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We study the effects of the COVID pandemic on educational attainment. By 2022, entry into two-year col-
leges was 21 percent lower than before the pandemic, with larger declines in Black- and Hispanic-majority
colleges. Four-year college entry declined by only 6 percent and then rebounded 4 percent. High school grad-
uation reached an all-time high in 2022. To explain these patterns, we undertook an interrupted time series
design. Lower numbers of COVID cases and higher levels of in-person instruction led to increased college
entry and possibly increased graduation. Relaxation of graduation standards explain between-state varia-
tion in high school graduation and helps explain the continued high graduation rates. Changing labor-
market opportunities do not explain cross-state variation in attainment. We suggest additional explanations
for these trends. Barring other substantial changes, we predict that future college attainment will be lower
for cohorts of school or college age during the pandemic, especially for some marginalized groups.
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Education has been near the center of the pandemic lowered test scores and exacerbated
COVID crisis in part due to a concern about score gaps associated with poverty and race-
what the pandemic would do to students aca- ethnicity, especially in districts that made more
demically, socially, and psychologically. Alarge use of remote instruction (Bacher-Hicks, Good-
and growing number of studies find that the man, and Mulhern 2021; Betthduser, Bach-
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EFFECTS OF THE COVID-19 PANDEMIC ON EDUCATIONAL ATTAINMENT

Mortensen, and Engzell 2022; Goldhaber, Kane,
etal. 2022; Halloran et al. 2021; Lewis et al. 2021;
Sass and Goldring 2022; Thorn and Vincent-
Lancrin 2021; West and Lake 2021). These score
gaps may foreshadow large and negative eco-
nomic impacts in the future (Goldhaber, Kane,
et al. 2022; Hanushek and Woessmann 2020).
Others have found evidence of declining men-
tal health and stunted emotional development
(Blanchflower and Bryson 2022; Czeisler et al.
2020), which may also have long-term repercus-
sions.

Some research has also examined educa-
tional attainment, especially overall K-12 enroll-
ment and college enrollment. Thomas Dee and
his colleagues, for example, reported a sharp
drop in kindergarten enrollments and smaller
effects on enrollment in higher grades (Dee and
Murphy 2021; Dee et al. 2021). Also, the National
Student Clearinghouse (NSC 2022) reported de-
clining college enrollment, especially in two-
year colleges.! Remote and hybrid schooling
was likely a key factor, which is troubling given
the limited evidence that COVID education pol-
icies had much benefit for public health (Har-
ris, Ziedan, and Hassig 2021), especially when
masking and vaccine policies were in place
(Chernozhukov, Kasahara, and Schrimpf 2021;
Goldhaber, Kane, et al. 2022).2 However, we show
that COVID triggered other changes, which were
partly conflated with instruction, that may also
have affected attainment.

We make four contributions to this discus-
sion. First, we examine two forms of educa-
tional attainment that have received little at-
tention in the COVID literature: high school
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graduation and the transition from high school
to college. Others have reported trends in the
total number of students attending college. We
focus on initial college entry, as distinct from
other influences such as dropout and persis-
tence. High school graduation and college en-
try are both key stepping stones to further hu-
man capital investment that are critical to
individual well-being and macroeconomic
growth. It is therefore important to document
pandemic-related trends in these outcomes.
What effect did COVID have on high school
completion and college entry during the first
year of the pandemic? Given the declines in
achievement and enrollment observed in every
other study, and the apparent decline in the
ability of educators to engage students in a
pandemic, we expected similar declines in high
school graduation and the transition to college.
For college entry, our results confirmed our ex-
pectation. The transitions from high school to
college dropped significantly—by 16 percent
in two-year colleges and 6 percent in four-year
colleges in 2021 relative to the pre-pandemic
period. In 2022, two-year entry dropped even
further, by 21 percent, whereas four-year entry
rebounded to just 2 percent below 2019 levels.
But we find a very different pattern for high
school graduation, which actually increased
slightly in 2020, dipped slightly in 2021, and
then rebounded in 2022 to an all-time high. As
far as we know, high school graduation was the
only educational outcome to improve during
the pandemic. Given the decline in the quality
and engagement of schooling during this pe-
riod, this is a somewhat surprising result.’

1. This finding aligns with research on the 1916 polio epidemic, which led to a decline in educational attainment
(Meyers and Thomasson 2017), though a study of the 1918 flu pandemic found no such effect (Ager et al. 2022).

2. Research suggests that school-age children played little role in the early spread of the virus (Goldstein, Lip-
sitch, and Cevik 2021; Viner et al. 2020), and that reducing class sizes—a large part of the rationale for hybrid
schooling—does little to slow the spread of viruses (Bazant and Bush 2021; von Hippel 2021). Also, the switch
away from in-person schooling did little to slow the spread of COVID, except perhaps in the districts where the
prior level of COVID was highest (Goldhaber, Imberman, et al. 2022; Harris, Ziedan, and Hassig 2021). Unfortu-
nately, the decision to adopt remote or hybrid schooling was not concentrated in the districts with the highest
COVID levels—the districts where remote schooling might have made a difference—but instead in districts with
more people of color and low-income families, and in Democratic-leaning districts, whether those districts had
high levels of COVID (Flamm et al. 2022; Grossmann et al. 2021; Harris and Oliver 2021).

3. Other researchers expressed uncertainty about the direction of high school graduation rates during the pan-
demic. For example, in December 2020 the College Board reported that the pandemic “introduces substantial
uncertainty” into projections of high school graduation. Also, an article published in August 2021, more than a
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Second, how did educational attainment
patterns vary by student subgroup and sector?
We found that the improvement in high school
graduation was broad based. Though marginal-
ized groups saw larger drops in 2021, they also
saw larger rebounds in 2022. For every sub-
group, high school graduation rates were at
least as high in the spring of 2022 as in the pre-
pandemic spring of 2019—and in some groups
notably higher.

College entry, however, saw sharp drops, es-
pecially in two-year colleges serving high per-
centages of Black and Hispanic students. The
changes were more muted at the four-year col-
lege level, and change seemed to be associated
with colleges’ racial and ethnic composition
rather than their economic levels. The rise in
racial and ethnic inequality in college entry is
a sign that COVID may have long-lasting effects
on economic inequality.

Third, what policy and environmental fac-
tors explain variation in the pandemic’s effects
in different institutions and states? Prior stud-
ies have focused on how schools and colleges
varied in their COVID instructional modes. But,
especially with high school graduation and the
transition to college, the human capital model
suggests that a variety of other factors were
likely at play, including a change in academic
standards and opportunity cost (labor-market
opportunities) for teenagers. We include prox-
ies for these and other explanations in an inter-
rupted time series analysis that includes
district-institution fixed effects and unit-
specific time trends. Despite the noted differ-
ing trends in high school graduation and col-
lege entry, variation in these trends nationally
can be explained by common factors. Lower
numbers of COVID cases and higher levels of
in-person instruction led to increased college
entry and possibly increased higher gradua-
tion. Relaxation of high school graduation
standards is the one factor that seems to ex-
plain the differing trends because, anecdotally,

DISPARATE EFFECTS OF DISRUPTIVE EVENTS ON CHILDREN

high school educators were directed to ease the
burden on students during the difficult pan-
demic period. We find some direct evidence of
this in states with high school graduation ex-
ams that also reduced their academic stan-
dards and saw higher graduation rates during
the pandemic. Finally, differential labor-market
opportunities do not seem to explain variation
in any of the attainment measures.

Fourth, why are the results so different
across the various age groups and levels of the
educational system? We observe four main
patterns when we juxtapose our results with
prior studies: smaller enrollment declines in
high school than in earlier grades; larger de-
clines in kindergarten than in other elemen-
tary grades (Dee and Murphy 2021; Dee et al.
2021; Musaddiq et al. 2022); small increases in
high school graduation but large declines in
the transition from high school to college; and
larger declines in two-year than in four-year
college enrollment.

We offer three plausible explanations for
these patterns based on social science research.
First, entry, persistence, and completion are
different processes. Both kindergarten and col-
lege entry are forms of entry and were nega-
tively affected by the pandemic, whereas high
school graduation, a form of persistence, was
much less affected. Second, one reason for the
difference between entry and persistence is
that teenagers’ social bonds to their friends
make them likely to persist in and complete
high school and college once they have en-
tered. Last, two-year colleges and students dif-
fer from those at the four-year college level in
multiple ways that may explain the larger drops
in two-year college enrollment.

THEORY

In addition to empirically focusing on the ef-
fects of the pandemic and pandemic-related
education policies, we use human capital the-
ory to identify COVID-related factors that

year into the pandemic, analyzed the responses of sixteen- to eighteen-year-olds to the Current Population
Survey, reporting that “The pandemic reduced the likelihood of students reporting that they were enrolled in
high school by about 1.8 percentage points in April 2020 vs. in the same month in prior years, although enroll-
ment rebounded back to typical levels by October 2020” (Chatterji and Li 2021). Our results suggest nearly

opposite patterns for high school graduation.
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might have affected educational attainment.
The theory highlights factors that changed dur-
ing the pandemic and are theoretically con-
nected to education attainment decisions.

One key economic factor in the standard hu-
man capital model is the opportunity cost of
missed work. This certainly changed during the
pandemic—first with a decline in opportunity
as the economy shut down and then with an
upward spike in later years as firms had trouble
hiring workers. In addition to opportunity cost,
a more direct cost of education was the threat
to physical health posed by COVID to individu-
als and their vulnerable friends and family
members.* This is not a cost normally consid-
ered in the human capital model because, un-
der normal circumstances, this cost is minis-
cule, but the health risks were higher for some
jobs during the pandemic.®

The return to education is also central to the
human capital model and may also have
changed during the pandemic. Research con-
sistently shows that students learn less online
(Xu and Jaggers 2013; CREDO 2023) and young
people may have realized that education cre-
dentials under these conditions would have
less value. Similarly, labor economists empha-
size the consumption value of education (psy-
chic costs). If remote instruction, or in-person
instruction with masking, is less engaging,
then the consumption value may have declined
in parallel with the decline in investment value.
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Expected economic returns are also affected
by the probability of competing credentials,
conditional on starting an education invest-
ment. One factor affecting this probability is
government- and institution-imposed aca-
demic standards. For example, many states re-
quire that high school students pass a gradua-
tion exam in order to receive a credential.® As
we explain, there are also reasons to expect that
standards changed during the pandemic in a
variety of ways that may have affected the edu-
cation decisions of young people.

This discussion suggests four main factors
that changed as a result of the pandemic that,
according to human capital theory, might have
affected students’ education choices during
this unusual period: instructional mode, relax-
ation of academic standards, economic oppor-
tunity, and actual levels of COVID infection. We
discuss our measures of these constructs in the
following section. Our analysis focuses espe-
cially on the mechanisms behind attainment
changes during the 2020-2021 school year
(what we simply call 2021).

DATA

This section discusses the data for the high
school and college analyses, respectively. In
each section, we start with a discussion of the
educational attainment measures, followed by
the potential explanatory factors associated
with the respective outcomes.

4. In general, the direct cost of education did not change during the pandemic. The federal government did in-
stitute loan forbearance, which allowed students to delay payments. However, even without forbearance, inter-
est on student loans does not generally accumulate while students are still in college and it seems unlikely
students considering entering college would have expected loan forbearance to continue beyond their college
exit. Debt accumulation and repayment on loans taken out during the pandemic would thus have been unaffected
by loan forbearance. President Biden's loan forgiveness program was not announced until August 2022, after
the period of analysis.

5. The cumulative return to education might also have been affected by the noted health effects. COVID not only
incurred high immediate costs but also reduced life expectancy and therefore the potential work years during
which students could benefit from the return to education. The effect here is similar to that on older workers
choosing less in education because they too have fewer working years from which to reap the benefits.

6. The evidence on high school graduation exam effects is fairly mixed and generally finds small or null effects,
except perhaps among very low performing students (Jacob 2001). Reardon and colleagues (2010) note the
possibility of a discouragement effect among very low-performing students. This means that, during the pan-
demic, students who thought they might not pass the test might have stayed in high school when the require-
ment was relaxed. Finally, the relaxation of graduation exam requirements could also proxy for broader relaxation
of standards.

RSF: THE RUSSELL SAGE FOUNDATION JOURNAL OF THE SOCIAL SCIENCES
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High School Data

Graduation Rates
We study high school graduation rates, by
school district, at both traditional public and
charter schools. Forty-four U.S. states have
made graduation data available through the
spring of 2021, and twenty-four have also pro-
vided graduation data for the spring of 2022.”
The 2021 sample includes essentially the entire
country. The 2022 sample overrepresents
southern and politically conservative states,
covering less of the Northeast, upper Midwest,
and Great Plains. This is worth noting given
that remote instruction and other COVID-
cautious policies were more common in politi-
cally liberal states (Grossman et al. 2021; Harris
and Oliver 2021). In all, of roughly ten thousand
regular school districts, we have data for 7,789
in 2021 and 3,661 in 2022. The smaller figure,
for 2022, encompasses 53 percent of total na-
tional enrollment.®

One advantage of using high school gradu-
ation data is that states are required to use a
single measure, the adjusted cohort graduation
rate (ACGR), which is standardized and man-
dated for all states by the federal government.
The ACGR divides the number of graduates by
the number of students enrolled in the same
school or district in their freshmen year or who
transferred in, subtracting from the denomina-
tor the legitimate exits, such as transferring out
of the district or into homeschooling. Nonle-
gitimate exits count against the school or dis-

trict (that is, they reduce the graduation rate)
and dropout is the most common example.
Missing data are also counted as nonlegitimate
exits and reduce the graduation rate.

The question arises whether graduation
trends could be influenced by pandemic-
related trends in legitimate exits. Transfers to
private schools or homeschooling increased
during the COVID pandemic, changing the de-
nominator of official graduation statistics.’ Stu-
dents transferring to private schools likely had
higher family incomes and achievement levels
than those who stayed in the public sector,
which implies that private school transfers de-
flated the public school graduation rates—that
is, the increase in public school graduation
rates would be larger if adjusted for student
achievement and family incomes. The effect of
increased homeschooling on public school
graduation rates is not as clear because we do
not know the dropout probabilities of families
who chose to homeschool during the pan-
demic. During normal times, homeschooling
families tend to be more religious, with fewer
mothers in the paid workforce than other fam-
ilies, but during the pandemic, when schools
were perceived as dangerous and many em-
ployed parents stayed home, the demographics
of new homeschoolers were very likely differ-
ent. Although we cannot observe outcomes for
transfer students and homeschoolers, we do
approximate the total number of high school
students transferring out of each district by ex-
amining changes in the cohort size."

7. For the spring of 2022, the included states are Alabama, Alaska, Arkansas, California, Colorado, Georgia, lowa,
Indiana, Kansas, Maine, Maryland, Missouri, Mississippi, Nebraska, Nevada, New York, Ohio, Oregon, South
Carolina, South Dakota, Tennessee, Virginia, Washington, and Wyoming. For the spring of 2021, the only omit-
ted states are the District of Columbia, Hawaii, Michigan, Montana, Oklahoma, Utah, and Vermont (for a sum-
mary, see table A.1).

8. Although the percentage of enrollment is the most important figure, it translates into a smaller percentage
of school districts. This is because our sample disproportionately includes southern states, which have a smaller
number of larger, county-level districts. Also, our focus on high school graduation limits us to secondary and
unified districts, excluding elementary districts that exist in some states and do not enroll high school students.
Data are also missing for roughly 15 percent of districts in the included states.

9. The meaning of homeschooling under the pandemic is somewhat ambiguous. If students are enrolled in a
school and attended classes in some form (synchronous or otherwise), they would not be counted as homeschool-
ers. Instead, homeschooling is supposed to be limited to students who are not receiving instruction of any kind
from district schools.

10. As noted, when students formally transfer to private schooling or homeschooling (legitimate exits), they are
removed from the cohort and therefore from the graduation rate calculation.
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Among the state policies that might also
have affected high school graduation rates dur-
ing COVID are accountability and school fund-
ing. All states are required to include high
school graduation as part of school account-
ability, giving schools incentives to make these
percentages as high as possible, either through
genuine school improvement or strategic be-
havior (Harris et al. 2023). Schools also usually
have incentives to keep students enrolled to the
extent that total funding comes from state and
federal sources where revenue is based on en-
rollment levels. This could create some incen-
tive to hold students back and have them re-
peat grades, but mechanisms for retaining
children were limited because high-stakes tests
were suspended in 2020 and 2021. In addition,
emergency federal aid flowed to schools during
the pandemic, reducing incentives to game en-
rollment to achieve revenue gains; and some
states instituted hold-harmless provisions that
delinked enrollment and funding in the short
run.

We note three issues of data quality. First,
federal rules require schools and districts to
provide documentation to states to verify trans-
fers, but doing so may have been more difficult
during the pandemic. If transfers were under-
counted, then true graduation rates may have
been even higher than our estimates. Also, high
school graduation data are missing at much
higher rates for subgroups. Many states that
report overall graduation by district do not re-
port any data for subgroups such as Black stu-
dents, Hispanic students, or economically dis-
advantaged students. Even in states that do
report subgroup graduation rates, we cannot
report results for groups defined by two vari-
ables—for example, Black students who are not
economically disadvantaged. In other states,
cell-size requirements lead to some additional
missing data; however, we show later that miss-
ing data likely does not explain our findings.
Last, the criteria for receiving free lunch—a
common indicator of poverty—broadened dur-
ing the pandemic and we are unsure how this
affects the definition of subgroups in the out-
come data.
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Instructional Mode

For high school instructional mode, we use
data from the Return to Learn (R2L) project of
the American Enterprise Institute (AEI), which
monitored more than 8,500 public school dis-
tricts’ instructional status on a weekly basis.
With data collection and validation assistance
from the College Crisis Initiative (C2i) at David-
son College, R2L began scraping websites of
regular, noncharter, public school districts with
at least three schools in September 2020. Each
week, AEI and C2i then validated the results of
the algorithm by calling districts and manually
searching district websites and social media
pages to confirm district mode of instruction
when needed. R2L categorizes school districts
as in-person, hybrid, or remote. Districts are
categorized as in-person if all grade levels can
attend school in the buildings five days per
week and families can still opt for fully remote
instruction or a hybrid model. Hybrid districts
either allow students in some grades to return
to buildings in person whereas other grades
can only return in a hybrid or remote model or
all students can return to buildings for four
days or less each week while learning remotely
the rest of the time. Finally, a district is defined
as remote when all grade levels above first
grade participate in virtual instruction five days
per week, with no option for in-person or hy-
brid learning.

Our specific treatment variable is the share
of days that schools were in each instructional
mode during 2021." High school graduation
comes at the end of the school year, so the in-
structional modes used throughout the year
are relevant. Consistent with prior research us-
ing national samples, our data show that the
hybrid category is most common, followed by
in-person and fully remote. We code each dis-
trict’s instructional modes in terms of the
share of weeks in each mode for the academic
year (that is, as a continuous variable).

Academic Standards

For the high school analysis, we use data re-
garding state standards from Education Week
(2021), which summarize three main types of

11. We assume that the total number of instructional days did not change because the minimum number of days

is specified in state laws.
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standards that could have been relaxed: time in
school, testing and grading, and credit hours.

Time flexibility. Two types of time-related
policies emerged: allowing students to delay
completion of requirements (such as to later in
the summer), or allowing students reduced at-
tendance during the academic year. Of the
states that are part of our 2021 analysis, all but
one reported some type of time flexibility. In
the vast majority of cases, the laws are written
to give districts more flexibility than they would
normally have, but we cannot observe district
decisions.

Testing flexibility. Almost all states elimi-
nated testing requirements at least for the 2020
school year. Some state policies also mentioned
relaxation of grading policies. We did not count
these in the index, however, because grading is
already at the discretion of school districts, and
state guidance on this dimension does not
bind school practices. We also ignored relax-
ation of rules pertaining to high school equiva-
lency because GEDs (general educational de-
velopment) are not counted in the high school
graduation rate data we are reporting. For some
states in the Education Week data, relaxation of
standards was evident for a single, noncore test
such as civics, but we did not count this as a
relaxation of standards because of the narrow
flexibility this entailed.

Seventeen states had graduation exams be-
fore COVID and may have eliminated these as
arequirement for graduation.” Of these states,
six are in our sample: Florida, Indiana, Nevada,
Ohio, Virginia, and Washington. In our regres-
sion estimates, we include a variable for Gra-
dExam (interacted with the relaxation of stan-
dards) because the effects of a relaxation of
standards is likely to have a stronger effect
when graduation exams exist.

Credit flexibility. Other than testing require-
ments, the main connection between state and
local policy is credit hours and course require-

DISPARATE EFFECTS OF DISRUPTIVE EVENTS ON CHILDREN

ments. Many states instituted policies indicat-
ing that students on track to pass classes before
COVID could pass their courses in the spring
of 2020 based on that past performance.

Creating a single measure of relaxed stan-
dards. We first coded each state as having re-
laxed each of the three forms of standards
(time, tests, and credits) and then took the sim-
ple sum of these as an index of relaxation of
standards (min = 0, max = 3). Some states of-
fered blanket flexibility on graduation require-
ments and we code these states with the maxi-
mum of 3 on the index.

These measures of academic standards are
imperfect in several ways. First, we cannot ob-
serve district standards or enforcement, the lat-
ter of which might have been more lax at the
district level even without a relaxation of state
standards, especially in a pandemic. Also, in
most cases, districts are already allowed to im-
pose standards that are stricter than those im-
posed by the state. Thus some districts might
have relaxed standards even without state ac-
tion.

An additional source of uncertainty per-
tains to the years for which the policies apply.
Some states explicitly limited the policy to the
graduating class of 2020, but in others it is un-
clear. It is possible, for example, that the states
relaxing their standards in 2020 also did so for
the 2021 graduating class, but we do not ob-
serve this.

External Validity

We are interested in drawing conclusions about
student outcomes and their pandemic-related
causes for the nation as a whole. Although we
have nearly complete national data on high
school graduate through the spring of 2021
(N = 44 states), we do not for 2022 (N = 24 states;
53 percent of national enrollment). To address
this missing data, we calculated the differences
in mean covariates for the included and ex-

12. This number comes from the Education Commission of the States based on 2016 data (https://www.ecs
.org/wp-content/uploads/Info_Request_States_with_exit_exams.pdf). The states with EOC-based requirements
are Florida, Indiana, Louisiana, Maryland, Massachusetts, Mississippi, New Mexico, New York, Oklahoma, Texas,
Virginia, and Washington. States with other graduation exams are Florida, Idaho, Massachusetts, Nevada, New
Jersey, New Mexico, Ohio, Oregon, and Washington. As the overlap between the lists implies, some states require
both: Florida, Massachusetts, New Mexico, and Washington.
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cluded states. Shown in table A.2, these show
that the excluded states are generally quite sim-
ilar on these measures. We provide additional
tests of external validity in the following sec-
tion using the high school graduation mea-
sures themselves. We do not provide compa-
rable tables for the college data because the
Integrated Postsecondary Education Data Sys-
tem (IPEDS) data include essentially all col-
leges in the United States.

College Data

Similar to the discussion of high school data,
this section discusses our college outcomes
and the factors we study that might explain
variation across institutions.

Enrollment

College enrollment data come from the Na-
tional Center on Education Statistics (NCES)
IPEDS, which includes essentially all public
and private colleges in the United States. We
focus particularly on first-time, full-time de-
gree or certificate-seeking undergraduate stu-
dents who graduated from high school in the
past twelve months, collected by NCES as part
of the fall enrollment survey—what we call im-
mediate entry or the transition to college.” We
focus on college entry in part because most
analyses have focused on total college enroll-
ment; entry is one part of enrollment that is
closely related to our other focus—on high
school graduation.

Unlike the high school graduation data,
IPEDS provides no breakdown by racial/ethnic
or income subgroups for postsecondary entry.
But we can still address equity of outcomes by
reporting the results by institution-level demo-
graphics. We break institutions into four racial-
ethnic categories: >50 percent Black, >50 per-
cent Hispanic, >50 percent White, and Other.
By construction, the Other category includes
institutions that are racially diverse so that no
group exceeds 50 percent. We also break insti-
tutions into two categories indicating whether

159

Pell grant dollars per student—a proxy for fi-
nancial need—are above or below average.

Instructional Mode Data

The College Crisis Initiative panel dataset cap-
tures nearly three thousand two-year and four-
year institutions’ daily instructional modes
during the fall of 2020 (Marsicano et al. 2020).
To collect data, C2i built a web crawler to check
institutional websites and announcements ev-
ery day and code information into seventeen
instruction categories. Data was then validated
by C2i student employees for quality assurance.
We condense the seventeen categories into a
four-category version that is similar to the K-12
data, which facilitates comparability across
these education institutions.

We focus on college instructional mode as
of September 15, 2020. This is because, as
noted, the college analysis focuses on the tran-
sition from high school to college in the fall
semester and we expect those decisions to be
based on the instructional mode at the begin-
ning of the school year.

Data Common to High School and College

Labor-Force Participation

Our analysis is mainly focused on teenagers
leaving high school or entering college. The
pandemic affected work opportunities for this
group in complex ways, which varied over time.
Early in the pandemic, in the spring of 2020,
the unemployment rate spiked as businesses
were forced to shut down. Businesses that em-
ploy large numbers of teenagers, such as res-
taurants and stores, were exceptionally hard
hit. The job market then gradually improved as
businesses began to reopen.

We considered several measures of eco-
nomic opportunity. We ruled out the unem-
ployment rate because the denominator of this
rate includes only those in the labor force and
participation in the workforce dropped precip-
itously during the pandemic and remained well

13. These first-time freshmen data include students attending across state lines (for example, Central Piedmont
Community College on the NC/SC border). Two-year colleges sometimes give cross-border residents from local
areas in-district tuition (for example, College of Southern Nevada in Las Vegas for students from Arizona and
California, less than an hour’s drive away from the borders with both).
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below prior trends throughout the years in our
analysis. We also consider job openings to get
around this problem, but these data are only
available down to the state level.

As aresult, we view the labor-force participa-
tion (LFP) rate as the best indicator of job op-
portunities, relying on county-by-year data
from the U.S. Bureau of Labor Statistics (BLS).
Because the BLS reports calendar years instead
of academic years, the main pandemic period
data we have is for the 2020 calendar year,
which covered the first nine months of the pan-
demic. The 2021 LFP data were not available at
the county level as of this writing.

COVID Community Spread and Risk

For institutions that were in-person, students
might have been concerned about the health
effects of attending school or college in-
person. We measure this perceived risk using
the county case rate data from the New York
Times. Although actual risk is likely better re-
flected in hospitalization data (Harris, Ziedan,
and Hassig 2021), COVID cases were more
widely reported and therefore were likely a bet-
ter measure of the risk perceptions that
weighed on educational decisions. Given the
possible connection between COVID transmis-
sion and instructional mode, we test for an in-
teraction between the two, as described in the
next section.

ECONOMETRIC FRAMEWORK

In this section, we outline the model we esti-
mate. As our intent is to estimate the causal
effects of these various factors on educational
attainment, we also discuss associated threats
to identification.

Model

The previous discussion suggests that many
factors, or treatments, might have affected ed-
ucational attainment during the pandemic.
This rules out methods such as difference-in-
differences (DID) and comparative interrupted
time series (CITS), which are premised on the
existence of a single, usually dichotomous,
treatment. In this case, however, we have mul-
tiple, continuous treatment measures. CITS
and DID are infeasible in this setting and we

therefore use an interrupted time series design
with an untreated comparison group. When
the high school graduation rate is the depen-
dent variable, we specifically estimate as fol-
lows:

Grad,, = p(InstrMode,) + 3,(LFP,)
+ B,(StdRelax,) + p,(StdRelax,,
* GradExam,) + p,(COVID,,)
+ B,(COVID,, * InstrMode,,)
+ feTimey, + 0, + &, @

where Grad,,is the graduation rate for district
d in year ¢t. Time, is a district-specific linear
trend, and 6,is a district-specific fixed effect.
These account for differences in pre-pandemic
district outcome levels and trends that might
have been correlated with the explanatory vari-
ables of interest. We also cluster standard er-
rors at the district level.

The variable LFP,, is the labor-force partici-
pation rate in county k and year ¢. The change
in negative in almost all counties under the
pandemic, so the variable really captures the
degree to which LFP dropped. The variable
InstrMode,, is a vector of variables indicating
the share of weeks in-person and remote (with
hybrid is the omitted category).

StdRelax,, is an index of standards in state s
where higher values reflect greater relaxation
of standards (see above). GradExam, is an indi-
cator for whether a state had a graduation exam
before COVID. Coded in this way, GradExamis
time constant, so we do not include the vari-
able separately, but do include the interaction
with StdRelax,, because the extent of standards
relaxation is most likely to play a role in states
that had a state graduation exam.

COVID,, is of the number of reported COVID
cases in the county. We include this separately
and interact this with instructional mode be-
cause we might expect COVID prevalence to
play a larger role in schools and colleges that
are operating in-person.

The model is slightly different for college
entry. The dependent variable is now initial col-
lege entry and the state standards and gradua-
tion exams are no longer relevant. Also, the
unit of analysis shifts from districts to colleges
¢, so we cluster standard errors at the college
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level and we include college fixed effects and
college-specific linear time trends. We identify
the counties that each college officially serves
and aggregate LFP,, to this level. These adjust-
ments yield the following equation:

In(Entry,,) = B(InstrMode,) + B,(LFP,)
+ ﬁ?(COVIDkt) +ﬂ4(COVIDkt
* InstrMode,) + f,Time,,
+6 +e, 2)

where In(Entry,,) is the natural logarithm of the
number of immediate entry enrollments at col-
lege ¢ in the fall 0of 2020, 6. is now a college fixed
effect, and Time,, is the college-specific linear
time trend.

As in equation (1), hybrid is the excluded cat-
egory, but the C2i data include more categories
that we combine into an Other category that is
included along with in-person and remote. Al-
though these specifications do not have an ex-
plicit post indicator for the start of COVID,
most of the estimates are implicitly identified
from pre-post changes. To see why, note that
the COVID variable is zero, and the InstrMode,,
variable is coded as entirely in-person for all
the pre-COVID periods.”* We also estimate
more extensive versions of equations (1) and
(2), adding interactions between school/college
race and the other variables.

Threats to Identification

Including state and district fixed effects ac-
counts for time-invariant unobserved district
characteristics, which research shows to be
strong predictors of school reopening deci-
sions; in particular, the strongest predictors
have been demographics and local politics
(such as percentage Republican vote), which
are largely constant within local geographic
units over this short time frame (Grossman et
al. 2021; Harris and Oliver 2021). These and
other time-constant factors, such as neighbor-
hood composition, are accounted for with

unit-specific time trends and district or college
fixed effects in equations (1) and (2), respec-
tively.

By including multiple treatment variables,
we further reduce the possibility that our re-
sults reflect some other mechanism. For exam-
ple, if we only included instructional mode,
and this is correlated with COVID cases, then
we would conflate the role of these two factors.
We make no claim that we have accounted for
everything that might have affected high school
graduation and college entry. For example,
some working parents chose to move and live
with family members who could support for re-
mote learning for their children. This could
bias our estimates as such moves are time-
varying shocks that are contemporaneous to
the start of the pandemic and the changes in
the various treatment variables.

RESULTS: TRENDS IN ATTAINMENT

In this section, we provide results for trends in
high school outcomes, overall and by sub-
group, then do the same for college outcomes.

High School Graduation Trends

We are interested, first, in the change in overall
graduation rates that can be reasonably attrib-
uted to the COVID pandemic. We have three
post-treatment years: 2020 graduation oc-
curred just a few months after the start of the
COVID crisis; the 2021 and 2022 school years
followed entire school years of COVID-affected
learning.

Figure 1 shows the annual trends in high
school graduation from 2016 to 2022. High
school graduation rates increased every
spring from 2017 to 2019, continued increas-
ing in 2020 despite the pandemic, dropped
slightly in 2021, then rebounded in 2022 to a
new record high. Although the 2022 figure is
still below what we might have expected
based on the pre-pandemic trend, it is still the
only education outcome to our knowledge

14. An exception is with LFP, which has variance across all years within districts and counties. This is desirable
in the sense that it allows us to use more information about the covariance of LFP and educational attainment,
though it does require an assumption that we can extrapolate the pre-COVID covariance to the post-COVID
period, even though LFP changed in a sharp and discontinuous way. In any event, the issue is likely a small one
because most of the changes over time occur at the time of the pandemic.
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Figure 1. Trends in High School Graduation Rates
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Note: Sample A includes 3,163 districts with no missing data on the dependent variable or covariates
for 2016 through 2022. Sample B includes 4,841 districts with no missing data for 2016 through 2021.

All estimates are weighted by graduate cohort size.

that improved, in absolute terms, during the
pandemic.

We show the results for two samples of
states. Sample A has data through 2022 for
twenty-four states. Sample B has data for forty-
four states, but only through 2021. We compare
the trends as a check on external validity of the
less complete 2022 data. The results show that
both the level and trends in high school gradu-
ation were very similar between the two sam-
ples. In each year, the high school graduation
rates of the two groups of states are within one
percentage point of each other. We also found
that the covariate means are quite similar in
the two samples (see table A.2). For this reason,
it seems likely that the 2022 results, though
based only on the twenty-four states in sample
A, are representative of the nation as a whole
(see also appendix figure A.1).

Another potential problem with these trend
lines is the transfer of high school students

from publicly funded schools to homeschool-
ing and private schools. Graduation rates may
have increased because either the numerator
(number of graduates) increased or because
the cohort sizes decreased, or both. For exam-
ple, if eleventh graders with lower-than-
expected graduation rates transferred to home-
schooling, then that alone could account for
the increased graduation rate among students
who stayed in public school. Moreover, we
might have expected this type of transfer to be
especially high in certain kinds of districts.
Tareena Musaddiq and her colleagues (2022)
find that transfers to homeschooling were
most common in in-person districts, though
this finding pertains to Michigan and might
not apply to this broader sample or at the high
school level.”®

We tested whether the change in graduation
rates was an artifact of a change in the denom-
inator by plotting the trends in the number of

15. Some students also transferred to private schools, but we would expect these students to have higher-than-
expected graduation rates, so this could not explain the observed pattern.
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Figure 2. Trends in High School Graduation Rates by Race
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Note: 368 districts weighted by graduate cohort size.

graduates, which track the changes in rates (see
figure A.2)." In other words, if the continued
rise in graduation rates had been due to a con-
tinued decline in the cohort sizes, then this
would have implied that the trends were pre-
senting a misleading picture of graduation.
Our results therefore reinforce that the in-
crease in high school graduation was not
mainly due to transfers.

High School Graduation Trends by Subgroup
Figure 2 shows high school graduation trends
by race; figure 3 shows graduation trends for
students by free lunch eligibility and for
English-language learners and students with
disabilities. Students in certain racial sub-
groups (such as Asian Americans) are not in-
cluded because very few districts had large
enough samples to support such reporting.
For every reported subgroup, high school
graduation rates were at least as high in 2020
as 2019—and reached an all-time high in 2022.
In fact, the largest increases seem to have oc-

— —e — - White

T T
2020 2022

Hispanic

curred for the most disadvantaged groups.
Black and Hispanic students, as well as stu-
dents with disabilities, economically disadvan-
taged students, and English-language learners,
all saw larger increases than White students.
A limitation of the analyses in figures 2 and
3is that subgroup high school graduation data
are missing for most states in recent years. To
test whether our results may be nonrepresenta-
tive of the nation as a whole, we reconstructed
the figures, assigning the district-level demo-
graphics to the district’s overall graduation
rate, so that essentially no data are missing.
Predictably, this tends to even out the gradu-
ation levels and attenuate spikes and creates
some deviations from the prior results (see
figures A.5 and A.6). Although graduation
bounced back in 2022 for all subgroups in the
earlier results, this was not the case for those
with high percentages of disabled students in
the additional appendix figures. Finally, al-
though high school graduation generally re-
bounded to reach all-time highs, this was not

16. We note that four states did not report the number of graduates and cohort sizes: lllinois, Mississippi, North
Carolina, and North Dakota. We examined the overall trends in graduation in the full-data sample and they are
similar to the four excluded states, so the smaller sample we analyze is likely not due to the smaller sample.
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Figure 3. Trends in High School Graduation Rates by Poverty, Disability, and Language Status
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Note: 476 districts weighted by graduate cohort size.

the case for every subgroup. Thus the results
are broadly robust, but the missing data prob-
lem makes it difficult to interpret these excep-
tions.

One reason for the disproportionate in-
creases in high school graduation among stu-
dents with disabilities was suggested to us by
a state education administrator in charge of
special education who argued that these groups
had a harder time meeting high school gradu-
ation requirements before COVID. The relax-
ation of these standards in many states may
therefore have had a disproportionately posi-
tive impact on their ability to graduate. The
same argument may apply to English-language
learners.

College Entry Trends

We report immediate college entry for all col-
leges reported in IPEDS, separately by two- and
four-year sectors. The years attached to the data
always refer to the spring, so the college data
need to be interpreted differently than the data
for high school graduation. The number 2020,
for example, refers to the 2019-2020 school year
in both the high school and college analyses,

——o —- Econ-Disadvantaged

but the high school data are based on spring
2020 graduation and the college entry outcome
is based on fall 2019 enrollment. This means
that we only have two post-treatment years,
2021 and 2022, for the college entry data and
the 2020 school year is entirely pre-pandemic.
We use only the sample of colleges with com-
plete data.

Figure 4 shows that after four years of stabil-
ity before the pandemic, college entry dropped
sharply in the first pandemic year. The drop
was 16 percent in two-year colleges and 6 per-
cent in four-year colleges. In four-year colleges,
there was a rebound in 2022, when enrollments
were only 2 percent below 2020 levels, but entry
for two-year colleges continued to drop in 2021
to 21 percent below 2020 levels. Juxtaposed with
rising high school graduation rates, the drop in
college entry is even worse than it looks. The
number of potential college entrants was ris-
ing, but fewer of them were deciding to pro-
ceed.

A drop of this size is unusual, especially in
recent decades. The 21 percent drop at the com-
munity college level is almost as large the en-
tire 27 percent drop in initial entry from 2008
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Figure 4. Trends in College Entry
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to 2019 (Garrett 2019). It is difficult to compare
with earlier decades because initial college en-
try was not commonly tracked until recent
years. However, even the smaller 10 percent
drop in total enrollment appears at least as
large as any other dip dating back to 1970 (U.S.
Census Bureau 2023).

College Entry Trends by Subgroups

IPEDS does not report college entry by demo-
graphic subgroups, so instead we report entry
trends by institution-level characteristics: aver-
age Pell grant dollars per student and the per-
cent from each race-ethnicity. Figures 5 and 6
show that, in the two-year college sector, entry
declined across all demographic groups, but
declined most steeply at Hispanic- and Black-
serving institutions.” We also see no evidence
of a 2022 rebound for any subgroup. COVID re-
duced college entry and those low levels have
continued.

The smaller drop in four-year sector entry,
noted earlier, also shows up as less extreme
changes in subgroups (figures 7 and 8).
Hispanic-serving institutions again saw the
largest relative drops in entry, but low- and
high-Pell institutions both saw similar drops in
entry. For reasons that are unclear, high-Pell
four-year colleges saw a slight but persistent
decline, whereas low-Pell institutions saw a
larger drop followed by a similar-size rebound.

We also calculated how college entry changed
for public, private-nonprofit, and for-profit in-
stitutions (figures A.3 and A.4). In the two-year
sector, the drop in overall entry was concen-
trated in public institutions, and for-profits saw
no decline at all. This is another sense in which
the long-term consequences for students are
worse than they appear. For-profit colleges are
known to have very low economic returns for
students (Cellini and Chaudhary 2014).

In this discussion, we interpret these results

17. We also reran the results for Pell based on median Pell dollars per student and mean-median Pell dollars per

new entrant and the results were very similar.
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Figure 5. Trends in Two-Year College Entry by Race
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at which at least 50 percent of students are White. By this definition, the sample has 533 White, 39
Black, and 78 Hispanic-serving two-year colleges. Colleges where no group accounts for 50 percent of
enrollment are not shown. The y-axis is the average college entry size.

Figure 6. Trends in Two-Year College Entry by Pell
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Figure 7. Trends in Four-Year College Entry by Race

1,700
1,300
Z
b=
=}
]
g 900 _ _ o _
k) @ \ 4 — o _ o
2
O
500- @ — — — — — — - —— - _a_
o ®*———_ _ _ -—————— -
100
T T T T T T
2017 2018 2019 2020 2021 2022
Year (Spring)
—@— White ——@ —- Black Hispanic

Source: Authors’ tabulation.
Note: The sample includes 1,240 White, 103 Black, and 60 Hispanic-serving colleges.

Figure 8. Trends in Four-Year College Entry by Pell
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as the result of effects of the COVID pandemic.
Although normally this would be questionable
with simple trend lines, it is difficult to con-
ceive of any other factor that could have had
nearly the impact of COVID during this period.
Even factors such as changes in the economy
were themselves driven by COVID and COVID
responses. Thus, in this unusual case, we see
the simple deviations from the prior trends as
causal estimates of the total impact of the pan-
demic and related policies.

RESULTS: MECHANISMS OF
ATTAINMENT VARIATION

In the previous section, we showed how the
trends in outcomes changed. In this section,
we explore the specific mechanisms behind the
increase in high school graduation and drop in
college entry by estimating equations (1) and
(2), leveraging variation across locations. For
all outcomes, we can provide evidence regard-
ing the roles of instructional mode, opportu-
nity cost, and COVID spread and risk. In addi-
tion, with high school graduation, we provide
evidence regarding the role of academic stan-
dards.

For the post-treatment period, we focus on
the 2021 school year for three reasons. First,
this is the year we have the most covariate vari-
ation to work with, especially on instructional
mode. Second, some of the covariates, such as
relaxation of standards, were only available for
2021. Third, the 2021-2022 outcome data be-
came available too late in the publication
schedule for us to incorporate them.

High School Mechanisms

In this section, we examine the specific COVID-
related factors shaping the changes in educa-
tional attainment shown in the prior section.
We begin with high school graduation and con-
tinue on to immediate college entry.

Overall Influence of High School Mechanisms

Our estimates of equation (1) are shown in ta-
ble 1 for the forty-four states from which we
have high school data for 2021 graduation ef-
fects. All estimates report standard errors clus-

tered at the district level. All specifications
shown include district fixed effects and district-
specific linear time trends, as outlined in equa-
tion (1).

We start with a model that includes only the
instructional mode variables. The first coeffi-
cient in column (1) shows that increasing in-
person learning from 0 to 100 percent is associ-
ated with a small (0.856 percentage point) rise
in the high school graduation rate, relative to
the omitted hybrid category. But this appears
to reflect correlation among the covariates, as
instructional mode is no longer related to high
school graduation when we include LFP, stan-
dards, and COVID cases. This highlights the
value of including proxies for all the factors the-
oretically related to attainment.

In models (2) and (3), academic standards
are the only statistically significant predictor of
the changes in high school graduation. More
precisely, the states with graduation exams that
also relaxed their standards saw larger in-
creases in high school graduation rates. This
result requires some clarification because our
media searches indicate that the official relax-
ation of standards occurred only in 2020 and
these results focus on the 2021 graduating
class. One possible explanation is that gradua-
tion exams are normally taken before the se-
nior year of high school. Thus canceling tests
in the spring of 2020 would have had a delayed
effect on students who were high school ju-
niors at the time. Another possibility is that
schools and districts followed the leads of their
states and kept relaxing standards after 2020.
When we estimated the effects for the 2020
graduating class (available on request), the re-
laxation of standards more clearly increased
high school graduation.

None of the other factors is associated with
changes in high school graduation in the main
specification. As a robustness check, we drop
the district linear trends (table A.3) and, in that
case, COVID cases are negatively associated
with high school graduation. In another ver-
sion (available on request), we also reestimated
the appendix model while centering the inter-
actions on the global means." This specifica-

18. For discussion of this method, see Schuetze and von Hippel (2023).
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Table 1. Regression Results for High School Graduation

(1) (2) (3)
In-person 0.856*** -0.053 0.858
[0.216] [0.319] [1.422]
Remote -0.315 -0.787 1.545
[0.659] [0.666] [3.272]
LFP -0.088 -0.089
[0.068] [0.068]
StdRelax -0.290** -0.266*
[0.136] [0.142]
StdRelax* GradExam 0.304%** 0.301%**
[0.099] [0.099]
COVID cases -0.004 0.006
[0.004] [0.015]
In-person* COVID cases -0.011
[0.015]
Remote* COVID cases -0.026
[0.035]
Total R? 0.879 0.879 0.879
Observations 34,245 34,245 34,245
District FE, Year FE Y Y Y
District-specific time trend Y Y Y

Source: Authors’ tabulation.

Note: The dependent variable is the high school cohort graduation rate, ranging from 0 to 100. Learn-
ing mode has three categories: in-person, hybrid, and remote (hybrid was the reference group). The
sample period ranges from 2016 to 2021, excluding 2020. COVID cases were defined as cases per
thousand people. Standard errors in parenthesis are clustered at the district level.

*p<.d,**p<.05 ***p<.01

tion increases precision considerably and
shows a clearer role for in-person instruction
in increasing high school graduation. Given the
inconsistency across specifications, we con-
clude that higher numbers of COVID cases and
higher levels of in-person instruction may have
increased high school graduation, but we can-
not be sure. In none of these specifications,
however, do we see any role for the labor-force
participation rate.

High School Mechanisms by Subgroup

The earlier figures showed high school gradu-
ation trends were more negative for Black stu-
dents, Hispanic students, and economically
disadvantaged students for the year of inter-
est here 2021. This could be due to two fac-
tors: that the groups differ in the mean values
of covariates such as instructional mode,

sometimes called the endowment effect and
the differences in group responses to those
covariates, sometimes called the coefficient
effect.

We can gauge the endowment effect by ex-
amining the differences in means by subgroup.
Because the interaction between graduation ex-
ams and relaxation of standards is the stron-
gest predictor of changes in high school gradu-
ation, we focus on those descriptives in table 2
as an example. Graduation exams are more
common in states with fewer Black and His-
panic students. This suggests that the sharper
drops in high school graduation may be be-
cause more advantaged groups saw greater re-
laxation of standards.

To understand the coefficient effects, we
also reestimated the regression models, inter-
acting each term in table 1 with race. This
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Table 2. High School Covariate Means by Subgroup, 2021

Grad COVID

Group In-person  Remote LFP StdRelax Exam Cases N (districts)
FRL >=0.75 0.22 0.39 46.54 1.77 0.10 91.99 1,010
<0.75 0.35 0.20 49.26 1.85 0.24 85.48 5,728
White >=0.5 0.36 0.13 48.82 2.05 0.21 87.43 5,009
<0.5 0.29 0.33 48.69 1.66 0.21 86.11 1,729
Black >=0.5 0.20 0.40 47.59 2.32 0.16 83.22 286
<0.5 0.33 0.23 48.82 1.80 0.21 86.94 6,452
Hispanic >=0.5 0.28 0.37 47.73 1.31 0.09 96.02 645
<0.5 0.33 0.21 48.97 1.95 0.24 84.69 6,093

Source: Authors’ tabulation.

yields a large number of coefficients (available
on request). In summary, we do not see much
evidence of differences in coefficients between
racial groups. We also implemented a Blinder-
Oaxaca decomposition to more precisely deter-
mine the role of coefficients and endowments,
but these turned out to be difficult to inter-
pret.” Overall, then, we conclude that the dif-
ferential effects of COVID on high school grad-
uation by race are due mainly to differential
relaxation of academic standards.

College Mechanisms

Our analysis of college mechanisms focuses on
the 2020-2021 school year, meaning the college
entry in the fall of 2020.

Overall Influence of College Mechanisms

Our analysis of college instructional mode par-

allels the high school graduation analysis. Ta-

bles 3 and 5 report estimates of equation (2) for

two- and four-year colleges, respectively.
Compared with high school, the role of col-

lege instructional mode is closer to what we ex-

pected. In-person instruction was associated
with increased entry and remote instruction
shows the opposite pattern. Hybrid, again, is
the omitted category.?) This positive role for
in-person instruction is not surprising for sev-
eral reasons. Many two-year college programs,
like welding and nursing, are hands on and
cannot be carried out remotely (Schanzenbach
and Turner 2022). Table 4 shows that Hispanic-
serving institutions were more likely to have
remote instruction, so instructional mode
seems like a clearer contributor to declining en-
rollment in Hispanic-serving institutions noted
earlier (see figures 5 and 6).

We also see some evidence that two-year col-
lege entry was driven partly by COVID spread,
but we see no significant interactions between
instructional mode and COVID spread. LFP is
unrelated to two-year college entry. As with in-
structional mode, it appears that some of the
racial differences in COVID trends can be ex-
plained by the COVID case “endowment.”

The relationship between instructional
mode and entry is weaker at the four-year col-

19. The Blinder-Oaxaca decomposition is designed to quantify the degree to which the group differences in the

outcome (in this case, high school graduation) are due to the endowment and coefficients. Unfortunately, the

results of this method were difficult to interpret, especially in high school, because the coefficients on both in-

person and remote instruction were of the same sign and magnitude. Also, when there are many coefficients,

as in the present case, seeing the net effect of all the coefficients combined is somewhat uninformative. Finally,
the Blinder-Oaxaca also includes a third interaction term that adds further complexity to the interpretation.

20. The Other category is so rare in the data that the interpretation of these coefficients is not meaningful.
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Table 3. Regression Results for Two-Year College Entry

(1) 2) (3)
In-person 0.208*** 0.139%** 0.174%**
[0.030] [0.039] [0.059]
Remote -0.020 -0.024 0.030
[0.035] [0.035] [0.067]
Other 0.070 0.083 -0.113
[0.078] [0.079] [0.192]
LFP -0.003 -0.003
[0.008] [0.008]
COVID cases -0.004*** -0.002
[0.001] [0.003]
In-person* COVID cases -0.002
[0.003]
Remote* COVID cases -0.003
[0.003]
Other* COVID cases 0.008
[0.010]
Total R? 0.986 0.986 0.986
Observations 4,495 4,495 4,495
College FE, Year FE Y Y Y
College-specific time trend Y Y Y

Source: Authors’ tabulation.

Note: Linear regressions of two-year college entry (logged) on the learning mode and other covari-
ates. Learning mode has four categories: in-person, hybrid, remote, and other (hybrid was the ref-
erence group; reported in shares from 0 to 1). The sample period is school years 2017 to 2021. The
COVID Cases variable is defined as cases per thousand people. Standard errors in parenthesis are
clustered at the college level.

*p <. ¥ p<.05 **p<.01

Table 4. Two-Year College Covariate Means by Subgroup
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Group In-person  Remote Other LFP COVID Cases N (Colleges)
Pell > Mean 0.09 0.75 0.05 46.84 23.72 235
< Mean 0.16 0.69 0.02 48.67 18.18 669
White  >50% 0.21 0.58 0.03 48.38 16.90 546
<50% 0.08 0.83 0.02 48.42 21.41 358
Black  >50% 0.08 0.64 0.13 46.84 30.28 45
<50% 0.15 0.70 0.02 48.44 18.75 859
Hispanic >50% 0.03 0.93 0.00 46.79 24.23 81
<50% 0.17 0.66 0.03 48.66 18.17 823

Source: Authors’ tabulation.
Note: The Pell variable is defined as Pell dollars per entering student.
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Table 5. Regression Results: Four-Year College Entry

2) (3)
In person 0.081%** 0.052*** 0.048
[0.017] [0.020] [0.033]
Remote -0.037 -0.037 -0.058
[0.025] [0.025] [0.048]
Other -0.129** -0.127** -0.167**
[0.064] [0.064] [0.073]
LFP -0.001 -0.002
[0.007] [0.007]
COVID Cases -0.002*** -0.002
[0.001] [0.002]
In-person* COVID Cases 0.000
[0.002]
Remote* COVID cases 0.001
[0.003]
Other* COVID cases 0.002
[0.004]
Total R? 0.990 0.990 0.990
Observations 9,528 9,528 9,528
College FE, Year FE Y Y
College-specific time trend Y Y

Source: Authors’ tabulation.

Note: Linear regression of four-year college enroliment (logged) on learning mode and
other covariates. Learning mode has four categories: in-person, hybrid, remote, and other
(hybrid as the reference group). The sample period is school years 2017 to 2021, and all
years are spring years. COVID Case was defined as cases per thousand people. Standard
errors in parenthesis are clustered at the college level.

*p<a;** p<.05 ***p<.01

lege level (table 5). In addition to having fewer
hands-on programs than two-year colleges, so-
cial life is a more central feature of four-year
institutions, which are typically residential.
For this reason, instructional mode may mat-
ter less than the “social mode” or ability to so-
cialize with classmates. Many colleges allowed
on-campus social life to continue even as
classes were remote and they had little control
over off-campus activities. The other coeffi-
cients are similar to the two-year college re-
sults; again, we see some evidence that COVID
spread reduced entry, but no interactions be-
tween COVID cases and mode. While the sub-
group college entry changes were relatively
small in this sector, this is despite similar en-
dowment differences in instructional mode
and some other factors (table 6), which rein-

forces that students were simply less respon-
sive to those differences compared with two-
year colleges.

College Mechanisms by Subgroup

As in the high school analyses, we interacted
race with the other covariates and found no
substantive differences across the racial sub-
groups. We see less in-person instruction in the
Hispanic-serving institutions, suggesting that
the endowment effect might be the driving
force behind the college entry differentials for
this group trends (see figure 5).

To summarize, instructional mode was a key
driver of the large drop in two-year college at-
tendance; COVID cases also played a smaller
role in both two- and four-year colleges. More-
over, as at the high school level, the differential
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Table 6. Four-Year College Covariate Means by Subgroup

Group In-Person  Remote Other LFP COVID Cases N (Colleges)
Pell >=mean 0.14 0.72 0.04 48.91 21.46 330
< mean 0.26 0.45 0.01 49.65 19.12 1,606
White >=0.5 0.34 0.39 0.01 49.70 17.80 1,271
<0.5 0.13 0.59 0.02 49.45 21.67 665
Black >=0.5 0.24 0.40 0.03 47.96 23.58 108
<0.5 0.26 0.47 0.02 49.65 19.13 1,828
Hispanic >=0.5 0.08 0.67 0.08 46.25 30.36 63
<0.5 0.27 0.46 0.01 49.77 18.70 1,873

Source: Authors’ tabulation.

Note: Pell is defined as the amount of Pell grant per entering student.

attainment trends by subgroup appear to be
driven more by endowments of instructional
mode and COVID cases than coefficient differ-
ences.

DISCUSSION

In this study, we estimate the effects of COVID
on high school graduation and immediate en-
try to two- and four-year colleges, filling out the
picture that others started to create regarding
K-12 enrollment (Dee and Murphy 2021; Musad-
diq et al. 2022) and overall college enrollment
(NSC 2021, 2022). The results, combined with
those of prior studies, suggest considerable
heterogeneity in COVID effects on enrollment
across levels of education (such as K-12 versus
college) and across types of enrollment (initial
enrollment, persistence, and completion). In
this discussion, we propose some plausible ex-
planations that may explain some of this het-
erogeneity and provide a more complete pic-
ture of the pandemic’s effects on educational
attainment.

Patterns Across Institution Types
Figure 9 summarizes the results for high school
graduation and college entry alongside evi-
dence from other studies on the other educa-
tional institutions and levels, from kindergar-
ten through college for the 2021 school year. We
see four key patterns and associated explana-
tions.

First, we see smaller enrollment declines in
high school than in earlier grades. Figure 9

shows, for example, that enrollment increased
slightly in grades 10 through 12 but decreased
significantly in grades 1 through 5. We offer two
general explanations for the smaller enroll-
ment declines in high school, compared with
earlier grades: teenagers’ autonomy and their
need for nonfamilial social interaction.

We combine the second and third patterns:
kindergarten enrollment dropped more than
twice as much as other elementary grades—
and the transition from high school to college
dropped more than high school enrollment
and, even more so, high school graduation. We
treat these together because, as we argue, they
may have a common origin. Kindergarten and
the start of college both involve entering and
starting in a new education institution and, es-
pecially during a pandemic, entry is fundamen-
tally different from persistence and comple-
tion.

Fourth, we see larger declines in two-year
college enrollment than in four-year college en-
rollment. We explain below how this is due to
differences between two-year colleges and their
students vis-a-vis those in four-year colleges, as
well as elaborating on all of these patterns and
potential explanations.

Mechanisms for Cross-

Institution-Type Variation

The first pattern is smaller enrollment de-
clines in high school than in earlier grades.
One reason for it is likely that teenagers de-
pend more on their friendships than preado-
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Figure 9. Change in Enrollment and Entry, K-16 (2021 minus pre-COVID)
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Note: All data for figure 9 are for the 2021 school year. The K-12 numbers are enrollment changes
based on analysis reported in the New York Times based on data from the National Center for Educa-
tion Statistics. The high school graduation and college entry numbers are from figures 1 and 2 in our
analysis. The college enrollment numbers are from the National Student Clearinghouse.

lescents do (Buhrmester and Furman 1987;
Claes 1998; Gehring and Feldman 1988; Mc-
Nelles and Connolly 1999; Noller 1994; Valken-
burg and Peter 2007). The quality of adolescent
relationships is important to social adjust-
ment (Waldrip et al. 2008).* As Michel Claes
(1998, 167) puts it, “intense relationships with
same-sex peers constitutes a universal reality
of adolescence.” Conversely, as friendship
bonds strengthen, closeness between children
and their parents begins to weaken as they
move from preadolescence to adolescence
(Claes 1998; Gehring and Feldman 1988; Noller
1994).

In a pandemic, this creates a distinctive

challenge for teenagers. The pandemic simul-
taneously increased anxiety (because of the
health risk posed to loved ones, uncertainty
about the future, and economic hardship),
but also made it more difficult to cope as pan-
demic lockdown reduced the extent and
depth of friend interactions that are so impor-
tant to them. Staying enrolled in high school
and college was one of the few steps teenagers
and young adults could take to address the
problem. Isolation from friends may be partly
why teenagers suffered worse depressive
symptoms than younger children during the
pandemic (Panchal et al. 2021). Staying in
high school likely attenuated these symp-

21. Closeness as a psychological concept refers, first, to interdependent interactions in range of settings and
activities and, second, to the qualitative experience, such as emotional communication and self-disclosure (Col-

lins and Repinski 1994).
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toms, but not enough to prevent them en-
tirely.”

Similarly, adults report seeking support
from friends and family when they experience
anxiety (Addison et al. 2007).” During the SARS
outbreak, researchers found that people coped
by seeking support, that is, using emotional
and other support from friends or family to
comfort them (Lee-Baggley et al. 2004). This
type of support-seeking is more feasible when
people are in direct contact, such as attending
schools and colleges in-person. This coping
strategy might be even more common among
teenagers given the importance of friendships
for this group.

A second broad explanation for more stable
enrollment in high school is that teenagers
have greater autonomy with which to continue
attending school, in three respects. First, they
can complete their schoolwork more autono-
mously. Parents are less able to help older chil-
dren academically because of the higher com-
plexity of material, making homeschooling less
effective. Second, and partly for the same rea-
son, teens exert more control over educational
decisions, such as whether to attend school.
Third, once they reach age sixteen, many high
schoolers also have access to cars, directly or
indirectly through their friends, making it eas-
ier to attend high school, if they choose. The
higher levels of autonomy on these dimensions
mean that teenagers had more control over the
decision to continue in school and, given the
many reasons why they would wish to continue,
that autonomy may have combined with their
own personal motivation to stay in school.

We also considered the possible role of
COVID vaccines, which were approved for ado-
lescents before they were approved for younger
children. Specifically, the Pfizer-BioNTech vac-
cine was approved for individuals sixteen years
and older on December 11, 2020, but was not
approved for ages twelve to fifteen until May 10,
2021, and was only approved on an emergency
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basis for ages five to eleven on October 29, 2021.
Even though vaccines might have played a role
in theory, it is unlikely given that COVID spread
itself did not predict high school graduation
(see table 1). We simply do not see evidence that
high school attainment was related to health,
which would seem to eliminate vaccines as an
explanation.

Patterns two and three involve larger drops
for entry versus persistence and completion.
One reason for this is likely the high cost of de-
layed completion. High school students are ex-
pected to graduate at a specific time—all stu-
dents are labeled as Class of YEAR— and failing
to graduate in that year could stigmatize stu-
dents among their peers and make it difficult
to continue. Such a clear expected date of com-
pletion is less pronounced at other levels of
education. Also, students who are held back or
who drop out of high school have a very low
likelihood of future completion and the costs
of noncompletion are considerable (Levin et al.
2006). High school graduation is critical to
opening up long-term life options even for
those who do not plan to attend college.

Second, completion of a degree usually
comes with requirements. Especially at the
high school level, the requirements for comple-
tion are higher than the requirements for entry
and continuation. Essentially anyone who has
completed eighth grade is guaranteed admis-
sion to a public high school. The higher stan-
dard for completion than entry also applies at
the college level; although public discourse fo-
cuses on hypercompetitive elite colleges, the
vast majority of college goers attend nonselec-
tive institutions. At both the high school and
college level, students are required to take cer-
tain courses and maintain minimum grade
point averages, especially in core courses.

Why then did high school graduation stay
stable? One reason may be that states relaxed
many of the standards they have in place for
this form of high school completion. As shown

22.This logic also aligns with the way teenagers and adults cope with anxiety. Research on teenagers who have
been physically abused, for example, shows that friends more consistently buffer teenagers from the negative
side effects of abuse (Folger and Wright 2013; Runtz and Schallow 1997).

23. This is based on the Coping Strategies Inventory. Three of the sixteen items pertain to social relationships
and, in one study (Addison et al. 2007), respondents report these as common strategies.
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in table 1, states with graduation exams who
relaxed their standards saw larger increases in
high school graduation (other things equal).*
Anecdotally, high school teachers were also
told to allow students to pass their courses with
quite minimal forms of participation. Colleges
might also have relaxed graduation standards,
but this is harder to observe.”

Persistence and completion might also have
remained more stable because of the coping
explanation discussed earlier. Persistence and
completion mainly involve maintaining social
relationships, which are especially important
in a pandemic (Addison et al. 2007; Lee-Baggley
et al. 2004), whereas entry involves creating
new relationships, which was difficult to do un-
der pandemic social distancing.

The fourth pattern was larger entry and en-
rollment drops in two-year versus four-year col-
leges. This pattern cannot be explained by ei-
ther of the described factors because college
entrants are of roughly the same ages and face
the same general decision: whether to enter or
continue in college.”® However, two-year col-
leges are different in important ways from four-
year colleges. First, as Diane Schanzenbach and
Sarah Turner (2022) show, many two-year col-
lege programs require hands-on activity, which
makes them particularly difficult to carry out
remotely. These include mechanical trades and
nursing, which encompass a much smaller
share of students at the four-year college level.
Thus the large drop in two-year college entry
and enrollment may just reflect that these
hands-on activities were not available or that
hands-on learning was more significantly hin-
dered.

Afinal difference is that students at two-year
college have a more tenuous connection to
higher education than do students at four-year
colleges. Relative to four-year students, two-
year students are more likely to be older, to be

enrolled part time, and to stop out for both ac-
ademic and nonacademic reasons. For those
reasons, it should not be surprising that the
enrollment and progress of two-year students
was more disrupted by the pandemic.

CONCLUSION

Considerable attention has been paid to learn-
ing loss during the pandemic. Here we extend
the literature to focus more on educational at-
tainment. Our preliminary results suggest that
high school graduation did not decline during
the pandemic—in fact, it increased to an all-
time high. In contrast, the immediate transi-
tion to two-year colleges was the most nega-
tively affected outcome, dropping by 21 percent
two years after the onset of the pandemic. The
results were consistently worse for students of
color across types of attainment—high school
graduation, two-year college entry, and four-
year college entry.

We also examined variation in outcome
trends across schools and colleges. Instruc-
tional mode and COVID cases both predicted
educational attainment, especially college en-
try but perhaps in high school as well. The re-
duction in academic standards also seems to
have propped up high school graduation rates,
perhaps especially for white students and those
with disabilities.

In addition to trying to understand hetero-
geneity between educational institutions (such
as variation in graduation across high schools),
we have identified distinctive patterns in at-
tainment across ages and levels from K-16:
high school enrollment and graduation in-
creased while other forms of attainment de-
creased; entry dropped more than persistence
and completion; and entry and enrollment
dropped more in two-year colleges. We pose hy-
potheses for each pattern, and additional re-
search is necessary to test them, but the analy-

24. Appendix tables and figures can be found online at https://www.rsfjournal.org/content/10/1/152/tab

-supplemental.

25. Many colleges also eased admissions standards, such as waiving SAT and ACT requirements, but this was
less important because these scores are not binding constraints for the vast majority of potential college en-

trants.

26. Our data only allow us to identify new college entries of students who just finished high school. The college
enrollment numbers, however, include students of all ages. Two-year college students are also more likely to be

nontraditional.
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sis provides a general sense that these patterns
that initially seem erratic were actually fairly
predictable.

We note some limitations of the present
analysis. COVID created a complex set of inter-
connected reactions that make it difficult to
tease out cause and effect. We have advanced
on prior research by considering a variety of
factors simultaneously but recognize the diffi-
culties involved in isolating the role each
played. Also, even though the IPEDS college
data include almost all colleges, we do note is-
sues, especially with the subgroup trends in
high school graduation, where missing data are
especially high and where robustness checks
yield some different conclusions.

The social welfare implications of all of this
are a bit unclear. Of course, young people (and
older people) are worse off because of COVID,
educationally and otherwise. But the relevant
question is whether the educational system
could have responded better, given the pan-
demic circumstances. The actual policy re-
sponse, at both the high school and college
level, entailed educational institutions trying
to serve students in ways as near as possible to
the prior norm, given social distancing rules.
One alternative would have been to engage in
much less social distancing (more in-person in-
struction) and serve students exactly as before,
but many families were worried about the pan-
demic and many students—and their teach-
ers—simply would not have shown up; and
spread the virus more when they did. Another
option might have been to require students, at
least at the high school level, to repeat the year
and try to catch up. This, too, would have come
at considerable cost as high schools would have
had to continue serving both incoming and re-
peating students at the same time. Adding a
year also likely would have led some students,
eager to finish their schooling and move on, to
drop out. Good options were simply not avail-
able.

What do these results mean for long-term
educational attainment? Will students return
to their prior patterns? It seems quite likely
that the kindergarteners who redshirted over
the past two years will eventually enter school
and that these students will continue through
the schooling system. But students who have
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already started school learned less and will
therefore be less prepared for higher grades.
Also, research suggests that students who do
not start college immediately after high school
have a lower probability of ever entering or
graduating. The lower entry rates we observe
therefore signal a likely persistent decline in
attainment.

What we do know with more certainty is that
human capital declined during the pandemic.
Even with high school graduation, which is
now at an all-time high, the reduction in stan-
dards means that this, too, is a signal of reper-
cussions to come—for students, schools, and
college alike—and especially for the most dis-
advantaged among us.
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