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ABSTRACT

In Spring 2020, when the COVID-19 pandemic reached the United States,
schools closed to mitigate the spread of the virus. While online learning
platforms provided alternatives to in-person education, children of all ages
and educational needs faced unique challenges adapting to new methods
of education delivery. Developmental and educational effects varied
between children at different grade levels. Through this review, we outline
challenges faced by students based on their stage of education. We also
consider the effects of the pandemic on special education, disadvantaged
populations, and students with mental health challenges. Moreover, we
suggest that in-person activities are paramount to a child’s educational and
personal development, and they should be continued in the setting of
appropriate safety guidelines, even in the midst of a global pandemic.

Keywords: child development, in-person activities, COVID-19, virtual
learning, education

Medical Research Archives | https://esmed.org/MRA/mra/view /2784 1



https://esmed.org/MRA/mra/view/2784
https://doi.org/10.18103/mra.v10i5.2784
https://doi.org/10.18103/mra.v10i5.2784
https://doi.org/10.18103/mra.v10i5.2784
https://doi.org/10.18103/mra.v10i5.2784
mailto:amdelgado@augusta.edu
https://esmed.org/MRA/mra
https://esmed.org/

Medical
Research
Archives

1. Introduction:

As of February 2022, over 12 million
children have tested positive for COVID-19 since
the start of the pandemic.! While severe illness due
to COVID-19 remains uncommon among children,
there is growing need to collect data on the long-
term impacts of the pandemic on children. From
early on, there has been interest in how the
pandemic would affect children’s emotional and
physical development. Much of this interest stems
from the halt the pandemic placed on in-person
activities including school: a place where most
children spend at least 7 hours per day for 180
days of the year.

School closures were widely used as a risk
mitigation technique before COVID-19 was even
declared a global pandemic. It took less than a
month from the first detected community
transmission of COVID-19 in the United States for
schools to begin closing their doors to students.2 On
February 25, 2020, Center for Disease Control
(CDC) director Nancy Messonnier urged parents to
ask their children’s schools about plans for dismissal
or closures.2 Only two days later, Bothell High
School in Seattle, Washington became the first
school to close over coronavirus fears when one of
its employees had traveled internationally with a
sick family member who was being tested for the
virus.3 On March 11, 2020, the Northshore school
district, home of Bothell High School, launched the
first online learning platform to arise from the
pandemic.4 While it was short lived secondary to
equity concerns, it paved the way for other school
districts to find virtual alternatives to in-person
learning.4 A number of schools closed during their
2020 spring break and did not reopen until fall
2020.

In fall 2020, nearly 48.1 million students
enrolled in kindergarten through 12% grade.’
Despite planning to reopen in August and
September of 2020, many schools delayed their
start date or closed shortly after opening their
doors due to record COVID-19 cases at the time.¢
Several school districts offered a hybrid model of
learning where the amount of time students received
in a classroom varied, however, many families
opted to enroll their children in an all-remote
learning option.®

Over a year later, many children have
returned back to their classrooms to participate in
in-person learning. This fransition was made
possible after the decline in COVID-19 cases seen
after the introduction of the Pfizer, Moderna, and
Johnson & Johnson vaccines. On December 11,
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2020, the U.S. Food and Drug Administration (FDA)
provided an emergency use authorization (EUA) for
the Pfizer-BioNTech COVID-19 vaccine for
individuals 16 years and older. This EUA was later
expanded to include children ages 12 = 15 on May
2021 after the CDC reported nearly 1.5 million
cases of COVID-19 in children ages 11 = 17
between March 2020 to April 2021.7 As of late
2021, the EUA also includes children 5-11 years
old.8 Moderna and Johnson & Johnson are following
suit, continuing trials in children and adolescents
under 18. In the meantime, the CDC now
recommends everyone 5 and older get a COVID-
19 vaccine to help protect against the virus.?

The CDC also recommends several other
prevention strategies to lower spread of COVID-
19. Universal indoor masking is recommended for
students ages 2 and older, school staff, and visitors,
regardless of vaccination status.'® In addition to
masking, social distancing at a minimum of 3 feet is
encouraged in classroom settings.'0 In places where
distancing is not possible, the CDC recommends
alternative measures be enforced, including
screening testing.’® The CDC encourages local
school districts to be aware of the surrounding
community’s transmission and vaccination rates to
guide decisions about implementing multifaceted
mitigation strategies.!!

Throughout the pandemic, significant
changes from fully in-person to fully virtual or
hybrid learning have impacted student growth and
development. Early in the pandemic, children from
Pre-K to 12" grade were impacted by the quick
transition to  online learning.  Subsequent
interruptions to learning via pauses and delayed
reopening's further interfered with students’
traditional  educational  experiences.  While
improvements in mitigation strategies and vaccine
development have allowed students to return to in-
person learning once more, disturbances to
classroom learning did not take place without
consequences.

The ability of a student to acquire and
retain information is critical to their development. A
number of studies suggest that students of all grade
levels struggled to retain information and attend
class at the start of the pandemic. It has been
demonstrated that in the absence of in-person
instruction, distance learning leads to social isolation
and negatively impacts students’ abilities to acquire
and retain information. One non-profit research
organization, NWEA, developed a study dedicated
to measuring growth and proficiency in K-12. Their
study of 4.4 million American students ranging from
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3rd-8th grade found that students were not as
proficient in math during the fall 2020 semester as
they were in fall 2019.'2 The transition to online
instruction was also accompanied by higher rates of
absenteeism than had been appreciated during
fully in-person instruction. This contributed to missed
opportunities early in the pandemic. The American
Academy of Pediatrics (AAP) notes that of
jurisdictions that recorded attendance in the 2020-
2021 academic year, chronic absenteeism was
more prevalent in students who engaged in remote
learning.

However, in the years that preceded the
pandemic, online education was largely growing as
a platform to meet the unique needs of individual
students.’® K-12 online education emerged as an
option to expand educational options and access
for students whom which traditional classroom
learning was a hindrance, whether that be due to
distance or lack of access to certain academic
resources in their district.’4 Although online
education has the potential to accommodate and
provide an appropriate alternative to in-person
learning, most students require a team of supporters
to have success in purely online courses.’® As the
pandemic has demonstrated, a key part of this
team—parents—may have difficulty providing that
type of support when other responsibilities are also
demanding of time—work, managing finances, other
children, etfc. Also, the children and parents who
chose online education before COVID-19 represent
a population that differs from the majority of
parents who chose traditional in-person learning.
Those parents and children had factors that made
them believe their child could be successful in a
purely online setting. Interestingly, even these
parents and children may struggle with online
education. In a study of Michigan schools in the
2015-2016 academic year, of which 44 schools
offer fully virtual courses for students, wide
variability was noted in student success (51% in
some virtual learning environments vs. 81% in
others).15

It is clear that students of all ages struggled
to retain information and attend virtual classes at
the start of the pandemic. In the following sections,
we evaluate the unique challenges faced by
students. Moreover, we describe the developmental
consequences specific to each age group. Finally,
we include guidelines for returning to in-person
learning safely including the effectiveness of masks
and social distancing by age group.

The Importance of In Person School Activities Despite COVID-19

2.1 Impact of education on mental health and
emotional development:

The mental health and development of
children in all grade levels suffered with the
transition from in-person to online learning.

In 2019, roughly 60% of children between
the ages of 3 and 5 were enrolled in a Pre-K
program.’¢ The goals of Pre-K are for students to
develop social and cognitive language skills to
interact with others in preparation for kindergarten
programs. While Pre-K children faced closures as
early as February 2020, few cases of COVID-19
were actually seen in this population. A Chinese
study found that of the first 72,314 cases of
COVID-19 to occur in China, only 419 cases (0.9%)
occurred in children ages 0 — 9 years old.'¢ Not only
are preschoolers rarely affected, daycare and
school environments seem to have low transmission
rates. While the exact mechanism is still unclear,
data shows a clear age-protective effect for
COVID-19 transmission.'” Despite low infection and
mortality rates in children ages O - 5, COVID-19
has led to detrimental mental and physical health
outcomes in this population.’® School closures forced
by COVID-19 led to childhood isolation and a
fourfold increase in reported rates of posttraumatic
stress disorder (PTSD) in children.?

In a study of elementary schoolers, the data
demonstrated that 89.7% of children in lower
grades of elementary school had demonstrated the
least understanding of the COVID-19 pandemic
and the social restrictions than any other school
group.20  In-person education fosters emotional
development, and elementary schoolers removed
from their traditional learning environment were
emotionally labile and dependent on parents and
family members.2® Lower grade elementary
schoolers easily cried and complained during
quarantine (12.4%) and had difficulties being
calmed (15.9%) compared to students of other
grades.20

Models of adolescent development,
primarily with middle school students, have shown
that short periods of complete social isolation can
lead to increased anxiety and hyperactivity,?! as
well as predilection to addictions. Alarmingly,
consequences of social deprivation, specifically
reward-seeking behaviors, persist even after
reintroduction to peer groups.2! Moreover, there
are consequences that evolve from removing
students from diverse classroom settings to more
homogenous home environments. In the classroom,
middle schoolers are traditionally exposed to
students from a variety of backgrounds. This setting
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helps children develop a sense of cultural
appreciation and allows them to seek knowledge
about  other  cultures  through  real-world
relationships.22

High schoolers also suffered from a decline
in their emotional development as their sense of
community with peers and teachers was negatively
affected by the pandemic. In a survey of over
17,000 high school students, 50% report decreased
strength of relationships with teachers, and 47%
report decreased strength of relationships with
peers.23 Another study found 29% of students say
do not feel connected at all to school adults, and a
similar percentage do not feel connected to
classmates or their school community.24
2.2 Impact of education on

development:

The physical development of children in all
grade levels was stunted at the beginning of the
pandemic with the introduction of virtual learning.

Social isolation has been linked to an
increased risk of obesity and cardiovascular
disease that can persist into adulthood.'® Forced
isolation and social distancing measures led
preschoolers to increase their daily screen time by
nearly 4 hours.25 As a result, children are spending
less time being active.'® The combination of more
screen time and less active time is associated with
sleep disruption in preschoolers.26

School closures also challenged the physical
development of elementary school students. In a
study comparing pre-pandemic measures to
measures during the initial phases of the pandemic,
elementary schoolers were found to exhibit more
sedentary behaviors and increased screen time.?”
Moreover, adverse alterations to sleep and diet
were noted.?” These findings are especially
concerning given the strong correlation between
these factors and childhood obesity. The concern
over the pandemic’s contribution to the childhood
obesity epidemic is further exacerbated by the
challenges of continuing elementary physical
education in a remote-learning setting. These
include challenges with student access to online
learning, teacher remote work arrangements, and
communication barriers.228 A number of elementary
schoolers also rely on school as a place to receive
daily meals. This is especially true of children to
socioeconomically disadvantaged parents. A
longitudinal model in  rural  Philidelphia
demonstrated that food insecurity, negative parent
and child mood, and child misbehavior significantly

physical
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increased when schools closed their doors to in-
person classes.2?

Similar to the pattern seen in younger
students, the incidence of sedentary behavior has
increased in middle-schoolers in the setting of
increased screen time.30 In the early months of the
pandemic, middle school-aged children were also
less likely to participate in leisurely physical
activity, such as biking and roller-skating, compared
to elementary school-aged children.3° This suggests
middle school students suffered more than other
age groups from the lack of structured physical
education instruction when their classes transitioned
to virtual platforms. Lack of physical activity in
childhood has been linked to increased risk of many
chronic diseases, including heart disease, obesity,
and diabetes mellitus.3! Although there are no
federal requirements for physical activity in public
schools, 36 states mandate physical education as a
portion of their middle school curricula.32 Therefore,
many middle school children who attend class in-
person get at least some amount of physical activity
throughout the week.

The onset of the pandemic halted sports,
decreased outdoor socialization with friends, and
closed gyms, which may have decreased
opportunities for physical activity in high school
adolescents, as well. Obese adolescents have been
found to have gained weight during the lockdown
and that the primary cause of weight gain was
decreased physical activity and increased
sedentary behavior.33 Diet contributed only
minimally to weight gain during the pandemic.33
Monitoring for excess weight gain, screening for
comorbidities, and caring for obese adolescents are
important considerations due to the pandemic. An
analysis of adolescents aged 12 to 14 found that
the COVID-19 confinement might have limited
development in maximal oxygen intake while
exercising due to prolonged COVID-19
confinement and lack of regular physical exercise.34
Additionally, regular physical activity has been
linked to improved mental health, suggesting that
the decreased physical activity may in part be
causing the mental health changes seen in the setting
of the pandemic.

3. Special populations and virtual learning
Students with special needs and those from
underserved backgrounds suffered
disproportionately during the pandemic with the
transition to virtual learning. This section elaborates
on the specific considerations that should be made
for students with these unique circumstances when it
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comes to their mode of learning during the
pandemic.

While a parent may understand their
child’s unique needs through the lens of a caretaker,
they may not fully grasp the best way implement
their child’s educational plan. During the COVID-19
pandemic, parents were forced to become
educators when learning shifted online. Evidence
suggests there has been an overall decrease in
academic performance among children with
disabilities during the pandemic. For example, in
California, Maryland, and Virginia, the number of
students with disabilities who earned D’s or F’s over
the 2020-2021 academic year increased from
years prior.35 This section explores the special
needs of students with unique learning needs and
why these students benefit from continuing their in-
person learning during a pandemic.

In -person school attendance greatly
effects students’ ability to learn and retain
information, especially for children with special
needs. Children with autism spectrum disorder (ASD)
had a particularly difficult time adjusting to the
abrupt change from in-person to virtual instruction
at the onset of the pandemic. Generally, children
with ASD struggle with adaptability and flexibility;
schedules and routines are typically used to
decrease the amount of stress felt with rapidly
changing situations.3¢ These traits made them
vulnerable to the rapid transition to virtual or
distance learning in response to the initial
uncertainty of COVID-19. The transition disrupted
implementation of personalized learning plans, such
as Individualized Education Programs (IEPs), and
changed day-to-day routines that were developed
to help children cope with their disability. IEPs are
individualized learning programs for children with
disabilities that guide the delivery of educational
support and services. Given the potential difficulties
in utilizing traditional curriculum for autistic students,
IEPs typically represent the cornerstone of their
education. In May 2020, Parents Together
Foundation conducted a survey of 1594 parents of
children with disabilities; the results suggested only
20% of children were receiving services as required
by their IEPs and 39% were not receiving any
services.35

This trend is similar in non-autistic students
with educational needs. A survey in Fall 2020 found
that of 1600 educators who work with children who
have special education plans, 67% believed they
could not meet the educational needs of their
students through online learning.3” The study also
showed that in areas of high poverty or large
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minority percentages, the ability to accommodate
specialized remote learning plans for these students
also decreased, which exaggerates disparities
previously mentioned. In addition, the students with
special needs who were able to continue in-person
education with their teachers were more likely to
complete assignments that those students who
participated in remote learning.3”

Students’ experiences of the pandemic also
varied greatly based on affinity groups. Certain
groups were more susceptible to the detrimental
effects of transitioning to online learning including
those of specific gender, race, sexual orientation,
origin, and socioeconomic status.

It has been suggested that female students
had a different experience during the pandemic
compared to  male  students.  Challenge
Success/Stanford Survey of Adolescent School
Experiences surveyed over 75,000 high school
students and found that 63% of students who
identify as female reports increased in school-
related stress during the pandemic compared with
48% of students who identify as male.23 Another
study of high school students found that female
students were more likely to worry about the
pandemic as well as feel nervous, anxious,
depressed, lonely, stressed, and worried about the
pandemic's financial impact.38 The causes of these
differences are likely multifactorial, and special
considerations should be taken for female students.

The U.S. Department of Education found
that disparities between students of color and white
students were worsened by the pandemic. In
elementary and middle school students, rates of
absenteeism for online learning were noted to be
highest in non-White students.3? Similarly, 63% of
students who identify as Black and Hispanic/Latinx
reports increased in school-related stress compared
with 55% of students who identify as white.32
Nearly 33% of teachers in majority Black schools
reported their students lacked the necessary
technology for virtual instruction compared to less
than 20% in schools where less than 10% of students
are Black.32 Moreover, Historically Black college
and universities, minority serving institutions, and
tribal colleges and universities saw declines in
enrollment that far outpaced enrollment declines in
predominantly white peer institutions.4°

Students who identify as part of the
LGBTQ+ community were also disproportionately
negatively impacted by the pandemic. 83% of
LGBTQ+ students report problems with their
schoolwork or well-being compared to 69% of their
heterosexual/cis peers.4!  Similarly, 30% of
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LGBTQ+ students reported a decline in
relationships with their classmates compared to
19% of heterosexual/cis peers. Moreover, 48% of
LGBTQ students were unable fo access mental
health resources.4!

Students from rural, suburban and urban
areas each experienced unique challenges during
the pandemic. Access to technology conducive to
online learning varied greatly depending on where
students were from. In a survey of students across
Washington State, 80% of students in rural districts
reported having access to an Internet-enabled
device adequate for online learning compared to
90% of students in urban districts.42 Reliable
broadband Internet adequate for online video
conferences for class was available for 67% of
rural respondents and 84% of urban respondents.42
Of note, university enrollment decreased by nearly
7% in fall 2020 compared to fall 2019 with the
highest rates of decline found in urban and rural
high schools compared to suburban schools.43

Students of lower socioeconomic status
faced additional struggles during the pandemic
compared to their peers of higher socioeconomic
status. Students from low-income households had
higher rates of absenteeism with the transition to
virtual school at the onset of the pandemic.42
Community college enrollment dropped the most in
low-income high schools while high income high
school enrollment in public four-year universities
was unaffected.3? In addition, higher-education
institutions reported a drop-off in enrollment of
students graduating from high-poverty high schools
compared to pre-pandemic numbers. Similarly, in
the Netherlands, a country that faced a similar lock-
down period and distributes similar funding to
education, data from students aged 8-11 showed
that knowledge lost post-pandemic was most
prominent among students from disadvantaged
homes.44

Identification and support of vulnerable
groups is critical in the setting of the pandemic.
Providing an equitable learning environment for
students of all ages should is another reason to
minimize virtual learning and allow students to
attend in-person class during the pandemic.

4. Cautions with In-Person Learning

Early studies of COVID-19 in pediatric
populations showed that most hospitalized patients
were either older than 12 years old or young
infants.44 Additional studies found that risk of
COVID-19 infection was increased with in-person
school, but risk was not significant if some safety
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measures were implemented including social
distancing, symptom screening, etc.#5 Similarly, risks
of transmission to members in the household are
elevated with in-person school but may be reduced
if the same safety measures mentioned before were
implemented. In adult populations, comorbidities
including advanced age, diabetes, and obesity
were predictors for worse COVID-19 course. In
comparison to adults, children tend to have better
outcomes with COVID-19, but one predictor of
poorer outcome is a comorbidity including chronic
lung disease like asthma, immunodeficiencies,
obesity, and other chronic conditions.4¢. 47 These
children are at increased risk of severe COVID-19
disease course if they are infected. Additionally,
children with family that are at risk of severe
COVID-19 course due to vaccination status or
comorbidities may be at increased risk of infection
because of their children attending in-person school.
In situations where children may be at
increased risk of personally acquiring COVID-19
and suffering a poor outcome or the consequences
of spreading it to a close contact are potentially
devastating, online learning should be considered
an  appropriate  alternative  to  in-person
attendance. This is especially true in settings where
community transmission is particularly high or levels
of compliance to social distancing and masking
protocols are particularly low. In these cases, it
should be up to the family unit to decide what is
best for their individual family’s needs. Of note,
children’s vaccination eligibility and status will likely
further play a role in these decisions in the future.
It is important for future pandemic
responses to take into account the detriment of
shutdowns on childhood development and consider
alternatives to blanket shutdowns. Pandemic
responses from other countries can serve as
important test cases to consider when deciding on
alternative policies. For example, Sweden did not
enforce shutdowns and kept schools open for
children under the age of 17.48 One of the benefits
of this strategy is that public heath reports have
shown no decline in child mental health compared
to previous years and the country has maintained
very few cases of severe COVID-19 in children.4®
Denmark, a country with similar culture and
geography as Sweden, implemented more
widespread COVID testing in schools, which may
have helped them achieve lower rates of COVID-
19 incidence versus Sweden.50 It is possible that a
combination of lax shutdown restrictions for children
younger than 17 and increased COVID-19 testing
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could achieve a good balance between child
development and safety.

Another potential alternative to allow for
in-person learning is wider adoption of hybrid
learning environments. These classrooms break
students up into cohorts that alternate between in-
person and virtual classes. The benefit of this format
is that classroom sizes are reduced and able fo be
cleaned. It also allows schools to continue offering
social services such as lunch and therapy for students
in need, which could reduce socioeconomic
disparities brough upon by the pandemic. An
important consideration to consider for this option is
the increased training and work burden placed on
school staff members who will simultaneously be
teaching students online and in-person.5!

5. Conclusions

While multifaceted mitigation plans and
the introduction of COVID-19 vaccines in children 5
and older have paved the way for a nearly full
return to in-person learning, the interruption to
traditional education during the pandemic did not
take place without consequences. Children suffered
from significantly more distractions and lower
summative assessment scores, objectively
quantifying the impact of virtual education delivery
on learning. Moreover, school closures impacted
student physical health as some children were
deprived of physical education programs and

The Importance of In Person School Activities Despite COVID-19

access to nutritious school meals. Removing children
from their social support systems at school also lead
to unprecedented levels of isolation in the pediatric
population. Students who require additional
attention and IEPs suffered even more when their
individualized support suddenly came to a halt
early in the pandemic.

These unintended consequences  with
foreseeable negative mental and physical health
outcomes suggest that students should receive some
in-person instruction, even during a pandemic. Data
demonstrates that the pediatric risk of contracting
COVID-19 and suffering from hospitalization or
death is far less than risk to the general population.
Studies also show that children of all ages have
suffered numerous detrimental mental and physical
health outcomes with the transition to online
learning. Provided adequate safety measures such
as masking and social distancing guidelines,
prioritizing in-person education for children is vital
in preventing the adverse effects of virtual learning.
Students should receive in-person education to
prevent detrimental developmental outcomes and
provide them with the best chance of receiving a
fulfilling academic experience enriched with social
support.

Funding: This work was supported by Augusta
University.

Figure 1 — Academic, Emotional and Physical Impacts by Education Level

Education Level Academic, Emotional and Physical Impacts
Pre-K programs e Academic: Fewer opportunities for social and language
development
e Emotional: Increased isolation, PTSD, and abuse
e Physical: Worsened sleep patterns
Elementary school: K-5t e Academic: Lack of exposure to cultural skills and group play
e Emotional: Emotional lability and dependence on parents
® Physical: Sedentary behaviors and lack of nutritional support
Middle school: 6*-8th e Academic: Lack of academic and social networks resulting in
delayed cognitive development
e Emotional: Anxiety and hyperactivity
e Physical: Decreased time spent on leisurely physical activities
High school: 9*-12t e Academic: Lack of student engagement and less time spent on
academics each day
e Emotional: Decreased sense of connection to others
e Physical: Excessive weight gain in obese teens and decreased
exercise tolerance
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Figure 2 — Key Studies

Study Education Level Findings

Pietrobelli, A., et al.2> | Pre-K e Screentime increased by 4 hours/day.

o  Of the first 72,314 cases of COVID-19 in
China, only 0.9% of cases occurred in
children ages 0 — 9 years old

Mehta, N. S., et al.7¢

Ismail, S. A., et al.52 . . .
’ ’ e Educational settings are an uncommon ocation

for COVID-19 transmission

Nakachi, K., et al.53 Elementary school e 89.7% had the least understanding of
COVID-19 (compared to other grades)

e 12.4% easily cried and complained
e 15.9% were difficult to keep calm

Dunton, G., et al.22 Middle School e About 46% of parents reported that their 9-
13 yo children did “much less” physical
activity in April-May 2020 vs February 2020

e Over 80% of parents of children 9-13 year
olds perceived their childen’s sedentary

behavior to be “much more” or “somewhat
more” in April-May 2020 vs February 2020

Challenge Success5 High school ®  41% reported putting forth less effort in
school

e  42% reported a decrease in engagement in
learning

e 47% reported decreased strength of
relationships with peers

e 50% reported decreased strength of
relationships with teachers
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