
A M E R I C A N  E N T E R P R I S E  I N S T I T U T E

Nat Malkus and Cody L. Christensen
N OV EMBER 2022

Public School  
Instructional Offerings 
and Enrollment Changes
EVIDENCE FROM  T WO  YEA RS A F T ER  
THE PANDEMIC



1

Executive Summary

We examine how COVID-related reopening  
policies during the 2020–21 and 2021–22 

school years affected enrollment in public school  
districts. We use difference-in-differences and event 
study designs to estimate plausibly causal effects of  
different reopening policies on public school 
enrollment. 

Consistent with prior research, we find that pub-
lic school districts with the most amount of remote 
instruction during the 2020–21 school year saw the 
largest enrollment declines in the years following the 
pandemic, whereas districts with the most amount 
of in-person instruction saw the smallest enrollment 

declines. The addition of enrollment data for 2021–
22, the second full pandemic school year, allows us 
to show that districts offering the most in-person 
instruction in the prior year regained much of their 
enrollment losses, while districts that offered the 
most remote instruction saw enrollment decline fur-
ther. Lastly, enrollment changes are evident across 
all grade spans but are larger in the youngest grades. 
Results are robust across a variety of different model 
specifications. 

Our findings suggest that reopening policies played 
a large role in which districts lost and regained enroll-
ment in the years following the pandemic. 



2

Public School Instructional 
Offerings and Enrollment 
Changes

EVIDENCE FROM TWO YEARS AFTER THE PANDEMIC

Nat Malkus and Cody L. Christensen

The COVID-19 pandemic initiated a dramatic 
decline in public school enrollment.1 During the 

2019–20 school year, almost all public school buildings 
closed in March or April 2020.2 The following school 
year, in fall 2020, many families withdrew their chil-
dren from traditional public schools and searched for 
alternative schooling options.3 

At the start of the 2020–21 school year, there was 
large heterogeneity in how districts reopened.4 Some 
districts opened by offering all students full-time 
in-person instruction, others offered in-person 
instruction for some grades or part of the school week, 
and others kept buildings closed and offered only 
remote instruction. Full or partial remote instruc-
tional offerings mean that parents—especially those 
with younger children—supervised behind computer 
screens from home.

This report studies how pandemic-related reopen-
ing policies and districts’ instructional offerings (also 
referred to as instructional modalities) affected pub-
lic school enrollment in the two school years follow-
ing the first pandemic school closures, 2020–21 and 
2021–22. Understanding the relationship between 
reopening policies and enrollment changes can help 
policymakers prepare for future challenges that could 
arise in schools. For example, large enrollment shifts 
in the wake of the pandemic could lead to future dis-
ruptions in school finance, teacher labor markets, and 
student preparation.

We examine three research questions. First, how 
did COVID-related instructional offerings affect 
enrollment in public school districts? Second, were 
there heterogeneous effects of instructional offerings 
across grade levels? Third, were there heterogeneous 
effects of instructional offerings across the two pan-
demic school years, 2020–21 and 2021–22?

We use descriptive and quasi-experimental meth-
ods to answer these questions. These strategies allow 
us to explore the impact of heterogeneous district 
reopening plans on enrollment while accounting for 
differing pre-pandemic enrollment trends and observ-
able district characteristics. Under certain assump-
tions, which we discuss below, this quasi-experimental 
design can produce causal estimates of district  
reopening plans on public school enrollment.

From a descriptive standpoint, we find that pub-
lic school districts that offered the most remote 
instruction in the 2020–21 school year saw the largest 
declines in public school enrollment at the beginning 
of that year and continued to lose enrollment during 
2021–22. This is consistent with prior studies.5 On the 
other hand, we find that public school districts that 
offered the most in-person instruction during the 
2020–21 school year had smaller enrollment losses 
that first pandemic year and recovered most of those 
enrollment losses in the 2021–22 school year.

Using quasi-experimental methods, we find that 
enrollment in public school districts offering the 
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most amount of remote instruction dropped by an 
average of 1.4 percent across both pandemic school 
years, relative to districts offering the most amount 
of in-person instruction. We also find that enrollment 
declines during the 2020–21 and 2021–22 school years 
were driven primarily by students in younger grades.

Pandemic School Closures and District 
Instructional Offerings

During the pandemic, household surveys indicate that 
many parents began homeschooling their children or 
enrolled their children in private schools.6 According 
to media accounts, many high-income families began 
exploring less-traditional schooling options, such as 
attending microschools, using learning pods, or hir-
ing individual teachers to instruct their children.7 The 
end result is that enrollment in public school districts 
declined significantly.8

At the onset of the pandemic in spring 2020, almost 
all public school districts closed during March and 
April.9 Districts rapidly created remote instruction 
plans in an attempt to maintain learning.10 These  
plans included delivering physical worksheets 
and packets to students’ homes, using asynchro-
nous platforms, and adopting synchronous learning  
software—such as Google Hangout, Microsoft Teams, 
and Zoom.11 Many districts shortened the 2019–20 
school year, while others relaxed grading and partici-
pation requirements during school closures.12

At the beginning of the 2020–21 school year, the 
first full pandemic school year, public school district 
reopening plans varied considerably.13 Despite this 
variation, researchers have typically grouped districts 
into three broad categories: remote only, hybrid, and 
in person.14 These categories reflect districts’ reopen-
ing plans at a single point in time—usually the first 
week of the 2020–21 school year. Researchers have 
then tested how these reopening categories are asso-
ciated with enrollment declines.

Two causal studies explore the relationship between 
district reopening policies and public school enroll-
ment losses in the 2020–21 school year with controls 
for pre-pandemic enrollment trends. Thomas Dee et al. 

use a national dataset of large public school districts 
and find that, relative to districts that reopened fully 
in person, districts that reopened “remote only” at the 
start of the 2020–21 school year had enrollment losses 
of 1–3 percentage points, but they found no effect for 
districts that had a hybrid reopening.15 Tareena Musad-
diq et al. present similar evidence using data from 
public and private school districts in Michigan.16 Also 
compared to districts that reopened in person, they 
find that districts classified as hybrid or remote only 
for the 2020–21 school year had lower enrollments, and 
kindergarten enrollment fell the most.

A third descriptive study by Nat Malkus extends 
this work by describing post-pandemic enrollment 
data for both the 2020–21 and 2021–22 school years 
with a larger sample of public school districts.17 
Malkus finds strong associations between district 
instructional offerings across the 2020–21 school 
year (a related but separate measure from reopen-
ing policies) and public school enrollment losses 
one and two years after the pandemic. Enrollment in 
the third of districts with the most remote instruc-
tion in 2020–21 was down 3.2 percent in the first year 
following pandemic-related closures (relative to the  
2019–20 school year), and those districts lost even 
more enrollment in the second year, for an average 
two-year net decline of 4.4 percent. Malkus found 
smaller enrollment declines for the most-in-person 
third of districts in 2020–21 and a rebound in enroll-
ment in 2021–22. Across all districts, enrollment 
declines were largest in younger grades.

Together, these studies provide compelling evi-
dence that districts’ reopening policies influence 
parental enrollment choices—and instructional 
modalities appear particularly relevant for parents 
with younger children. Findings from Malkus further 
suggest that this influence persisted and may have 
strengthened in the second pandemic school year.18

This study builds on this work by applying ana-
lytic methods that control for districts’ pre-pandemic 
enrollment trajectories to identify plausibly causal 
impacts of school districts’ pandemic responses on 
enrollment in both pandemic school years. Our clas-
sification of districts is grounded in a model of paren-
tal placement decisions during the pandemic.
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A Simple Model of Pandemic Parental 
Enrollment Decisions

Evidence shows a link between remote reopening and 
enrollment decisions, but we do not expect this link 
to function similarly across both years of enrollment 
following the pandemic. In general, districts’ instruc-
tional offerings can be grouped into three broad  
categories—remote, hybrid, and in person. Remote 
instruction posed an array of practical challenges for 
families during the pandemic—making it harder to 
manage work schedules, at-home learning spaces and 
technologies, and support for their child’s education. 
These difficulties were likely harder on families with 
young children. While fully remote instruction lim-
ited families’ choices, nearly all in-person and hybrid 
districts also offered a remote option for families 
desiring that option.19

This means that families in hybrid or remote dis-
tricts that preferred in-person instruction would 
be most likely to seek alternative enrollment place-
ments, since their only option for in-person instruc-
tion meant changing districts. On the other hand, in 
in-person districts, families preferring remote options 
would be less likely to seek alternative enrollment 
placements since remote instruction was also avail-
able in their district, meaning no exit was necessary to 
obtain their desired instructional format.

Across the two pandemic years, there were two 
main enrollment decision points, summer 2020 and 
summer 2021. These decision points are when many 
families chose whether to send their child to their 
assigned public school district. Importantly, differ-
ent information was available at each point to inform 
parents’ decisions. In summer 2020, when COVID-19 
cases grew as the school year approached, parents 
relied on their general impression of their local school 
districts’ pandemic footings—which were avail-
able early in the decision-making process—and the 
reopening decisions that many districts announced 
late in that process that gave parents more concrete 
expectations for the coming year. Extant studies of 
2020–21 enrollment appropriately examine schools’ 
reopening categories based on those announcements 

because they both were identifiable and plausibly 
changed families’ enrollment decisions.

By summer 2021, when COVID-19 cases surged 
again, families’ enrollment decisions were informed 
by their districts’ instructional offerings over the 
2020–21 school year. That information was avail-
able to them far earlier in the 2021–22 enrollment 
decision-making process and may have been even 
more persuasive than districts’ formal reopening 
plans because families’ expectations were grounded 
in their experiences from the prior academic year. 

Again, we expect that districts’ options would pri-
marily affect the decisions of parents who preferred 
in-person learning but went without that option, 
compared to parents in in-person districts who pre-
ferred remote instruction yet still had access to 
remote options in their in-person district. In addi-
tion, we expect districts that offered only remote 
options longer would more potently influence fami-
lies’ enrollment decisions. 

From this basic model, we hypothesize several pat-
terns might emerge. First, we expect that districts 
that spent the most time remote during 2020–21 
would have the greatest enrollment losses over two 
years. Second, given the increased difficulty remote 
schooling poses for younger students, we expect 
enrollment losses may be larger in lower grades in 
remote districts. Third, given the large differences in 
districts’ cumulative in-person instructional offerings 
during the 2020–21 school year, we expect that enroll-
ment differences in the 2021–22 school year could 
exceed those in the first pandemic school year. Our 
data (described in the following section) allow us to 
examine these hypotheses.

Data and Sample

Data for this report come from three sources: the 
Return to Learn Tracker (R2L), state-level Depart-
ment of Education websites, and the American Com-
munity Survey (ACS). We describe each dataset in the 
following subsections.
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The Return to Learn Tracker. 
R2L is managed by researchers 
at the American Enterprise Insti-
tute and the College Crisis Ini-
tiative of Davidson College. R2L 
researchers collected weekly 
information on district-level 
modes of instruction for the 
2020–21 academic year. The cat-
egories for districts’ modes of 
instruction were (1) in person, 
(2) hybrid, and (3) remote only. 
“In-person” districts offered all 
students in-person instruction 
for the given week. “Remote 
only” indicates that all stu-
dents were offered only remote 
instruction during the week. 
The “hybrid” category includes 
all other instructional modali-
ties, typically offering in-person 
instruction for part of the week, 
for some grades, or both.

These weekly reopening data 
were gathered using web scraping 
and natural language processing. 
Information was scraped from 
all regular, non-charter public 
school districts that had three or 
more operational schools based 
on the 2018 Common Core of 
Data Local Education Agency 
file from the National Cen-
ter for Education Statistics.20 
Natural language processing 
identified districts whose new postings indicated an 
instructional change. Then, a team of research assis-
tants manually verified the changes and their timing. 
In total, R2L collected weekly reopening data for over 
8,600 public school districts. 

District Classification Using R2L Data. The 
R2L data capture three categories of instructional 
offerings, and the hybrid category includes all man-
ner of part-week and part-grade offerings. The wide 

variety of partial in-person offerings in the hybrid cat-
egory means the R2L data can only reflect a subset 
of instructional shifts because it would not capture, 
for example, when a district that had only elementary 
schools in person two days a week added the same 
offering for high schools. 

Figure 1 reports the number of times districts 
switched among R2L categories of instructional 
offerings during the 2020–21 school year. Across the  
8,226 public school districts in our sample, reopening 

Figure 1. Changes in Districts’ Reopening Plans During the  
2020–21 School Year

Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.
net/2020-22-enrollment-changes. 
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Figure 2. Timing of Changes in Districts’ Reopening Plans During 
the 2020–21 School Year

Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.
net/2020-22-enrollment-changes.  
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plans changed categories more than 15,700 times. 
About 25 percent of districts never switched reopen-
ing plans. The average district changed categories 
1.9 times, and approximately 17 percent of districts 
changed categories four or more times. Of course, 
the number of shifts captured in the hybrid category 
would be far larger than these changes across catego-
ries. Figure 2 shows the timing of instructional cate-
gory changes throughout the 2020–21 school year. 

In contrast to prior studies that grouped districts 
according to instructional offerings at the start of 
the 2020–21 school year, we convert weekly instruc-
tional offerings from September 2020 to the first 
week of June 2021 into a continuous scale. This scale 
was created by scoring each week a district was fully 
in person one point, each hybrid week a half point, 
and each fully remote week zero points. Districts’ 
average for this scale across all weeks with available 
data constitutes their score for the year.

Districts that were in person for all of the 2020–21 
school year would have a score of 1.0. Those hybrid 
for every week would have a score of 0.5. Districts that 
were fully remote for the entire school year would have 
a score of 0.0. Districts that changed plans during the 
year would have scores that fall somewhere between 
zero and one, with larger values indicating they were 
in person more during the 2020–21 school year.

Finally, we classified districts using tertiles for this 
index, yielding three approximately equal groups of 
districts into groups based on their score. Districts 
in the top tertile (0.758 and above) are classified 
as “most in person.” Districts in the middle tertile 
(between 0.515 and 0.757) are classified as “mid-
dle remote.” Districts in the bottom tertile (below 
0.515) are classified as “most remote.”21 Table A1 
shows how these tertiles align with reopening pol-
icies on September 7, 2020, which correspond in  
73 percent of districts.

Extant research on 2020–21 enrollment sensibly 
relied on districts’ reopening statuses at the start 
of the school year for good reasons, chief among 
them that reopening plans were known at the point 
of families’ enrollment choices and could influence 
them, while the coming year’s cumulative amount of 

in-person instruction could not. Classifying districts 
on their cumulative in-person offerings is a better 
approach as we examine enrollments for both the first 
and second full pandemic school years. Particularly 
for 2021–22 enrollment decisions, families’ cumu-
lative experience of instructional offerings over the 
2020–21 school year would be more influential than 
original reopening plans.

As a robustness check, we classified districts into 
reopening categories based on their reopening sta-
tus as of September 7, 2020. This classification is 
similar to prior studies, which classify districts based 
on a single point in time. We run our analysis using 
these district classifications and find qualitatively 
similar results, although the estimates for the decline 
in enrollment for remote districts is slightly smaller 
in magnitude. These results are available from the 
authors upon request.

State-Level Department of Education Enroll-
ment Data. As part of R2L’s enrollment data collec-
tion, district-level enrollment data were downloaded 
from state Department of Education websites. These 
include fall enrollment data from the 2016–17 to the 
2021–22 school years. Enrollment data are reported 
inconsistently across states, some of which use 45-day 
counts, while others use 90- or 100-day counts. In 
some states, our enrollment data are based on prelim-
inary enrollment counts that may differ from the final 
published tabulations; however, within states, we col-
lected comparable data across years.

Of the 50 states and Washington, DC, that R2L 
gathered data for, 46 had enrollment data disaggre-
gated by district and grade level, which enable sub-
group analysis of enrollment changes by grade. 
Kansas, Kentucky, Rhode Island, and Tennessee are 
excluded from grade-level analyses but included in 
analyses of total enrollment. These states’ enrollment 
totals include prekindergarten through 12th grade 
enrollment, and we could not separate the prekin-
dergarten enrollment from the total in all years. For 
these states, our measure of total enrollment for all 
years includes pre-K enrollment, while all other states 
include only grades K–12.22
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County Population and COVID Case Rates. The 
ACS is an annual survey maintained by the United 
States Census Bureau that provides information about 
the nation and its people. We use five-year ACS esti-
mates. These data contain county-level population 
information, including the population share of each 
county that is traditional school-age (between age 5 
and 19). We use this measure as a control variable in 
some models to account for changes in county-level 
population over time.

USAFacts collected county-level COVID case 
rates throughout the pandemic. We aggregate this 
county-level data for each school year, running from 
August 15 to August 14, and then crosswalk county- 
level data to school districts. Each school district’s 
yearly case total was then divided by 100,000 for the 
same counties. We use yearly cases per 100,000 as a 
control variable in some models to account for the 
pandemic’s yearly severity. For school years 2016–27 
through 2019–20, we set this control to zero.

Analytic Dataset. We merge the state-level enroll-
ment data, ACS, and R2L weekly reopening data using 
National Center for Education Statistics district iden-
tifiers. Public school districts on which R2L did not 
collect data, which includes all independent charter 
schools, are excluded from the sample.23 We exclude 
districts that are entirely virtual, districts that are 
entirely composed of charter schools, and districts 
that are exclusively homeschool districts.

Lastly, we exclude a small number of districts 
that functioned as statewide virtual school districts. 
These districts had abnormally large enrollment 
gains during the pandemic, and further investigation 
proved they enrolled students from across the state in 
virtual programs, reflecting those enrollments in their 
totals. We removed these districts so our data reflect 
traditional public school districts. 

This creates a balanced panel of 8,226 public school 
districts spanning the 2016–17 to the 2021–22 school 
years, for a total of 49,356 district-year observations. 
This sample includes approximately 89 percent of all 
K–12 students enrolled in public elementary and sec-
ondary schools nationally.24 Appendix C provides a 
detailed description of how we construct the sample 

of districts used in this analysis. Notably, this sample 
of public school districts is much larger than prior 
studies that have explored how reopening policies 
affected district enrollment.

In the grade-band analyses, “elementary school” 
includes first through fifth grades, “middle school” 
includes sixth through eighth grades, and “high 
school” includes ninth through 12th grades. These 
grade bands are used for all districts.

Appendix C explains the measures we took to 
impute missing enrollment counts for specific 
grades where we were confident the imputations 
would be accurate. We created a flag for all dis-
tricts with an imputation or that had PK–12 rather 
than K–12 total counts. This sample of unadjusted 
districts contains 7,485 public school districts, for 
a total of 44,910 district-year observations. Appen-
dix A presents descriptive statistics, and Appendix B  
presents all the main analysis when limiting the 
sample to this set of unadjusted districts. 

Descriptive Results

Table 1 provides descriptive characteristics about 
public school districts by three reopening categories. 
The most-remote districts had larger average enroll-
ment than both the middle-remote and most-in- 
person groups. The most-remote districts were more 
likely to be in the Northeast or West regions. 

Figures 3 and 4 present descriptive evidence on 
the enrollment losses experienced by the most- 
in-person, middle-remote, and most-remote dis-
tricts. Figure 3 shows average K–12 district enroll-
ment as a percentage of districts’ 2016–17 enrollment 
through the 2021–22 school year. Figure 4 shows 
the same but for average kindergarten, elementary 
school, middle school, and high school enrollment, 
respectively.25 

As seen in Figure 3, 2020–21 enrollment declines 
were largest in districts that were the most remote, 
and declines continued into the 2021–22 school 
year. Districts that were the most in person saw the 
smallest declines in the 2020–21 school year and 
regained much of those losses in 2021–22. In both 
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Table 1. Descriptive Statistics by District Reopening Group

All Districts Most-Remote Middle-Remote Most-in-Person

Mean Mean Mean Mean

Total Enrollment 5,332 8,221 3,967 3,877

Elementary Enrollment 2,072 3,311 1,506 1,552

Middle School Enrollment 1,284 2,035 941 969

High School Enrollment 1,721 2,782 1,242 1,270

Number of Schools 9.7 13.8 7.9 7.6

In-Person Scale 0.63 0.35 0.60 0.94

Region

Northeast 20% 27% 29% 5%

Southeast 15% 16% 16% 14%

Southwest 12% 8% 10% 20%

Midwest 35% 18% 36% 51%

West 16% 31% 9% 8%

N 8,226 2,698 2,786 2,742

Note: Means and standard deviations are reported for the entire panel, 2017–22. See the text for definitions of “most remote,” “mid-
dle remote,” and “most in person.” Elementary enrollment includes first through fifth grades, middle school enrollment includes sixth 
through eighth grades, and high school enrollment includes ninth through 12th grades. Definitions for geographic regions come from 
the US Census Bureau. N sizes of tertiles are not perfectly balanced because there is clustering on the reopening scale, as many districts 
had a reopening scale score of 0.515. Tertiles are uneven to group all those districts into the same reopening group.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes.

Figure 3. Enrollment Change Relative to 2017 Baseline, by Reopening Group

Note: The 2016–17 enrollment level is set to 100. Percentage point increases and decreases in following years 
are in reference to the 2017 baseline. See the text for descriptions of “most remote,” “middle remote,” and 
“most in person.”
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22- 
enrollment-changes. 
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years, middle-remote districts’ declines 
fell between the most-remote and most-in-
person districts.

Figure 4 presents enrollment changes 
by grade level and instructional offerings. 
Relative to middle and high school enroll-
ment, kindergarten and elementary school 
enrollment saw the largest declines across 
all groups. However, enrollment declines 
were smaller in middle schools, and high 
school enrollment increased across dis-
tricts in each reopening category during this 
period. Across all these grade bands, the 
distinctions between district instructional 
offerings are evident. Appendixes B and C 
present the same data for subsets of dis-
tricts and demonstrate similar patterns.

Figure 5 uses the data shown in Figure 3 
but presents enrollment changes as a per-
centage of districts’ 2019–20 pre-pandemic 
enrollment. This presentation makes it easy 
to see that enrollment in the most-remote 
districts was on a downward trend in the 
years before the pandemic, losing nearly 
0.5 percent of enrollment annually, and 
that those losses grew after the pandemic. 
In contrast, the most-in-person districts 
had an upward enrollment trend before the 
pandemic, with enrollment rising nearly  
0.3 percent annually leading up to 2020.  
After the pandemic, these districts saw 
smaller enrollment losses, on average, rela-
tive to the most-remote and middle-remote 
districts.

Figure 5 clearly demonstrates that simply 
observing post-pandemic trend lines does 
not imply causality because one must plau-
sibly account for districts’ existing enroll-
ment trajectories. These trajectories could 
be due to a variety of reasons unrelated to 
the pandemic or pandemic-related instruc-
tional offerings. We attempt to account 
for these differential pre-pandemic trends 
using methods explained in the following 
section.

Figure 4. Enrollment Change Relative to 2017 Baseline, 
by Reopening Group and Grade Level

Note: The 2016–17 enrollment level is set to 100. Percentage point increases 
and decreases in following years are in reference to the 2017 baseline. See the 
text for descriptions of “most remote,” “middle remote,” and “most in person.” 
Elementary school is first through fifth grades, middle school is sixth through 
eighth grades, and high school is ninth through 12th grades.
Source: Return to Learn Tracker, Enrollment Collection, https://www. 
returntolearntracker.net/2020-22-enrollment-changes.
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Empirical Strategy

To obtain plausibly causal estimates of pandemic- 
related district instructional offerings on pub-
lic school enrollment, we use a quasi-experimental 
design called difference-in-differences. In short, 
this method accounts for differences between 
treated (those classified as most remote and mid-
dle remote) and untreated districts (those classified 
as most in person) and for the differences in each 
group before and after pandemic-related openings—
hence, “difference-in-differences.” We call these esti-
mates plausibly causal because, like all social science 
research, causal claims require certain assumptions to 
hold. These assumptions are discussed below. While 
we argue that these assumptions likely hold in this 
case, we encourage readers to exercise caution when 
interpreting the causal estimates.

In a canonical difference-in-differences design, 
there is one group of treated units (e.g., districts) and 
another group of control units observed in two peri-
ods (pre- and post-pandemic). In the canonical setup, 
one can calculate the difference-in-differences esti-
mate by taking the average difference in outcomes 

between treated and untreated 
units and the average differ-
ence before and after the event. 
Pandemic enrollment patterns 
do not fit this canonical design, 
because the pandemic “affected” 
all districts. Based on our 
model of parents’ enrollment 
choices, the most-in-person dis-
tricts were affected the least by 
remote schooling, and thus, we 
compare middle-remote and 
most-remote districts to the 
reference category of most-in-
person districts, which is the 
omitted category in our models. 

In addition, we account for 
time-invariant characteristics 
in districts that might correlate 
with reopening decisions—such 
as school leadership, political 

climate, and geographic location—by including dis-
trict fixed effects. We also include year fixed effects 
to account for policies and events that affect all dis-
tricts equally in a given year. This two-way fixed effects 
regression equation is shown in Equation 1. 

Ydt = Distd + Yrt + δ1 (Postt × Remoted)  
+ δ2 (Postt × Hybridd) + vdt

In Equation 1, Ydt is the logged enrollment of dis-
trict d in year t. Postt is a binary indicator equal to one 
for the 2020–21 and 2021–22 school years. Remoted is 
a time-invariant indicator for districts that were most 
remote during the 2020–21 school year, and Hybridd is 
a time-invariant indicator for districts that were in the 
middle-remote category for the 2020–21 school year.

The two coefficients of interest are δ1 and δ2, 
which are the coefficients on the interactions terms 
for districts that were classified as most remote in the 
post-pandemic period and middle remote in the post- 
pandemic period, respectively. These coefficients 
represent the percentage change in enrollment rela-
tive to districts that were most in person in the post- 
pandemic period. (Recall that most-in-person dis-
tricts are the omitted category.) Distd and Yrt 

Figure 5. Enrollment Change Relative to 2020, by Reopening 
Group

Note: The 2019–20 enrollment level is set to 100. Percentage point increases and decreases 
in following years are in reference to the 2020 baseline. See the text for descriptions of “most 
remote,” “middle remote,” and “most in person.” 
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.
net/2020-22-enrollment-changes.
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represent district and year fixed effects, respectively. 
Robust standard errors are clustered at the state level.

The key identifying assumption for δ1 and δ2 to 
produce causal estimates for the effect of reopen-
ing plans on district enrollment is that these groups 
of districts would have remained on parallel trends 
in the post-period had the pandemic not occurred. 
Said differently, we must assume that the potential 
enrollment outcomes for the three groups of dis-
tricts would have remained parallel without treat-
ment. This assumption is inherently untestable 
because it requires knowledge about the treated 
groups in a world where treatment never occurs. 
However, the trends evident in Figures 3, 4, and 5 
provide strong evidence that the pre-pandemic 
trends are not parallel across the groups, but dif-
fered considerably.

To address these diverging pre-pandemic trends 
in an effort to estimate treatment effects that may 
be interpreted as causal, we add a group-specific 
linear time trend to our first equation, as shown in  
Equation 2. 

Ydt = Distd + Yrt + κ1 (Remoted × Yeart)  
+ κ2 (Hybridd × Yeart)+ δ1 (Postt × Remoted)  
+ δ2 (Postt × Hybridd) + wdt

The key assumption now is that, after condition-
ing on the secular time trend for each group, the 
trends are conditionally parallel such that there are 
no remaining differences across districts that cor-
relate with choice reopening plan. Said differently, 
for causal effects to be believed, one must believe 
that the parallel trends assumption holds after con-
ditioning on the group-specific time trend. Admit-
tedly, this is a key assumption, which is why we 
continue to encourage caution when interpreting 
causal estimates. 

As an additional check, we include time-varying 
covariates measuring population change and 
COVID-19 severity in the counties where districts are 
located. In Equation 3, Cdt represents these county 
controls for the share of the county population age 
5 to 19 and yearly COVID-19 cases per 100,000 peo-
ple. For districts that span multiple counties, the 

population of 5- to 19-year-olds is averaged across all 
associated counties, and the cumulative cases and 
populations are summed across counties and then 
divided for the final measure.

Ydt = Distd + Yrt + κ1 (Remoted × Yeart)  
+ κ2 (Hybridd × Yeart)
+ δ1 (Postt × Remoted) + δ2 (Postt × Hybridd)  
+ Cdtϕ + edt

Equations 1–3 use difference-in-differences esti-
mators to estimate average effects across both pan-
demic enrollment years. While informative, these 
models do not estimate differences in enrollments 
in the first and second pandemic school years. Our 
final analysis employs an event study model, which 
includes separate estimates for both pandemic school 
years for each treatment group. Equation 4 shows 
this model, which includes interaction terms for each 
treatment group in each year.

In Equation 4, I is an indicator variable equal to one 
if τ = –3. One lead (τ = 0) is omitted from the model to 
avoid perfect collinearity. This model is similar to the 
method used by Dee et al., although we have an addi-
tional school year in the post-pandemic period. The  
event study coefficients, represented by δτ

R and δτ
1,  

are the estimated percentage change in enrollment in 
a given year for the districts classified as most remote 
and most in person, respectively. For the event study 
model, we switch the omitted reference group from 
the most-in-person to the middle-remote category—
which allows us to intuitively show whether differ-
ences are evident among all three groups across both 
years. The event study models also include both 
county population and COVID-19 measures and clus-
ters standard errors at the state level.

(2)

(3)

(4)
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Supplementary analyses presented in Appendix E 
add state-by-year fixed effects to our preferred model 
specifications in Equations 3 and 4 to account for 
the possibility of unobserved state-level policies that 
might influence enrollments across districts in a state 
within a given year. The results of these more conser-
vative models are somewhat smaller but remain sta-
tistically significant and are consistent with findings 
presented here.

Findings

The following section presents the estimates from 
Equations 1–4. The dependent variable is logged 
enrollment. The estimates below use the full sam-
ple of districts, which includes 7,779 districts for each 
year in the analysis. Appendix D presents additional 
results for analyses with reduced samples, which 
match the main results presented below.26

We begin by estimating the effect of instructional 
offerings on districts’ K–12 enrollment. These esti-
mates, shown in Table 2, reflect the average differ-
ence across two pandemic enrollment years and are 

in reference to the omitted category—the most-in- 
person districts. These estimates then do not reflect 
absolute enrollment changes, but the average dif-
ference from the most-in-person districts across two 
years. In the baseline model, which accounts only for 
district and year fixed effects (Column 1), we find that 
districts offering mostly remote instruction experi-
enced a 2.3 percent reduction in enrollment relative 
to districts that offered mostly in-person instruction. 
Similarly, districts that were in the middle-remote 
category experienced enrollment declines of 1.0 per-
cent. The estimates are statistically significant at the 
0.001 level and the 0.1 level, respectively.

These baseline estimates do not control for pre- 
pandemic enrollment trends. Column 2 of Table 2 
adds controls for group-specific, linear time trends 
and yields estimates that are smaller, as expected, 
but that remain statistically significant. Specifically, 
districts with the most remote instruction had an 
average enrollment decline of approximately 1.3 per-
cent, relative to the most-in-person districts, while 
middle-remote districts’ enrollments dropped by  
0.4 percent on average across both pandemic 
years. Column 3 adds a control for the number of 

Table 2. Difference-in-Differences Estimates Relative to the Most-in-Person Districts
Dependent Variable: K–12 Logged Enrollment

(1) (2) (3)

Most Remote –0.023*** –0.013*** –0.013***

(0.006) (0.003) (0.002)

Middle Remote –0.010† –0.004** –0.004**

(0.005) (0.002) (0.001)

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 49,356 49,356 49,356

R2 0.12 0.12 0.12

Note: Each column represents estimates from a separate regression. The dependent variable is logged K–12 enrollment. Columns 1, 
2, and 3 are the estimates from Equations 1, 2, and 3, respectively. “Most in person” is the omitted category. See the text for descrip-
tions of “most remote,” “middle remote,” and “most in person.” Robust standard errors (in parentheses) are clustered at the state level.  
† p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 

https://www.returntolearntracker.net
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Table 3. Difference-in-Differences Estimates Relative to Most-in-Person Districts, by School Level

(1) (2) (3)

Panel A. Dependent Variable = Kindergarten

Most Remote –0.073*** –0.046*** –0.046***

(0.008) (0.008) (0.008)

Middle Remote –0.024** –0.014* –0.014*

(0.007) (0.006) (0.006)

N 45,426 45,426 45,426

Panel B. Dependent Variable = Elementary

Most Remote –0.026*** –0.012** –0.012**

(0.007) (0.004) (0.004)

Middle Remote –0.012* –0.006* –0.006*

(0.005) (0.002) (0.002)

N 46,038 46,038 46,038

Panel C. Dependent Variable = Middle School

Most Remote –0.021* –0.010* –0.011*

(0.009) (0.005) (0.005)

Middle Remote –0.011 –0.003 –0.003

(0.007) (0.003) (0.003)

N 46,104 46,104 46,104

Panel D. Dependent Variable = High School

Most Remote –0.007 –0.007* –0.007*

(0.009) (0.003) (0.003)

Middle Remote –0.009 –0.003 –0.003

(0.006) (0.003) (0.003)

N 44,118 44,118 44,118

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

Note: Each column in each panel represents estimates from a separate regression. The dependent variable in the four panels, respec-
tively, is logged kindergarten enrollment, logged elementary school enrollment, logged middle school enrollment, and logged high 
school enrollment. Columns 1, 2, and 3 are the estimates from Equations 1, 2, and 3, respectively. “Most in person” is the omitted cat-
egory. See the text for descriptions of “most remote,” “middle remote,” and “most in person.” N sizes are not consistent across panels 
because not all districts have enrollments in all grades for all years. Robust standard errors (in parentheses) are clustered at the state level. 
† p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 
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school-age individuals living in the county (age 5 to 
19), and the estimates and their significance remain 
stable.27 

Grade-Level Analysis. We now examine if 
instructional-offerings impacts varied across grade 
bands in the 46 states that have grade-level data.28 
Table 3 presents treatment effects separately for 
logged enrollment for kindergarten, elementary 
school, middle school, and high school. 

Column 1 of Table 3 presents the baseline model, 
which controls only district and year fixed effects. 
We find that relative to the most-in-person districts, 
enrollment declines are large and statistically signif-
icant in kindergarten and elementary grades for the 
most-remote and middle-remote districts. Impacts 
are smaller for middle school enrollment in the most- 
remote districts but not evident in middle-remote 
districts. We find no measurable association between 
instructional offerings and high school enrollment.

Accounting for group-specific time trends (Col-
umn 2) shrinks most estimates, but statistically 

significant enrollment declines for kindergarten, ele-
mentary school, and middle school grades remain for 
the most-remote districts. For high school grades, the 
estimate of –0.7 percent does not change but does 
become statistically significant at p < 0.05. Differences 
for middle-remote districts remain for kindergarten 
and elementary grades. For middle-remote middle 
schools and high school districts, no differences were 
statistically significant. The estimates in Column 2 of 
Table 3 remain stable when we include time-varying 
controls for county-level population characteristics, 
as shown in Column 3. 

The findings from Table 3 reveal that enrollment 
changes in the wake of the COVID-19 pandemic 
were largest in kindergarten. However, kindergar-
ten is not the only driver of these changes, given that 
many of the model specifications find that elementary  
enrollments—which include far more grades than 
kindergarten—dropped in the most-remote and 
middle-remote districts, and middle school and high 
school enrollments dropped in the most-remote 
districts.

Table 4. Difference-in-Differences Estimates Relative to Most-in-Person Districts
Dependent Variable: Grades One Through 12 Logged Enrollment

(1) (2) (3)

Most Remote –0.019** –0.010*** –0.010***

(0.006) (0.002) (0.002)

Middle Remote –0.010† –0.003* –0.003*

(0.005) (0.002) (0.001)

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 46,512 46,512 46,512

R2 0.11 0.11 0.11

Note: Each column represents estimates from a separate regression. The dependent variable is logged enrollment from first through 
12th grades. Columns 1, 2, and 3 are the estimates from Equations 1, 2, and 3, respectively. “Most in person” is the omitted category. 
See the text for descriptions of “most remote,” “middle remote,” and “most in person.” Robust standard errors (in parentheses) are clus-
tered at the state level. † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes.

https://www.returntolearntracker.net
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As additional checks, Tables 4–7 examine the 
extent to which certain grades drive enrollment 
declines. Table 4 displays results for first through  
12th grades, excluding kindergarten enrollment. In 
the fully specified model (Column 3), we find districts 
in the most-remote and middle-remote groups saw 
statistically significant average enrollment declines of  
1.0 percent and 0.3 percent, respectively, in reference 
to mostly in-person districts. 

Tables 5 and 6 look specifically at sixth and ninth 
grade enrollments because they exhibit uncom-
mon patterns, which may be due to their position as 
transitional grades into middle and high school. In  
Table 5, in the fully specified model (Column 3), we 
find that sixth grade enrollment declined by an aver-
age of 1.3 percent in the middle-remote districts and 
by similar amounts in the most-remote districts  
(p < 0.057), relative to sixth grade enrollment in dis-
tricts that opened mostly in person. Declines for 
middle-remote districts are larger than the baseline 
findings presented in Table 2, suggesting that in these 

districts parents’ decisions operated differently at 
this transition point.

Table 6 looks at ninth grade enrollment alone, 
which marks another transition stage for students. 
In contrast to the large declines in sixth grade enroll-
ment, Table 6 finds no drop in enrollment in ninth 
grade for the most-remote districts and shows non-
significant point estimates that suggest average 
ninth grade enrollment actually increased in middle- 
remote districts, relative to districts that reopened 
mostly in person.

Finally, Table 7 examines enrollment in grades 10  
through 12—high school enrollment excluding stu-
dents in the ninth grade—and has findings similar 
to the main findings in Table 2. In the fully speci-
fied model (Column 3), in reference to enrollment in 
10th–12th grade in mostly in-person districts, we find 
that 10th–12th grade enrollment declined by 0.9 per-
cent in the most-remote districts and by 0.7 percent 
for middle-remote districts.

Table 5. Difference-in-Differences Estimates Relative to Most-in-Person Districts
Dependent Variable: Grade Six Logged Enrollment

(1) (2) (3)

Most Remote –0.024** –0.012† –0.012†

(0.008) (0.006) (0.006)

Middle Remote –0.014* –0.012* –0.013*

(0.006) (0.006) (0.006)

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 45,978 45,978 45,978

R2 0.06 0.06 0.06

Note: Each column represents estimates from a separate regression. The dependent variable is logged grade six enrollment. Columns 
1, 2, and 3 are the estimates from Equations 1, 2, and 3, respectively. “Most in person” is the omitted category. See the text for descrip-
tions of “most remote,” “middle remote,” and “most in person.” Robust standard errors (in parentheses) are clustered at the state level.  
† p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes.

https://www.returntolearntracker.net
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Table 7. Difference-in-Differences Estimates Relative to Most-in-Person Districts
Dependent Variable: Grades 10–12 Logged Enrollment

(1) (2) (3)

Most Remote –0.006 –0.009** –0.009**

(0.010) (0.003) (0.003)

Middle Remote –0.009 –0.007* –0.007*

(0.007) (0.003) (0.003)

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 44,118 44,118 44,118

R2 0.01 0.01 0.01

Note: Each column represents estimates from a separate regression. The dependent variable is logged enrollment from grades 10–12. 
Columns 1, 2, and 3 are the estimates from Equations 1, 2, and 3, respectively. “Most in person” is the omitted category. See the text for 
descriptions of “most remote,” “middle remote,” and “most in person.” Robust standard errors (in parentheses) are clustered at the state 
level. † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 

Table 6. Difference-in-Differences Estimates Relative to Most-in-Person Districts

Dependent Variable: Grade Nine Logged Enrollment

(1) (2) (3)

Most Remote –0.010 0.000 0.000

(0.008) (0.007) (0.007)

Middle Remote –0.007 0.010 0.010

(0.007) (0.006) (0.006)

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 43,776 43,776 43,776

R2 0.01 0.01 0.01

Note: Each column represents estimates from a separate regression. The dependent variable is logged grade nine enrollment. Columns 
1, 2, and 3 are the estimates from Equations 1, 2, and 3, respectively. “Most in person” is the omitted category. See the text for descrip-
tions of “most remote,” “middle remote,” and “most in person.” Robust standard errors (in parentheses) are clustered at the state level. 
† p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 
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Event Study. Thus far, our results have shown enroll-
ment differences averaged across the first and sec-
ond pandemic school years. The event study model in 
Equation 4 allows us to examine if treatment effects 
change in the first and second years after the pandemic 
began. Figure 5 displays the same enrollment changes 
seen in Figure 3, but relative to 2019–20 enrollments, 
which is the year the event, the pandemic, occurred. 
For the event study, we shift the reference category 
from most-in-person districts to middle-remote dis-
tricts, which Figure 5 plainly shows lie between the 
most-remote and most-in-person districts. Specif-
ically, the omitted category is the set of interaction 
terms between districts classified as “middle remote” 
and the individual lead and lag indicator variables. 
Figure  6 displays estimates for the most-remote and 

most-in-person districts, which 
can more readily demonstrate 
differences among all three 
categories.

The findings from the event 
study in Figure 6 suggest that 
treatment effects did grow 
between the first and second 
years after pandemic-related 
school closures first began. Rel-
ative to middle-remote districts, 
the most-remote districts lost 
an average of 0.7 percent enroll-
ment in the first year after the 
pandemic and an average of 
approximately 1.5 percent in the 
second year after the pandemic, 
controlling for pre-pandemic 
enrollments as specified in Equa-
tion 4. Based on descriptive evi-
dence presented in Figure 3, the 
most-remote districts’ larger 
losses in 2021–22, shown in Fig-
ure 6, appear to be due to con-
tinued enrollment losses in the 
second year after the pandemic, 
when middle-remote districts’ 
enrollment was relatively flat. 
Based on the descriptive statis-

tics in Table 1, these results suggest the most-remote 
districts, which had larger numbers of students per 
district, lost about 335,000 more students than they 
might have if their in-person instructional offerings 
matched those in middle-remote districts.29

Figure 6, Panel B displays similar but inverse find-
ings for the most-in-person districts. In the first pan-
demic enrollment year, the most-in-person districts 
grew enrollment by approximately 0.5  percent rel-
ative to the enrollment changes in middle-remote 
districts. In the second pandemic year, the most-in-
person districts had approximately 0.9  percent 
larger enrollments relative to the enrollment in 
middle-remote districts. Again, this gap in the second 
year appears to be driven by enrollment rebounds in 
mostly in-person districts in the second year after 

Figure 6. Event Study Estimates for the Effect of Reopening 
Policies on K–12 Enrollment

Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.
net/2020-22-enrollment-changes. 

Panel A. Most-Remote Districts 

Panel B. Most-in-Person Districts

2017 2018 2019 2020 2021 2022
–3%

–2%

–1%

0%

1%

2%

3%

2017 2018 2019 2020 2021 2022
–3%

–2%

–1%

0%

1%

2%

3%

https://www.returntolearntracker.net
https://www.returntolearntracker.net


18

PUBLIC SCHOOL INSTRUCTIONAL OFFERINGS AND ENROLLMENT CHANGES        NAT MALKUS AND CODY L. CHRISTENSEN

the pandemic, when middle-remote district enroll-
ment remained about flat. These results suggest the 
most-in-person districts, which had similar numbers 
of students per district to middle-remote districts, 
lost about 95,000 fewer students over two years than 
they might have if their in-person instructional offer-
ings matched those in middle-remote districts.30  

The inverse also holds from these results: that the 
slightly larger middle-remote districts lost about 
95,000 students more than they might have had their 
instructional offerings matched those of the most-in-
person districts.31

Figure 6 reveals large differences between the 
most-in-person and most-remote districts, and those 
differences are much larger in the second pandemic 
year than the first. In the first pandemic school year, 
the total gap was approximately 1.2 percent, and that 
grew to approximately 2.4 percent in the second pan-
demic year. This difference is large, equivalent to los-
ing one in 41 students in the most-remote districts, 
over and above the most-in-person districts’ losses. 
In total, these results suggest that, all else equal, 
the most-remote districts lost over 500,000 more 
students than they might have had their in-person 
instruction been similar to that of the most-in- 
person districts.32

Appendix D presents similar estimates as those 
shown in Figure 6, but for grade-level enrollments. 
The results reveal similar patterns for elementary and 
middle grades. For high school grades, the patterns 
are similar but not statistically significant. Kinder-
garten patterns differ somewhat from the overall pat-
tern, primarily due to the relatively large enrollment 
rebound for middle-remote kindergartens in the sec-
ond pandemic school year.

Discussion

This report examines how district responses to the 
COVID-19 pandemic affected enrollment levels one 
and two years after pandemic-related school closures 
began. Descriptively, we find that districts classified 
as “most remote” during the 2020–21 school year 
saw the largest enrollment declines and that those 

enrollment declines grew in the 2021–22 school year. 
On the other hand, districts classified as “mostly in 
person” saw smaller enrollment losses in 2020–21, 
and a substantial portion of those losses were regained 
during the subsequent school year. Consistent with 
prior research, we find that enrollment declines were 
largest for students in younger grades.

This report makes several contributions. First, 
we estimate the effect of reopening policies on pub-
lic school enrollment using a much larger sample of 
districts than prior research, including over 8,200 dis-
tricts enrolling approximately 89 percent of K–12 
public school students. Second, this report is among 
the first to incorporate enrollment data from the  
2021–22 school year to examine how enrollment 
changed in the second year after pandemic-related 
school closures. Third, our findings provide strong 
evidence that districts’ pandemic responses, in 
terms of instructional offerings, contributed to 
enrollments patterns in the 2021–22 school year, 
when additional remote instruction drove down 
enrollment in public school districts.

This report has several potential limitations. First, 
districts classified as most remote, middle remote, 
and most in person were clearly on different trends 
before the pandemic. This is evident in Figures 3  
and 4. While we attempt to mitigate this issue by  
using group-specific linear time trends and time- 
varying population characteristics within counties, 
we cannot rule out that other unobserved factors in 
districts were contributing to enrollment declines 
before the pandemic. If these characteristics also cor-
relate with district reopening choices, then our esti-
mates could be biased, and we would not attribute 
treatment effects to be causal.

Second, for a handful of states—Kansas, Kentucky, 
Rhode Island, and Tennessee—grade-level district 
enrollments were not available, and these districts are 
absent from our grade-level enrollment analyses. Fur-
ther, their total enrollments include prekindergarten, 
which may have seen larger enrollment shifts. Anal-
yses without these districts return similar results, 
but if enrollment patterns are profoundly different in 
these states, our estimates of national average effects 
by instructional offerings may be biased.
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With these limitations in mind, our findings have 
implications for policymakers. First, the pandemic 
led to large losses in public school enrollment during 
the 2020–21 school year for districts across the 
nation. However, what should not be ignored is that 
districts’ reopening policies—that is, whether they 
were mostly offering in-person, remote, or hybrid  
instruction—had as large or larger influences on pub-
lic school enrollment in the second school year fol-
lowing pandemic-related building closures. Districts 
that were mostly in person the second school year 
after the pandemic saw a large rebound in enroll-
ments, while districts that operated in mostly remote 
formats continued to see enrollment losses during 
the 2021–22 school year. These gaps are tempered 
after including a group-specific linear time trend, but 
they persist. 

These findings suggest that districts’ responses 
to the pandemic substantially influenced enrollment 
losses. Parents can—and do—make enrollment deci-
sions based on the learning modality of their child’s 
district. The grade-level analysis suggests that parents 
are much freer to make enrollment changes when 
students are in younger grades. This is most likely 
because remote instruction carries larger burdens for 
families with younger children, and work and other 
commitments may have driven parents to search for 
in-person alternatives.

At the time of this writing, the 2022–23 school year 
is underway. The pandemic has largely subsided but is 
not over. If COVID-19 surges again or other weather, 
climate, or infrastructure challenges occur, districts 
may choose to operate remotely or close buildings for 
periods of time. District leaders should be aware that 
extended remote instruction can erode confidence 
of parents, particularly those with younger students, 
and affect future enrollments.

Only time will tell if and, if so, how long these 
enrollment losses persist. Given the rebound in 
enrollment evident for the districts that were mostly 
in person in 2020–21, this year may show similar pat-
terns for all school districts that spent the vast major-
ity of the 2021–22 school year in person. However, 
that optimistic view is offset by the fact that even 
the most-in-person districts continued to have fewer 
enrollments in 2021–22 relative to their enrollment 
before the pandemic.

States and districts have different school financing 
systems and even more variability in those systems 
because of various provisions enacted across the coun-
try and because of unprecedented federal COVID-19 
relief spending. However, school resources ulti-
mately depend on student enrollments to a substan-
tial degree. Whether and when districts’ enrollment 
numbers recover will have long-term implications for 
public school district finances and operations, partic-
ularly in those that offered the longest durations of 
remote instruction.
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Appendix A. District Classification by 
Instructional Offerings and Reopening
Table A1 shows how our district classifications by 
instructional offerings across the school year relate to 
measures used in prior studies that rely on districts’ 
reopening plans around the first week of school. As 
shown along the diagonal of Table A1, our district 

classifications largely overlap with prior measures. 
Nearly three-quarters of districts under our classifi-
cation scheme correspond with the classification by 
first-week reopening status, and more than a quarter 
of districts do not match.

Table A1. Comparison of Districts’ Reopening Classifications with Measures from Prior Studies

District Reopening Status on September 7, 2020

Remote Hybrid In Person Unavailable Total

Most Remote 1,714 743 19 222 2,698

Middle Remote 168 2,094 441 83 2,786

Most in Person 40 460 2,211 31 2,742

Total 1,922 3,297 2,671 336 8,226

Note: Districts that had not started the school year by September 7, 2020, are marked as “unavailable.” Approximately 96 percent of 
Return to Learn districts had started the 2020–21 school year by September 7, 2020.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 

Table A2. Descriptive Statistics by Districts’ Reopening Classification Using Unadjusted Districts

All Districts Most Remote Middle Remote Most in Person

Total Enrollment 5,422 8,302 3,933 4,122 

Elementary Enrollment 2,072 3,265 1,510 1,583 

Middle School Enrollment 1,284 2,005 944 989 

High School Enrollment 1,721 2,744 1,246 1,295 

Number of Schools 9.8 13.8 7.9 7.9

In-Person Scale 0.63 0.35 0.60 0.93

Region

Northeast 21% 28% 30% 5%

Southeast 13% 12% 14% 14%

Southwest 12% 8% 9% 19%

Midwest 36% 19% 37% 51%

West 17% 33% 10% 8%

N 7,485 2,445 2,582 2,458 

Note: This table includes only “unadjusted” districts that had no imputed counts or PK–12 totals. See the text for descriptions of “most 
remote,” “middle remote,” and “most in person.” Elementary enrollment includes first through fifth grades; middle school enrollment 
includes sixth through eighth grades; high school enrollment includes ninth to 12th grades. Definitions for geographic regions come 
from the US Census Bureau. 
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 

https://www.returntolearntracker.net
https://www.returntolearntracker.net
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Figure A1. Enrollment Change Relative to 2017, Using Unadjusted Districts

Note: This figure includes only “unadjusted” districts that had no imputed counts or PK–12 totals. The 
2016–17 enrollment level is set to 100. Percentage point increases and decreases in following years are 
in reference to the 2017 baseline. See the text for descriptions of “most remote,” “middle remote,” and 
“most in person.”
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22- 
enrollment-changes. 
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Figure A2. Enrollment Change Relative to 2017 by Grade, Using 
Unadjusted Districts 

Note: This figure includes only “unadjusted” districts that had no imputed counts or PK–12 
totals. The 2016–17 enrollment level is set to 100. Percentage point increases and decreases 
in following years are in reference to the 2017 baseline. See the text for descriptions of “most 
remote,” “middle remote,” and “most in person.” Elementary school is first through fifth grades, 
middle school is sixth through eighth grades, and high school is ninth through 12th grades.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.
net/2020-22-enrollment-changes. 
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Figure A3. Enrollment Change Relative to 2017, Excluding 100 
Largest Districts 

Note: The 2016–17 enrollment level is set to 100. Percentage point increases and decreases 
in following years are in reference to the 2017 baseline. See the text for descriptions of “most 
remote,” “middle remote,” and “most in person.” The figure excludes the 100 largest districts (in 
terms of total K–12 enrollment) during the 2019–20 school year from all years.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.
net/2020-22-enrollment-changes. 
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Appendix B. Main Analysis Using Reduced 
Sample
Table B1. Difference-in-Differences Estimates Relative to Most-in-Person Districts Using 
Unadjusted Districts
Dependent Variable: K–12 Logged Enrollment

(1) (2) (3)

Most Remote –0.025*** –0.013*** –0.013***

(0.006) (0.003) (0.003)

Middle Remote –0.012* –0.004** –0.004**

(0.005) (0.002) (0.002)

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 44,910 44,910 44,910

R2 0.12 0.12 0.13

Note: Results are for “unadjusted” districts that had no imputed counts or PK–12 totals. Each column represents estimates from a sepa-
rate regression. The dependent variable is logged K–12 enrollment. Columns 1, 2, and 3 are the estimates from Equations 1, 2, and 3, 
respectively. “Most in person” is the omitted category. See the text for descriptions of “most remote,” “middle remote,” and “most in 
person.” Robust standard errors (in parentheses) are clustered at the state level. † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 

https://www.returntolearntracker.net
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Table B2. Difference-in-Differences Estimates Relative to Most-in-Person Districts, by School 
Level Using Unadjusted Districts 

(1) (2) (3)

Panel A. Dependent Variable = Kindergarten

Most Remote –0.072*** –0.048*** –0.048***

(0.008) (0.008) (0.008)

Middle Remote –0.022** –0.014* –0.014*

(0.007) (0.006) (0.006)

N 44,070 44,070 44,070

Panel B. Dependent Variable = Elementary

Most Remote –0.027*** –0.012** –0.012**

(0.007) (0.004) (0.004)

Middle Remote –0.012** –0.006* –0.006*

(0.005) (0.002) (0.002)

N 44,544 44,544 44,544

Panel C. Dependent Variable = Middle School

Most Remote –0.023* –0.012* –0.013**

(0.009) (0.005) (0.005)

Middle Remote –0.012† –0.005 –0.005

(0.007) (0.003) (0.003)

N 44,586 44,586 44,586

Panel D. Dependent Variable = High School

Most Remote –0.006 –0.005 –0.005†

(0.009) (0.003) (0.003)

Middle Remote –0.010 –0.002 –0.002

(0.006) (0.003) (0.003)

N 42,834 42,834 42,834

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

Note: Results are for “unadjusted” districts that had no imputed counts or PK–12 totals. Each column in each panel represents estimates 
from a separate regression. The dependent variable in the four panels, respectively, is logged kindergarten enrollment, logged ele-
mentary school enrollment, logged middle school enrollment, and logged high school enrollment. Columns 1, 2, and 3 are the esti-
mates from Equations 1, 2, and 3, respectively. “Most in person” is the omitted category. See the text for descriptions of “most remote,” 
“middle remote,” and “most in person.” Robust standard errors (in parentheses) are clustered at the state level. † p < 0.1, * p < 0.05,  
** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 

https://www.returntolearntracker.net
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Table B3. Difference-in-Differences Estimates Relative to Most-in-Person Districts Using 
Unadjusted Districts 
Dependent Variable: Grades One Through 12 Logged Enrollment

(1) (2) (3)

Most Remote –0.020** –0.010*** –0.010***

(0.006) (0.003) (0.002)

Middle Remote –0.011* –0.004* –0.004*

(0.005) (0.001) (0.001)

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 44,910 44,910 44,910

R2 0.11 0.11 0.12

Note: Results are for “unadjusted” districts that had no imputed counts or PK–12 totals. Each column represents estimates from a sepa-
rate regression. The dependent variable is logged enrollment from first through 12th grades. Columns 1, 2, and 3 are the estimates from 
Equations 1, 2, and 3, respectively. “Most in person” is the omitted category. See the text for descriptions of “most remote,” “middle 
remote,” and “most in person.” Robust standard errors (in parentheses) are clustered at the state level. † p < 0.1, * p < 0.05, ** p < 0.01, 
*** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes.

Table B4. Difference-in-Differences Estimates Relative to Most-in-Person Districts Using 
Unadjusted Districts 
Dependent Variable: Grade Six Logged Enrollment

(1) (2) (3)

Most Remote –0.026** –0.014* –0.015*

(0.008) (0.006) (0.006)

Middle Remote –0.015* –0.013* –0.013*

(0.006) (0.006) (0.006)

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 44,538 44,538 44,538

R2 0.06 0.06 0.06

Note: Results are for “unadjusted” districts that had no imputed counts or PK–12 totals. Each column represents estimates from a sepa-
rate regression. The dependent variable is logged enrollment in grade six. Columns 1, 2, and 3 are the estimates from Equations 1, 2, and 
3, respectively. “Most in person” is the omitted category. See the text for descriptions of “most remote,” “middle remote,” and “most 
in person.” Robust standard errors (in parentheses) are clustered at the state level. † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 

https://www.returntolearntracker.net
https://www.returntolearntracker.net
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Table B5. Difference-in-Differences Estimates Relative to Most-in-Person Districts Using 
Unadjusted Districts 
Dependent Variable: Grade Nine Logged Enrollment

(1) (2) (3)

Most Remote –0.010 0.001 0.001

(0.008) (0.007) (0.007)

–0.007 0.009 0.009

Middle Remote (0.007) (0.006) (0.006)

–0.010 0.001 0.001

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 42,546 42,546 42,546

R2 0.01 0.01 0.01

Note: Results are for “unadjusted” districts that had no imputed counts or PK–12 totals. Each column represents estimates from a sep-
arate regression. The dependent variable is logged enrollment in grade nine. Columns 1, 2, and 3 are the estimates from Equations 
1, 2, and 3, respectively. “Most in person” is the omitted category. See the text for descriptions of “most remote,” “middle remote,” 
and “most in person.” Robust standard errors (in parentheses) are clustered at the state level. † p < 0.1, * p < 0.05, ** p < 0.01,  
*** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 

Table B6. Difference-in-Differences Estimates Relative to Most-in-Person Districts Using 
Unadjusted Districts 
Dependent Variable: Grades 10–12 Logged Enrollment

(1) (2) (3)

Most Remote –0.005 –0.006* –0.006*

(0.010) (0.003) (0.003)

Middle Remote –0.010 –0.005 –0.005†

(0.007) (0.003) (0.003)

Fixed Effect: District X X X

Fixed Effect: Year X X X

Linear Time Trend X X

County Controls X

N 43,834 43,834 43,834

R2 0.01 0.01 0.01

Note: Results are for “unadjusted” districts that had no imputed counts or PK–12 totals. Each column represents estimates from a sepa-
rate regression. The dependent variable is logged enrollment from grades 10–12. Columns 1, 2, and 3 are the estimates from Equations 
1, 2, and 3, respectively. “Most in person” is the omitted category. See the text for descriptions of “most remote,” “middle remote,” and 
“most in person.” Robust standard errors (in parentheses) are clustered at the state level. † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes.

https://www.returntolearntracker.net
https://www.returntolearntracker.net
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Appendix C. Sample Construction
This appendix describes how we construct the sam-
ple of public school districts used in our analysis. 
We collected district-level enrollment data by grade 
for all public school districts between 2017 and 2022 
from state department of education websites from  
48 states and the District of Columbia. This resulted 
in a total of 17,460 districts, many of which were char-
ter schools with their own district identifiers. We 
retained 8,600 of these districts that also had Return 
to Learn data.

Most remaining districts had complete data, but 
some data were able to be imputed or infilled. Each 
district with data that we adjusted (outside of alge-
braic inferences) was flagged for removal from the 
secondary analyses that include only districts with 
unadjusted counts.

Not all states had available data in all years. For 
two states, Tennessee and Kentucky, 2022 enrollment 
data were unavailable from the state, but total dis-
trict PK–12 counts were available from the Common 
Core of Data (CCD) Local Education Agency files 
(which include PK–12 totals currently for 2021–22 and 
grade-level counts in prior years), allowing the inclu-
sion of 265 districts that also had Return to Learn 
data for overall but not grade-level analyses. Alabama 
data for 2016–17 were also unavailable from the state 
but were imputed from CCD files that matched state 
counts between 2018 and 2022. Two additional states, 
Rhode Island and Kansas, only made PK–12 district 
totals available, allowing for the inclusion of 202 dis-
tricts for overall but not grade-level analyses. For 
only these two states, each year’s total K–12 counts 
included prekindergarten counts because they could 
not be separated from the totals in all years. 

Some states suppressed small cell counts for some 
districts, overwhelmingly smaller districts whose 
grade-level counts might trigger suppression rules. 
In many cases, missing grade counts were able to be 
inferred algebraically from other grade totals in the 
same year and total counts provided by the state. We 

made such inferences when they were single grades 
that were algebraic certainties or when they were 
multiple grades with our grade-level spans that could 
be inferred for accurate grade-span counts. These 
logical inferences were not included in the “adjusted” 
district flag.

We changed anomalous or missing values in  
243 districts using means other than logical algebraic 
imputations. A number of Texas districts’ 2021–22 
enrollment data were missing counts for some or all 
grades in years before 2021–22. The Texas districts 
with counts in these years matched CCD grade-level 
counts for the same years, so we replace missing 
counts in 2016–17 and 2020–21 with values from CCD 
for complete data in 90 districts. Sixty-eight Texas 
districts were dropped due to incomplete 2022 data.

As Thomas Dee et al. found in their examination 
of state enrollment data,33 we found a number of 
districts with small enrollment counts in grades that 
CCD indicated the districts did not serve. In these 
instances, we set these small counts in non-served 
grades to missing, and these included 49 elementary 
or middle schools and 18 high school districts. In  
86 districts, we found anomalous counts in fewer 
than four grades across all six years of data and 
replaced those anomalies with inferred values based 
on the subsequent (or prior) grades in subsequent 
(or prior) years. 

After all means of imputation, 328 remaining dis-
tricts were missing at least one year of data, 38 dis-
tricts were dropped for having too many anomalies 
to infer with confidence, two were homeschool dis-
tricts, three were prekindergarten-only districts, 
and three were located on tribal lands. These dis-
tricts were removed, leaving a final analytic sample of  
8,226 districts that were present in the Return to 
Learn data and had at least a total student count in 
every year from 2017 to 2022, providing a balanced 
panel of 49,356 district-year observations.
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Appendix D. Event Study Estimates by Grade 
Level
Figure D1. Event Study Estimates for the 
Effect of Reopening Policies on Kindergarten 
Enrollment

Source: Return to Learn Tracker, Enrollment Collection, https://
www.returntolearntracker.net/2020-22-enrollment-changes. 
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Figure D2. Event Study Estimates for the 
Effect of Reopening Policies on Elementary 
School Enrollment

Source: Return to Learn Tracker, Enrollment Collection, https://
www.returntolearntracker.net/2020-22-enrollment-changes. 
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Figure D3. Event Study Estimates for the 
Effect of Reopening Policies on Middle School 
Enrollment

Source: Return to Learn Tracker, Enrollment Collection, https://
www.returntolearntracker.net/2020-22-enrollment-changes.

Panel A. Most-Remote Districts, Middle School Grades 

Panel B. Most-in-Person Districts, Middle School Grades
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Figure D4. Event Study Estimates for the 
Effect of Reopening Policies on High School 
Enrollment

Source: Return to Learn Tracker, Enrollment Collection, https://
www.returntolearntracker.net/2020-22-enrollment-changes. 
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Appendix E. Model Results Including State-by-
Year Fixed Effects

The results below repeat the findings from Columns 
1–3 in Tables 2 and 3 in the main text. Column 4 adds 
state-by-year fixed effects to Equation 3. Similarly, 
Figure E1 presents results of the event study pro-
duced using Equation 4 with the addition of state-by-
year fixed effects. 

Including state-by-year fixed effects accounts 
for the possibility of unobserved state-level policies 
that influence K–12 enrollment in all districts within 
a state during a specific year. These unobserved 

factors may have changed over time in ways that are 
spuriously correlated with district reopening plans. 
Including state-by-year fixed effects yields more 
conservative estimates of impacts of instructional 
offerings, but findings remain statistically signifi-
cant and are generally consistent with the estimates 
presented in the main report. Additional results for 
grade-level analyses using state-by-year-fixed effects 
are available by request.

Table E1. Difference-in-Differences Estimates Relative to the Most-in-Person Districts

Dependent Variable: K–12 Logged Enrollment

(1) (2) (3) (4)

Most Remote –0.023*** –0.013*** –0.013*** –0.009***

(0.006) (0.003) (0.002) (0.002)

Middle Remote –0.010† –0.004** –0.004** –0.004*

(0.005) (0.002) (0.001) (0.002)

Fixed Effect: District X X X X

Fixed Effect: Year X X X X

Linear Time Trend X X X

County Controls X X

Fixed Effect: State by Year X

N 49,356 49,356 49,356 49,356

R2 0.12 0.12 0.12 0.17

Note: Each column represents estimates from a separate regression. The dependent variable is logged K–12 enrollment. Columns 1, 
2, and 3 are the estimates from Equations 1, 2, and 3, respectively. “Most in person” is the omitted category. See the text for descrip-
tions of “most remote,” “middle remote,” and “most in person.” Robust standard errors (in parentheses) are clustered at the state level.  
† p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 

https://www.returntolearntracker.net
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Table E2. Difference-in-Differences Estimates Relative to Most-in-Person Districts, by School Level

(1) (2) (3) (4)

Panel A. Dependent Variable = Kindergarten

Most Remote –0.073*** –0.046*** –0.046*** –0.031**

(0.008) (0.008) (0.008) (0.009)

Middle Remote –0.024** –0.014* –0.014* –0.010

(0.007) (0.006) (0.006) (0.007)

N 45,426 45,426 45,426 45,426

Panel B. Dependent Variable = Elementary

Most Remote –0.026*** –0.012** –0.012** –0.009**

(0.007) (0.004) (0.004) (0.003)

Middle Remote –0.012* –0.006* –0.006* -0.005†

(0.005) (0.002) (0.002) (0.003)

N 46,038 46,038 46,038 46,038

Panel C. Dependent Variable = Middle School

Most Remote –0.021* –0.010* –0.011* –0.007*

(0.009) (0.005) (0.005) (0.003)

Middle Remote –0.011 –0.003 –0.003 –0.004

(0.007) (0.003) (0.003) (0.003)

N 46,104 46,104 46,104 46,104

Panel D. Dependent Variable = High School

Most Remote –0.007 –0.007* –0.007* –0.002

(0.009) (0.003) (0.003) (0.003)

Middle Remote –0.009 –0.003 –0.003 –0.001

(0.006) (0.003) (0.003) (0.003)

N 44,118 44,118 44,118 44,118

Fixed Effect: District X X X X

Fixed Effect: Year X X X X

Linear Time Trend X X X

County Controls X X

Fixed Effect: State by Year X

Note: Each column in each panel represents estimates from a separate regression. The dependent variable in the four panels, respec-
tively, is logged kindergarten enrollment, logged elementary school enrollment, logged middle school enrollment, and logged high 
school enrollment. Columns 1, 2, and 3 are the estimates from Equations 1, 2, and 3, respectively, and Column 4 contains estimates 
from Equation 3 with state-by-year fixed effects added. “Most in person” is the omitted category. See the text for descriptions of “most 
remote,” “middle remote,” and “most in person.” N sizes are not consistent across panels because not all districts have enrollments 
in all grades for all years. Robust standard errors (in parentheses) are clustered at the state level. † p < 0.1, * p < 0.05, ** p < 0.01,  
*** p < 0.001.
Source: Return to Learn Tracker, Enrollment Collection, https://www.returntolearntracker.net/2020-22-enrollment-changes. 
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Figure E1. Event Study Estimates for the Effects of 
Reopening Policies on K–12 Enrollment Including State-
by-Year Fixed Effects

Note: Estimates are results from Equation 4 with added state-by-year fixed effects. 
Source: Return to Learn Tracker, Enrollment Collection, https://www. 
returntolearntracker.net/2020-22-enrollment-changes. 
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