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In May 2020, the Pennsylvania Department of Education (PDE) approached the Mid-Atlantic Regional Educational
Laboratory (REL) about analytic support for its effort to produce guidance for the re-opening of school buildings
in the midst of the COVID-19 pandemic. The REL partnered with PDE on a three-part project, which included
examining emerging evidence on COVID-19’s public-health and educational implications for schools; interviewing
a wide range of Pennsylvania stakeholders to assess concerns and challenges related to reopening school
buildings; and creating an agent-based computational model to assess likely disease spread among students and
school staff under various approaches to reopening school buildings. This memo describes the findings of the
three parts of the project.

This work could not have been conducted without the collaboration of stakeholders in Pennsylvania. All REL
projects are partnerships with local educators and policymakers, but the urgency of this project—which had to
move from start to finish in less than a month—necessitated an extraordinary level of responsiveness from all
participants. We are deeply grateful to the educators, policymakers, administrators, and representatives of
various organizations who found time to speak with us on very short notice. (In over two decades of working in
the field, | have never seen so many interviews scheduled so quickly!)

Like all REL work, this project was funded by the U.S. Department of Education’s Institute of Education Sciences
(IES). We are grateful to participating IES staff, particularly Liz Eisner, Amy Johnson, and Matt Soldner, and to the
anonymous reviewers of this memo. Our IES project officer, Chris Boccanfuso, deserves special thanks. He not
only responded to drafts with quick and constructive comments, but also made sure to shepherd the work through
the formal review process at a pace that made it possible. RELs are not typically asked to address needs that are
as urgent as this one, and the review process was not set up for rapid responses; Chris made it work in a way that
allowed us to meet Pennsylvania’s needs quickly while maintaining the integrity and rigor of the review. There is
no way the REL could have met this challenge without his assistance.

Finally, we thank our partners at PDE. Pennsylvania’s Secretary of Education, Pedro Rivera, supported the work
fully and provided important input. And PDE’s Adam Schott and Rosemary Hughes were essential partners for the
project. They provided lists of prospective interviewees, proposed topics for the interview protocols, and
encouraged stakeholders to speak with us. They kept us informed about ongoing policy discussions in the state.
And they served as critical sounding boards as our findings began to take shape, helping us to clarify the
presentation of the findings that would ultimately appear in this memo. Our collaboration with Adam and
Rosemary exemplifies the kind of researcher-practitioner partnership that the RELs exist to create, bringing
research and analysis to inform critical decisions in educational policy and practice. We are enormously grateful
for their partnership.

Brian Gill, Ph.D., J.D.

Director, REL Mid-Atlantic
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COVID-19 has profoundly affected educational institutions across the Commonwealth of Pennsylvania, as it has in
the rest of the country and around the world. Since March 2020, school buildings statewide have been closed.
Although many schools have worked hard to provide instruction remotely, it is likely that schoolchildren all over
the state are missing out on a substantial amount of learning, with educational losses and other hardships that
are likely to be greater for some of the same populations that are disproportionately harmed by the disease itself,
creating a serious equity challenge.

As educational institutions plan for re-opening in Fall 2020, the Pennsylvania Department of Education (PDE)
needs to provide guidance to assist schools in developing policies and procedures for mitigating the spread of
COVID-19 and ensuring the safety of their students and staff. In May, PDE approached their partners at the U.S.
Department of Education’s Mid-Atlantic Regional Educational Laboratory (REL) to provide analytic support for
their guidance.

As with other states, Pennsylvania must balance the educational imperative to open schools with the public health
imperative to keep COVID-19 infection rates manageable until a vaccine becomes available. The available
preliminary evidence suggests that children are at low risk of serious COVID-19 symptoms (Dong et al., 2020;
Petrilli et al., 2020; CDC, 2020), but new reports of a COVID-19-related immune system failure in young children
suggest that they cannot be considered completely safe from the virus (Maxouris & Fox, 2020; Verdoni et al.,.
2020; Marsh & Musumeci, 2020; Toubiana et al., 2020; Shelley et al., 2020; Esper et al., 2020). Moreover, some
studies suggest that children might be spreaders of the virus even if they are asymptomatic or symptoms are mild
(Staff, 2020; Jones et al., 2020; Canadian Medical Association Journal, 2020; Rauscher, 2020). If so, a lack of careful
planning around re-opening of schools could indirectly lead to a substantial increase in COVID-19 among adults
the students interact with, including teachers, staff, and families. In Pennsylvania, as in the rest of the country,
substantial numbers of teachers are older than age 55 and therefore at higher risk of serious consequences from
COVID-19.

At the same time, the closure of school buildings has likely led to substantial educational losses (Kuhfeld et al.
2020), which may be disproportionately borne by disadvantaged students who have less opportunity to learn at
home. Even the most ambitious efforts to provide instruction remotely are unlikely to keep most students
engaged and learning as much as they would at school. And school building closures have placed large burdens
on parents as well.

In sum, in the face of enormous uncertainty, PDE needs to produce a guidance document that outlines options
for fall school openings while addressing infection risk, educational impact, and community concerns, with
attention to equity throughout. To inform PDE in developing this guidance, REL Mid-Atlantic researchers
undertook three tasks:

1. We conducted a rapid review of existing evidence on public-health and educational issues relevant to
reopening schools.
We interviewed a cross-section of stakeholders from around PA.
We used an agent-based model (ABM) (Koopman, 2002) to simulate the potential spread of COVID-19 under
alternative approaches to reopening schools.

This memo describes our findings from each of the three tasks.
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Part 1: Emerging Evidence on COVID-19 and School Closures

COVID-19 is a rapidly evolving global pandemic. Scientists, epidemiologists, and public health officials are
investigating the disease and examining which strategies are effective at mitigating the transmission. Local
education agencies, communities, and state education agencies are all weighing the risks of opening schools under
various circumstances, including the types of remote, in-person, and blended learning options that they can offer
given resource constraints. Findings on the rates of transmission to and from children, the fraction of carriers of
COVID-19 who are asymptomatic, and the effective steps to mitigate transmission and support safe school
reopening, are not conclusive. Newly published evidence and studies occurring in different places at different
times are often contradictory. In the absence of definitive evidence on transmission, it is challenging to make
decisions related to school reopening procedures. Yet the costs of school closures on children’s educational
progress and social, emotional, and physical health are considerable. Moreover, the burdens placed upon parents,
the community, and the local economy by school closures are substantial. This memo summarizes the evidence
currently available and describes how to apply this information to inform school reopening guidance.

The evidence review examined the following five research questions—three related to COVID-19 broadly and two
focused on education:

(1) What evidence is currently available on the risks to children from COVID-19?
(2) What evidence is currently available on the role of children and schools in the disease’s spread?

(3) What broad evidence on COVID-19 transmission (inside or outside of schools) should school systems bear in
mind in establishing practices for reopening?

(4) What evidence is available on the likely patterns in learning loss for students not attending in-person schools?
(5) What is the evidence available on the efficacy and best available practices of remote learning?

This rapid review of emerging evidence with implications for school reopening relied on peer reviewed medical
and scientific publications regarding COVID-19 published in 2020; academic preprints from sources such as
MedRXiv; publications from public health authorities, along with news articles that include statements from public
health authorities; and policy publications from school authorities and education organizations. For questions
regarding remote learning and learning loss, we examined studies and publications reviewed by the Institute of
Education Sciences’ What Works Clearinghouse, or included in reviews published by the RELs as well as recent
news articles related to the educational effects of the pandemic.

Because the timeliness and applicability of evidence is paramount, and fully representative and reliable data
(particularly for COVID-19-specific questions) are still not available, reviewers implemented a “best available
evidence” model of review. Reviewers prioritized studies conducted in the United States but included evidence
from other countries on the basis of large or representative samples, relevant outcomes, and applicability to
diverse school settings such as those in Pennsylvania.

For the studies included related to COVID-19 transmission, we considered the following criteria:

e Date of publication. For publications related to COVID-19, this search and review included references and
resources published in 2020.

e Search priorities of reference sources. Reviews gave search priority to study reports, briefs, and other
documents related to COVID-19 meeting one or more of the following criteria:

o Publication by a peer reviewed medical or scientific journal such as Lancet, Nature, BMJ, or Science
o Inclusion of large (more than 1,000 participants) or nationally or regionally representative samples
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Part 1: Evidence Review

o Study samples that included large numbers of school-age children and adolescents

o Statements of current policy or best available understanding of the disease by the Centers for Disease
Control and Prevention (CDC), state health agencies, or other major public health authorities

o Research that directly addressed key epidemiological questions relevant to the reopening of schools
through novel data collection and reliable measurement

For the studies related to remote learning and learning loss, we relied on an earlier REL review of evidence
(Hurwitz & Malick, 2020 and related webinar) as well as publications estimating learning loss specific to the current
school closures.

The results of this evidence scan should be considered preliminary because of the rapidly emerging and changing
evidence available on the public health and educational questions relevant to this review. The findings point
toward potentially promising practices that stakeholders can continue to assess as future, more rigorous research
becomes available.

Health risks and COVID-19 transmission

Children may be somewhat less susceptible to infection and spread of the disease, but the evidence is not
definitive, and reopening schools could contribute to virus spread.

School closures have been used as a public health tool to reduce the spread of COVID-19 in many countries.
Research on the role of children in the spread of COVID-19 in schools, however, has been ambiguous and
sometimes contradictory.

Susceptibility to COVID-19 infection in children versus adults and propensity to transmit to others.

Multiple studies suggest that children are less likely to be infected—which also would make them less likely to
spread the disease symptomatically or asymptomatically (though less evidence is available about whether children
who are infected are equally likely to transmit the disease than infected adults). Age disparities in observed cases
could be explained by children having lower susceptibility to infection, lower propensity to show clinical
symptoms, or both. Many global studies suggest that children are less likely to contract COVID-19 than adults:

e Davies et al. (2020) used data from six countries to estimate that the susceptibility to infection in people
younger than 20 is about half that of those older than 20 and that clinical symptoms manifest in 21 percent of
infections in people age 10 to 19. (https://www.nature.com/articles/s41591-020-0962-9#citeas)

e Four out of five studies conducted in China and Japan concluded that there is a significantly lower attack rate
(percentage infected when exposed) in children than in adults, indicating that children are less likely to become
infected with COVID-19 after being exposed to the virus. These studies collectively include 1,239 index cases
and 13,487 contacts tested for infection (Bi et al., 2020; Zhang et al., 2020a; Mizumoto et al., 2020; Jing et al.,
2020; Li et al., 2020) (Munro & Roland, 2020). (https://dontforgetthebubbles.com/the-missing-link-children-
and-transmission-of-sars-cov-2/)

e |n addition, a study in Iceland targeted testing of 9,199 people who were at high risk for infection (for
example, those who were symptomatic, had recently traveled to high-risk countries, or had contact with an
infected person). This study showed that children younger than age 10 were half as likely to test positive for
COVID-19 compared with people age 10 or older (Gudbjartsson et al., 2020).
(https://www.nejm.org/doi/full/10.1056/NEJM0a2006100)

e Alarge study in Spain of more than 60,000 people found that only 3.0 percent of children ages 5to 9, 3.9 percent
of children ages 10 to 14, and 3.8 percent of adolescents ages 15 to 19 had developed antibodies against COVID-
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19 infection, compared with 6.0 percent of people ages 55 to 79. (Instituto de Salud Carlos lll, 2020).
(https://www.ciencia.gob.es/stfls/MICINN/Ministerio/FICHEROS/ENECOVID Informe preliminar_cierre prim
era_ronda 13Mayo2020.pdf)

e A study of a small international community cluster (United Kingdom, France, Spain) suggests the possibility
that there are fewer infections among children compared with adults (Danis et al., 2020).
(https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa424/5819060)

e A study of households in Israel estimated that the susceptibility of children to infection was less than half (45
percent) that of adults. This study also examined the extent to which children are likely to transmit the
disease when they are infected, estimating that among those infected, the infectivity of children (likelihood of
infecting other contacts) is 85 percent that of adults. (Dattner et al., 2020).
(https://www.medrxiv.org/content/10.1101/2020.06.03.20121145v1)

The evidence, however, is not uniform. Some global studies indicate that children are equally likely as adults to
become infected, to infect others, or develop antibodies to the virus.

e Alarge recent study in the United Kingdom also found a similar infection rate (currently infected with the virus)
for children and adults. But there were large confidence intervals associated with the findings, indicating that
more information is necessary to be certain of the estimates (Office for National Statistics, 2020).
(https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bullet
ins/coronaviruscovid19infectionsurveypilot/england14may2020)

e A study of seroprevalence (a technique used to estimate infection rates) in Geneva, Switzerland, found that
there were no differences in seroprevalence between children and middle age adults (Stringhini et al., 2020).
(https://www.medrxiv.org/content/10.1101/2020.05.02.20088898v1.full.pdf)

e Arecent study in Germany concluded that a child currently infected with COVID-19 has a similar amount of
contagious virus (viral load) as an infected adult, indicating that children may be as likely to infect others as
adults.

(https://virologie-ccm.charite.de/fileadmin/user _upload/microsites/m cc05/virologie-
ccm/dateien _upload/Weitere Dateien/Charite SARS-CoV-2 viral load 2020-06-02.pdf)

e A study of pupils and staff in one French high school found that more than 40 percent of pupils had been
previously infected and developed antibodies, as did a significant portion of parents and siblings of those
students, indicating that the adolescents in the school had a high propensity to become infected and pass the
virus on to others (Fontanet et al., 2020).
(https://www.medrxiv.org/content/10.1101/2020.04.18.20071134v1)

In sum, a preponderance of existing evidence suggests that attack rates for children (percentage of children that
become infected when exposed) are somewhat lower than the attack rate for adults. There is less evidence,
however, that infected children are not as likely to spread the disease than infected adults.

Evidence suggests that most children who contract COVID-19 do not experience serious symptoms.

Most children who contract COVID-19 present with similar symptoms to other viral respiratory infections,
including fever, cough, and shortness of breath, as well as diarrhea, nausea, vomiting, fatigue, or headache. The
presence or absence of any of these symptoms is not conclusive when screening for COVID-19 infection

(CDC, 2020f) (https://www.cdc.gov/coronavirus/2019-ncov/hcp/pediatric-hcp.html). For example, an early CDC
report followed 290 children diagnosed through April 2, 2020 and found that 56 percent presented with fever
and only 13 percent had shortness of breath (CDC, 2020j)
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(https://www.cdc.gov/mmwr/volumes/69/wr/pdfs/mm6914e4-H.pdf). A large study of over 18,000 patients in
the United States and United Kingdom found that 34 percent of those who tested positive for the virus
presented with fever, compared with 23 percent of those who tested negative for the virus (Minni et al., 2020).
Given that children might present with or without a fever, universal fever screenings might not be effective
method for detecting infection.

Research and statistics indicate that the severity of COVID-19 among children in the United States is low.

e CDC reports a total of 13 COVID-19 deaths for children ages 5 to 14 from February 1 to June 6, 2020, which
represents less than 1 percent of deaths within the age group during the time frame (CDC, 2020b).
(https://data.cdc.gov/NCHS/Provisional-COVID-19-Death-Counts-by-Sex-Age-and-S/9bhg-hcku/data)

e CDC statistics show that between February 1 and April 25, 2020, there was a cumulative COVID-19-related
hospitalization rate of 1 per 100,000 for children ages 5 to 17 in the United States, far lower than the rates for
adults, which ranged from 26 per 100,000 for those ages 18 to 49 to ~160 per 100,000 for those older than
65 (CDC, 2020e). (https://gis.cdc.gov/grasp/COVIDNet/COVID19 3.html)

e Among 4,103 COVID-19 patients in New York City between March 1 and April 2, 2020, 1,999 (48.7 percent)
were hospitalized; of these patients, only 53 (1.3 percent) were age 18 or younger (Petrilli et al.,,
2020).(https://www.medrxiv.org/content/10.1101/2020.04.08.20057794v1 .full.pdf)

Data from other countries also suggest that risks to children of serious complications from COVID-19 are lower
than that of adults.

e Through March 15, 2020, there were no confirmed deaths for anyone younger than age 30 in Italy despite the
severity of the outbreak in the region, with 1,625 total deaths as of that date (Livingston & Bucher, 2020).

e Data on hospitalizations because of COVID-19 in France show that .001 percent of infected children younger
than age 20 died because of the virus (Salje et al., 2020).
(https://science.sciencemag.org/content/early/2020/05/12/science.abc3517)

e A study from the Netherlands suggests that very few children worldwide have been reported with COVID-19
and that children younger than age 17 play a smaller role in the spread of the virus than adults do (National
Institute for Public Health and the Environment, 2020).
(https://www.rivm.nl/en/novel-coronavirus-covid-19/children-and-covid-19)

e Among early cases in China, research indicates that more than 90 percent of laboratory-confirmed cases
among children were asymptomatic, mild, or moderate in severity (Dong et al., 2020).
(https://pediatrics.aappublications.org/content/pediatrics/early/2020/03/16/peds.2020-0702.full.pdf)

Although evidence suggests that the risks to children from COVID-19 are low, recent concern has arisen about the
risks from a Multisystem Inflammatory Syndrome in Children (MIS-C) that is associated with COVID-19. Clusters
of this condition, which resembles Kawasaki disease, have been reported in Italy, France, the United Kingdom,
Switzerland, and the United States, including New York City and Pennsylvania (Maxouris & Fox, 2020; Verdoni et
al., 2020; Marsh & Musumeci, 2020; Toubiana et al., 2020; Shelley et al., 2020; Esper et al., 2020). Evidence in the
field suggests that although this condition is serious, it remains rare, although estimates of the rate of MIS-C out
of children exposed to or infected with the COVID-19 virus have not been identified. Reports included 10 cases in
Bergamo, Italy, the Italian city with the highest rate of overall COVID-19 case (Toubiana et al, 2020), and 58
identified cases across the United Kingdom through May 16, 2020 (Whitaker et al 2020). Across Pennsylvania,
there were only nine confirmed and six suspected cases as of May 26, 2020 (Pickel, 2020). The MIS-C disease
appears to present in children as fever, severe abdominal pain, cardiac dysfunction, and other symptoms of toxic
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shock, including rashes and redness, and may appear at a lag after initial infections with the COVID-19 virus have
peaked. (Rowley 2020) (https://www.nature.com/articles/s41577-020-0367-5). Outcomes for children diagnosed
with this disease has been largely positive: for example, in a university hospital system in Paris, France, 21 patients
with a median age of 7.9 were diagnosed with MIS-C, of whom over 80% received ICU levels of care: all 21 of these
patients survived. (Son 2020) (https://www.bmj.com/content/369/bmj.m2123.short). A CDC briefing for
pediatric health providers notes that there have been very few cases of death reported in hospitalized patients.
(CDC May 14, 2020 https://www.cdc.gov/mis-c/hcp/). The possibility of MIS-C arising from specifically
gastrointestinal rather than respiratory infection with COVID-19 (Rowley 2020) underlines the importance of
hygiene in bathrooms and at mealtimes in schools. The potential lag between the peak of local COVID-19
infections and the peak of observed MIS-C cases among children in the area suggests the need for local health
authorities and school nurses to remain vigilant even after a local outbreak has subsided.

Risks to adult staff, family, and community members are higher than risks for children and adolescents.

Staff members and family members of students are likely at greater risk from COVID-19 than children. The
percentage of infected adults who become symptomatic rises with age to an estimated 69 percent of infections
in people older than age 70 (Davies et al., 2020) (https://www.nature.com/articles/s41591-020-0962-9#citeas).
Hospitalization and fatality data across countries and regions (Livingston & Bucher, 2020; Salje, 2020; National
Institute for Public Health and the Environment, 2020) show that individual risk rises significantly with age. As of
the week ending April 25, people in the United States ages 18 to 49 had a cumulative COVID-19-related
hospitalization rate of 26.1 per 100,000; people ages 50 to 64 had a cumulative rate of 77.6 per 100,000; and
people ages 65 and older had a cumulative rate of 158.5 per 100,000 (CDC, 2020e).

Fatality rates because of infection also increase with age. From February 1 to June 6, there were 640 COVID-19-
related deaths among people ages 25 to 34, 1,649 deaths for people ages 35 to 44, 4,588 deaths for those ages
45 to 54, 11,439 deaths for those ages 55 to 64, and 19,857 deaths for those ages 65 to 74 (CDC,
2020b)(https://data.cdc.gov/NCHS/Provisional-COVID-19-Death-Counts-by-Sex-Age-and-S/9bhg-hcku/data).
Hospitalization rates also suggested that risk from contracting the virus may be greater for people with conditions
such as obesity and diabetes (Petrilli et al., 2020).

In addition, some observers have noted significant racial disparities in patterns of infections and severity of
outcomes, with a greater disease burden on African American and Latino communities (Hooper et al., 2020). Some
possible explanations for these disparities include potential differences in baseline health risks and access to
quality health care as well as ability to socially distance (Van Dorn et al., 2020) and racially disparate patterns in
pollution and environmental justice that could amplify the respiratory risk of vulnerable communities (Wu et al.
2020).

Educators and parents should consult their health care providers to assess risks associated with their or their
children’s return to school.

Contribution of school closures and reopening to COVID-19 spread

Evidence pertaining to the role of schools in the spread of the virus—and the role of school closures in mitigating
the spread—is ambiguous.

Evidence from prior influenza pandemics suggests that schools played a substantial role in disease spread, with
higher attack rates among school-aged children than older or younger individuals, likely due to regular large
gatherings and children’s imperfect compliance with hygiene procedures and other non-pharmaceutical
interventions to reduce transmission. (luliano, 2011) (https://doi.org/10.1093/cid/cig032 ). The extent to which
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school closures have helped to reduce infection spread during the present COVID-19 pandemic, however, is not
clear and has been subject to considerable debate.

e A systematic review of school closures across 107 countries found that recent modeling predicted that school
closures alone would prevent 2 to 4 percent of deaths compared with other social distancing interventions
(Viner et al., 2020). (https://www.thelancet.com/journals/lanchi/article/PI1S2352-4642(20)30095-X/fulltext)

e Another study attempted to identify the efficacy of school closures relative to other interventions, such as
stay-in-place orders, and found a large effect of combined interventions, but it did not identify a separate
effect for school closures (Courtemanch et al., 2020).
(https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2020.00608?utm_campaign=covid19fasttrack&utm
medium=press&utm_content=courtemanche&utm source=mediaadvisory#.XsPRGz-f8vc.twitter)

e |n the United States, states that implemented early school closures relative to their initial community
outbreak were associated with lower deaths (Rauscher, 2020).
(https://www.medrxiv.org/content/10.1101/2020.05.09.20096594v1)

e A Canadian study found that early school closures, along with other public health measures, across countries
and regions have a positive effect on reducing COVID-19 spread. (Canadian Medical Association Journal, 2020).
(https://www.sciencedaily.com/releases/2020/05/200508083551.htm)

Several studies have documented cases in which COVID-19 spread in schools, but the number of school-based
spreads represent a small proportion of all documented super spreader events (events that result in multiple
infections from a single person).

e One Israeli high school that reopened schools following closures identified more than 100 cases in a new
outbreak within two weeks of the reopening (Staff, 2020). (https://www.timesofisrael.com/amid-spike-in-virus-
cases-schools-in-outbreak-areas-set-to-shutter/)

e A South Korean high school teacher infected several students early in May within a few weeks of his exposure
and of school reopening (Choon, 2020). (https://www.straitstimes.com/asia/east-asia/south-korea-races-to-
contain-new-coronavirus-cluster-linked-to-clubs-as-infections)

e Conversely, Denmark recently reopened schools in April for students ages 2 to 12, and no evidence indicates
that doing so has led to an increase in cases (Mortenson & Skydsgaard, 2020).
(https://www.reuters.com/article/us-health-coronavirus-denmark-reopening-idUSKBN2341N7)

Distinguishing the role schools’ closing or reopening played in spreading COVID-19 has been difficult because (1)
few children have been tested for the virus, and (2) school closures are often implemented at the same time as
other mitigation strategies. Although it is clear that schools can be sites of infection spread (particularly at the
secondary level, in which schools tend to be larger and students tend to mix more in multiple groupings), it is not
clear how much of a role they have played in the overall transmission of COVID-19 for students and staff.

Practices such as physical distancing, masking, ventilation, and meeting outdoors can reduce COVID-
19 transmission.

COVID-19 is transmitted through respiratory droplets, aerosols and, to a lesser extent, infected surfaces (CDC,
2020d) (https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html). Some of
the most notable super spreader events have occurred in circumstances analogous to schools, such as a choir
rehearsal in which one symptomatic person infected 87 percent of the group, or exercise classes in which an
instructor infected participants in a single session (CDC, 2020h, 2020g).
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(https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e6.htm?s cid=mm6919e6 e&deliveryName=USCDC 92
1-DM28169; https://wwwnc.cdc.gov/eid/article/26/8/20-0633 article)

There are multiple strategies to reduce the amount of exposure to respiratory droplets and aerosols from infected
people for schools’ officials to consider in order to mitigate the transmission of the virus. Along with CDC
recommendations, the following evidence related to these strategies may support the development of health and
safety protocols in schools. These topics are explored further in the interview section of this memo.

Physical distancing. CDC recommendations promote physical distancing as the main strategy to contain the
spread of the virus in schools (CDC, 2020g). The recommendation is that schools adjust their daily operations to
encourage students and staff to stay six feet apart. A recent systematic review and meta-analysis of 172
observational studies across 16 countries found that physical distancing of at least one meter (about three feet)
or more was associated with about an 80 percent reduction in the likelihood of infection given exposure (pooled
adjusted odds ratio of 0.18) (Chu et al., 2020). (https://www.thelancet.com/journals/lancet/article/PI1I1S0140-
6736(20)31142-9/fulltext). School officials may wish to investigate whether a three-foot or six-foot minimum is
feasible in their school setting; although three feet appears to associate with a drop in transmission, using the
CDC-recommended six feet may be more appropriate when considering settings with imperfect compliance, such

as those with children.

Wearing masks. Wearing face masks has also been supported by emerging evidence as an effective strategy to
reduce transmission. The same Lancet systematic review noted previously found an 85 percent decrease in the
likelihood of infection given exposure (pooled adjusted odds ratio of 0.15) because of wearing masks (Chu et al.,
2020). A recent comparison of mitigation measures in China, Italy, and the United States emphasizes the central
importance of airborne transmission and the value of wearing masks to prevent transmission (Zhang et al., 2020b)
(https://www.pnas.org/content/pnas/early/2020/06/10/2009637117.full.pdf). In addition, a synthetic control
analysis comparing regions of Germany with variation in the timing at which face masks became compulsory
provided further support for masks’ effectiveness in reducing spread (Mitze et al., 2020).
(https://www.iza.org/publications/dp/13319/face-masks-considerably-reduce-covid-19-cases-in-germany-a-

synthetic-control-method-approach). These studies—not all conducted in laboratory or medical settings —
suggest that mandates to use masks may reduce transmission even in circumstances where compliance is likely

to be incomplete and use of below-medical-grade masks is common.

Ventilation. Ventilation has shown to be a particularly effective way to reduce transmission, and school officials
can consider it whenever possible in school and during transportation to and from school. A study on the impact
of ventilation on the reduction of respiratory droplets concluded that “in the best ventilated room, after 30
seconds the number of droplets had halved, whereas with no ventilation this took about 5 minutes” (Somsen et
al., 2020).(https://www.thelancet.com/action/showPdf?pii=52213-2600%2820%2930245-9)

Outdoor settings. It is also recommended that group gatherings take place in an as much of an outdoor
environment as possible. Holding classes outdoors might be feasible in some schools at times, but certainly not
everywhere. Evidence indicates that indoor spaces have much higher risk of transmission than outdoor spaces. A
study reviewing 318 outbreaks in China indicated that only a single outbreak occurred in an outdoor
environment (Qian et al., 2020). (https://www.medrxiv.org/content/10.1101/2020.04.04.20053058v1) A recent
study shows that direct sunlight inactivates the COVID-19 virus from surfaces and simulated saliva in fewer than
15 minutes (Ratnesar-Shumate el al., 2020).
(https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiaa274/5841129)

Cleaning and sanitation. Cleaning and sanitation of high-touch areas might also help reduce transmission, but
evidence indicates that transmission through surfaces is less of a threat, as the virus is spread predominantly from
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person to person through respiratory droplets (Ries, 2020). (https://www.healthline.com/health-news/new-cdc-
guidelines-say-covid-19-unlikely-to-spread-via-contaminated-surfaces). CDC provides recommendations and
considerations for frequency of cleaning and sanitization depending on individual circumstances (CDC, 2020i,).
(https://www.cdc.gov/coronavirus/2019-ncov/community/pdf/Reopening America Guidance.pdf)

Testing. Schools should create protocols to determine when potentially symptomatic staff and students should
pursue formal testing. CDC also encourages contact tracing to determine the scope and spread of a local outbreak
(CDC, 2020a,) (https://www.cdc.gov/coronavirus/2019-ncov/downloads/php/contact-tracing-CDC-role-and-
approach.pdf). This could be done through both tests for current infection and for antibodies. It is important to
note that these tests are not 100 percent accurate; a recent study suggested that, based on other similar viral
tests, false positives are likely to make up a non-trivial portion of positive test results (Cohen & Kessel, 2020).

Learning loss and remote learning

The closure of schools in spring 2020 is likely to lead to substantial learning loss and potentially exacerbate
existing inequities.

One estimate based on prior literature and analyses of typical summer learning problems indicates that students
will lose one-third of the expected progress from the previous year in reading and half of the expected progress
in math and that learning losses may be greater for younger students (Kuhfeld et al., 2020).
(https://www.edworkingpapers.com/ai20-226)

Another estimate based on progress in an online math program used before and after schools closed in March
suggested that students’ progress in math decreased by about half in classrooms located in low-income ZIP codes,
by one-third in classrooms in middle-income ZIP codes, and not at all in classrooms in high-income ZIP codes
(Goldstein, 2020). (https://www.nytimes.com/2020/06/05/us/coronavirus-education-lost-learning.html)

A McKinsey & Company estimate concluded that the average student could fall seven months behind
academically, and Black and Hispanic students could experience even greater learning losses, equivalent to 10
months for Black children and 9 months for Hispanic children (Dorn et al., 2020).
(https://www.mckinsey.com/industries/public-sector/our-insights/covid-19-and-student-learning-in-the-united-
states-the-hurt-could-last-a-lifetime)

Finally, a new study of a nationally representative sample of school district plans for remote learning finds that
districts with a higher percentage of students in poverty were less likely this past spring to offer rigorous remote
learning programs that created substantial expectations for teachers and students, requiring some form of
synchronous instruction (Malkus, 2020). (https://www.educationnext.org/school-districts-remote-learning-
plans-may-widen-student-achievement-gap-only-20-percent-meet-standards/) Various concerns have also arisen
that greater use of remote learning will exacerbate inequalities, including access to devices and reliable
broadband, the need for greater educational support for parents and guardians, and the challenges in addressing
special education needs remotely (Petretto et al., 2020). (https://www.mdpi.com/2227-7102/10/6/154/pdf)

Available research shows that online classes are typically not as effective as in-person classes for most students.

Few studies have assessed the effects of online lessons for elementary and high school students. However, one
study that randomly assigned students who had failed second semester Algebra | to either an in-person or
online credit recovery courses over the summer showed that scores were lower in the online setting (Heppen et
al, 2016). In this study, students in the online option also rated their class as more difficult than their peers did in
the in-person condition.
(https://www.tandfonline.com/doi/full/10.1080/19345747.2016.1168500?journalCode=uree20). Additionally, a
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study of Ohio charter schools by Ahn and McEachin found evidence that online course taking was less effective
than in-person instruction. They also found that higher achieving students are more successful in online courses
than their lower achieving online peers (Ahn & McEachin, 2017).
(https://journals.sagepub.com/doi/pdf/10.3102/0013189X17692999)

Most previous studies of remote learning have not been designed to provide evidence on best practices.

A recent REL review found only seven studies using a rigorous group design to assess the impact of online and
blended learning programs (Brodersen & Melluzzo, 2017). Another review of findings notes that although some
experimental and quasi-experimental studies yielded positive findings, other studies found no significant
differences (Donley, 2019). Still other studies found inconsistent or mixed impact on student achievement when
comparing blended learning with the business-as-usual approach, which in these studies is conventional in-person
instruction (Pane et al., 2014).

Indeed, few rigorous studies compare different blended learning approaches with one another to identify which
approach is most effective (Hurwitz & Malick, 2020). Prior studies of online and blended learning have typically
compared blended learning approaches with conventional classroom instruction. But if public health needs
preclude daily conventional classroom instruction, that comparison cannot provide helpful guidance to schools
that are required to adopt a blended or remote learning approach. And during the time since school buildings
closed, research on approaches to mitigating infection spread has proceeded far more rapidly than research on
the effectiveness of remote learning approaches.

Despite the absence of rigorous evidence on best practices in blended and remote learning, research suggests the
likely importance of maintaining engagement when students are learning at home, and some practices that
show promise.

A recent REL review (Hurwitz & Malick, 2020 and related webinar) found some evidence of promising practices in
remote instruction. In particular, effective remote instruction recognizes that keeping students engaged in
learning is the single greatest challenge when they are not in the school building. For example, approaches to
remote instruction that relied largely or exclusively on asynchronous learning, with little or no real-time
interaction with a teacher, on average yielded worse academic outcomes than traditional classroom settings do
(as seen, for example, in most studies of online charter schools, such as Fitzpatrick et al., 2020; CREDO, 2015; Gill
et al., 2015). Even (and perhaps especially) if they are learning entirely at home, students are likely to benefit from
some synchronous interaction with teachers. If some students lack the devices or internet access needed for
videoconferences, synchronous interaction might happen by phone (Hurwitz & Malick, 2020).

Relatedly, the REL review identified the importance of ongoing feedback and support for students (potentially
including tutoring) as well as the importance of fostering relationships with their teachers and peers. Teachers
can take advantage of feedback mechanisms embedded in online platforms and can use text messages, phone
calls, or even postal mail. They can employ strategies derived from behavioral science, borrow techniques from
gaming, and develop lessons designed to be relevant to students’ real-world concerns (Hurwitz & Malick, 2020).
Another REL review of blended learning programs (Brodersen & Melluzzo, 2017) suggested that the most effective
programs included individualized content for students and seamless integration of online and classroom work. All
of these strategies seek to keep students engaged while they are outside of school.

A peer-reviewed study on a virtual school also shares management and pedagogical strategies for successful
remote instruction. Recommendations include using multiple models of assessments, clearly organizing and
structuring content, embedding deadlines within the content structure, tying technology tools built into the
course to state benchmarks and standards, engaging with students in conversations about content and non-
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content related topics to form a relationship with each student, and interacting with students using multiple
channels of communication (DiPietro et al.,. 2008). (https://www.ncolr.org/jiol/issues/pdf/7.1.2.pdf).

In addition, some states have compiled local educational agency strategies, resources, and information to
support the implementation of distance learning for all students in light of the pandemic. For example, the
California Department of Education highlights possible online engagement systems and platforms and online
learning resources and tools (California Department of Education, 2020)
(https://www.cde.ca.gov/ci/cr/dl/lessonsfrfld.asp). This resource also recommends strategies to engage
students such as being present as the instructor, using frequent formative assessments, breaking content down

into smaller pieces, holding office hours, and focusing on active learning that includes robust discussion,
collaborative work, video and audio clips, and hands-on exercises.

Evidence review conclusions

The return to school presents enormous challenges to Pennsylvania’s education system, necessitating a balance
between health and safety practices to reduce transmission and the potential learning losses from school closure
and remote learning. Local education agencies, families, and educators should be aware that the virus presents
relatively low risk to children, but schools might nonetheless be vectors of community transmission, posing larger
risks to the adults with whom infected children come into contact. Evidence suggests that practices such as
physical distancing, masking, ventilation, cleaning, and hygiene have the potential to mitigate the spread of
COVID-19, including in school settings. These practices are further explored and illustrated in the stakeholder
interview and agent-based modeling sections of this memo. Less evidence is available on the effectiveness of
different approaches to remote and blended learning in education, but the evidence that does exist suggests the
importance (and the challenge) of keeping students engaged when much of their learning must occur outside of
school.
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Context and approach

Because COVID-19 will continue to pose a serious threat until a vaccine becomes available, the Pennsylvania
Department of Education (PDE) needs to provide guidance to school entities across the state about how to safely
reopen and operate this fall. Across the state, communities have been differentially affected by the pandemic.
Meanwhile, schoolchildren all over the state are missing out on a substantial amount of learning—with
educational losses and other hardships that are likely to be greater for some of the same populations that are
disproportionately harmed by the disease itself, creating a serious equity challenge.

As with other states across the country, Pennsylvania must balance the educational imperative to open schools
with the public health imperative to keep COVID-19 infection rates manageable until a vaccine becomes available.
Most evidence suggests that children are at low risk of serious COVID-19 symptoms (Dong et al., 2020; Petrilli et
al., 2020; CDC, 2020), but new reports of a COVID-19-related immune system failure in young children suggest
that they cannot be considered completely safe from the virus (Maxouris & Fox, 2020; Verdoni et al., 2020; Marsh
& Musumeci, 2020; Toubiana et al., 2020; Shelley et al., 2020; Esper et al.,. 2020). Moreover, some studies suggest
that children might be important spreaders of the virus even if they are asymptomatic or symptoms are mild (Staff,
2020; Jones et al., 2020; Canadian Medical Association Journal, 2020; Rauscher, 2020), in which case a lack of
careful planning around reopening schools could indirectly lead to a substantial increase in COVID-19 among
adults the students interact with, including teachers, staff, and families. In Pennsylvania, as in the rest of the
country, substantial numbers of teachers are older than age 55 and therefore at higher risk of serious
consequences from COVID-19 (Bailey & Schurz, 2020).

REL staff interviewed key stakeholders across Pennsylvania to assess the needs and perceptions of different
communities. The REL sought to understand the plans, expectations, and concerns of diverse communities in the
state. The REL also wished to incorporate feedback from educational agencies on their experiences implementing
remote learning during spring 2020 and on the challenges of equitable access and instructional delivery that can
inform school plans for the fall.

We began by talking with our partner staff at the Pennsylvania Department of Education and other state agencies
to inform the work. Using a list provided by PDE, REL staff then interviewed 18 stakeholders from around
Pennsylvania who were not state agency staff, in two groups (of nine each) for which separate interview protocols
were used. The first group included officials from local education agencies or entities, including school districts,
charter schools, and intermediate units. The second group included representatives of statewide education
associations, parents and family members, community representatives, and medical and public health experts
from across the state. For both sets of respondents, we sought to understand their concerns related to the
logistics, educatio