’ labor force attach ment. The effect size is about half of what was observed 
in com par ing moth ers and fathers, but remains sig nifi  cant (p < .05). Our results indi-
cate that moth ers’ labor force attach ment was stron ger where in-per son school ing was 
more prev a lent.

Conclusion

Elementary school oper at ing sta tus var ied across states and dis tricts in the fall of 
2020. Fifty-six per cent of school dis tricts oper ated in per son, 25% oper ated remotely, 
and 20% were hybrid. Even though most dis tricts adopted in-per son instruc tion, these 
schools served only 38% of ele men tary school stu dents, while remote schools served 
45%. Remote learn ing was the modal instruc tional form for schools with a larger 
share of His panic stu dents, whereas in-per son learn ing was most com mon for school 
dis tricts where White stu dents were over rep re sented. School dis tricts with a larger 
share of Black stu dents were more evenly split between in-per son and remote learn-
ing. These racial disparities persisted across geo graphic loca tion (urban, sub ur ban, 
rural) and COVID-19 prev a lence. Importantly, these disparities rep re sent inequities 
in the options offered by school dis tricts, rather than dif fer ences in paren tal uptake.

We show that reduced in-per son learn ing was neg a tively asso ci ated with moth-
ers’ employ ment dur ing the pan demic, while in-per son edu ca tion was pos i tively 
asso ci ated with such employ ment. For each addi tional day of in-per son school ing, 
we cal cu lated between a half- and a one-per cent age-point narrowing of the gap in 
moth ers’ labor force par tic i pa tion rel a tive to women with out chil dren and to fathers, 
respec tively. These asso ci a tions remained sig nifi  cant when con trol ling for state-level 
COVID-19 infec tion rates. ESOS data pro vide state and fed eral gov ern ments, policy-
makers, and advo cacy groups with robust evi dence to aid deci sion-mak ing on school 
oper a tions going for ward. These data are also crit i cal to sup port plans to address 
long-term impli ca tions for stu dents who have expe ri enced less in-per son learn ing, 
as well as reen try sup port for moth ers who have scaled back on employ ment in the 
absence of in-per son instruc tion and care. ■
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