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Helping the
PANDEMIC

GENERATION

Brad R. Conrad and Matthew J. Wright

Physics undergraduates have returned
to classrooms, but pandemic trauma has
endured. How can the community assist?
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lthough the COVID-19 health emergency of the past three
years is fading, its effects will be felt on college campuses
for many years to come. It shouldn’t come as a surprise
to anyone that a global pandemic that shut the world
down for years significantly impacted students” educa-
tional journey. Although the extent of the disruption is still being measured,
the pandemic clearly affected aspects of the physics undergraduate expe-
rience, such as experimental courses and summer laboratory internships.
It also made it hard for students to build an identity as part of a cohort and

develop relationships with faculty.

The pandemic’s effects were not uniform
and will likely not be fully understood for
decades. Studies have shown that some stu-
dents fared no worse during the health
emergency? and have gotten back to busi-
ness as usual now that in-person instruc-
tion has returned.’ But many others have
struggled.*® Students’ experiences have been
uneven because the abrupt changes to uni-
versity instruction during the pandemic af-
fected them at different stages of their pro-
fessional development. Students who are
now beginning their fourth year of college
likely experienced their first year of college
mostly virtually.

For many students, college is their first
extended time away from home. It is where
they develop foundational skills in com-
munication, studying, prioritization, and
managing stressful situations. The pan-
demic generation was removed from sup-
port systems that are traditionally vital to
undergraduates—for example, physics club
meetings, in-person study sessions, and
informal hallway discussions—and that are
especially crucial for first-generation college
students and those who come from under-
represented groups.’

Departments should be commended for
how they helped students continue their
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(a) THE RESULTS of a student survey at the Congress Workshop at PhysCon 2022. Participants were asked to list the two most important
issues facing them and their Society of Physics Students chapter. (b) The results of a similar survey at the previous congress, in 2019.
Although the survey posed the same question, the provided responses differed slightly. Nevertheless, it is clear that the pandemic
worsened existing mental health issues among students.

“Burnout and
impostor syndrome
affect nearly every
single physics and
astronomy major.”

studies as best they could in the face of a
public-health crisis. Moving an entire college-
level course sequence from in-person to vir-
tual instruction essentially overnight is
something most physics and astronomy de-
partments didn't see coming and likely
didn’t even think was possible. Universities
have now largely returned to in-person in-
struction, but it shouldn't surprise anyone
that students missed out on things that pre-
vious generations would consider to be nor-
mal or even fundamental. Our students are
very bright, and they are looking for ways to
show us they missed out on those experi-
ences. We need to listen to them.

Lessons from PhysCon
Every few years, the physics and astron-
omy honors society, Sigma Pi Sigma, hosts
PhysCon (short for “Physics Congress,” al-
though going forward the event will be
formally called the “Physics and Astron-
omy Congress”). It brings together cur-
rent undergraduates—mostly juniors and
seniors—from over 250 colleges and univer-
sities to share in three days of community
building, professional-development activi-
ties, leadership training, and workshops.
The conference seeks to understand how the
physics and astronomy community needs to
evolve so its members can best support each
other and build a better future for the phys-
ical sciences.

One of the most important parts of the
meeting is the Congress Workshop, which
asks attendees to consider their under-
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graduate experience so far and identify the
most important issues that they or their
chapter are facing. The workshop focuses on
how attendees can support each other and
make progress on the issues students are
facing in their capacities as individuals, as
representatives of their departments, and as
part of the broader community.

Originally planned for late 2021, the most
recent PhysCon was held in fall 2022 because
of a pandemic postponement. Panel a of the
figure shows the results of a survey con-
ducted at the Congress Workshop in which
the authors of this article asked students to
list the two most important issues facing
them and their chapter. The most common
response was burnout, with 40.6% of the
students in the room who responded stating
that it was the biggest challenge. That should
not be surprising. It’s rational to feel burned-
out after a global pandemic, and the preva-
lence of the response is a strong indicator of
the issues students are dealing with.

Comparing that result with a similar sur-
vey conducted at the previous PhysCon in
2019 (see panel b of the figure) is instructive.
Although that survey was slightly different,
we can still learn much from it. Tellingly,
burnout was not even listed as a potential
concern in 2019, and it wasn’t written in by
anyone either. At that time, the largest issue
of concern was impostor syndrome (29.6%),
and mental health was a close second
(27.9%). Of course, mental health and burn-
out are linked.

The PhysCon survey touches on an array
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of deep-seated issues that we as a commu-
nity can help to address. They were exacer-
bated by both the rapid transition to online
learning environments and the prolonged
changes to student support structures such
as undergraduate groups and faculty con-
nections. For many students, those issues
were compounded by a loss of access to re-
search, summer experiences and income,
and even housing. Similarly, course expecta-
tions were changed in ways that often con-
flicted with educational goals.

The pandemic also robbed the current
generation of students of one of the most
important aspects of the college experience:
connections to their peers. Many students
stay in physics and astronomy because of
those connections, which help them develop
their identity as budding scientists. If stu-
dents are removed from their course-related
cohorts, their self-identity and support net-
works suffer. That is especially true for stu-
dents from underrepresented backgrounds.®
In many cases, the pandemic also physically
isolated students or stunted their opportuni-
ties for connection and learning outside of
the classroom, such as research experiences
or interactions with faculty. Lack of connec-
tions probably also hampered recent gradu-

ates: New degree holders employed in the
private sector report that teamwork is the
most-used skill they learned as a physics
major.” Feeling disconnected might be part
of the reason why 36% of physics and as-
tronomy undergraduate students who com-
pleted their degrees in 202021 reported that
they changed their postgraduation plans
because of COVID-19.%

Differentiated experiences
For instructors, it is important to realize that
not all students were affected by the pan-
demic equally, and that will create difficulties
in the classroom for some time. On the one
hand, some students came through the pan-
demic unscathed or even empowered. For
example, when freed from the distractions of
campus life, one student the authors of this
article have worked with was able to dive
deeper into studying and make rapid im-
provements. Despite receiving poor grades
in the first semester of college, that student
ultimately earned admission into a PhD pro-
gram. Another student formed a pod of
study partners and benefited from increased
time with family.

But many other students—often those
from marginalized parts of society*—did not

“Imagine starting
your career with no
friends to meet up
with.”
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“The lack of
outreach and
connection creates
a culture and a
public reputation
of elitism.”

fare as well. Some of them may have had to
drive to fast-food-restaurant parking lots so
that they could access the internet to attend
their class, or spent months living in their
cars. Some may have had family members
who lost their jobs or had to take on extra
part-time work just to get by. Those experi-
ences speak to inequities in resource access.
Lower-income communities in New York
City, for example, saw a disproportionately
higher rate of COVID-19 infections, hospital-
izations, and deaths.” Should we really be
telling a student who lost multiple family
members due to COVID-19 to focus on their
homework?

That presents an important question for
educators: How can they meet the needs of
students who weren't affected by the pan-
demic and students who have fallen far be-
hind? On the one hand, instructors may have
classes filled with eager students prepared
in the same way that many students were
before the pandemic. Those students are
generally tired of COVID-19 and ready to
proceed to the next level in physics. On the
other hand, educators may have classes
filled with students who, during the pan-
demic, may have missed out on critical high-
school mathematics, lost family members, or

28 PHYSICS TODAY | SEPTEMBER 2023

had to live in a small space with fewer re-
sources than normal. Those students are also
sick of the pandemic. The reality is that both
sets of students are probably present in all
classrooms.

Many of the students who are strug-
gling have missed out on key academic-
development opportunities. They don't just
have low math scores: Often they don't pos-
sess the study skills!® or expert-like think-
ing"" necessary to succeed in physics and
astronomy. Inequity and impostor syndrome
were already major problems in physics and
astronomy before the pandemic. Students
would look at their high-achieving peers and
wonder if they had the ability to succeed.
Those problems may now be worse, because
educators and employers sometimes assume
that students have had certain experiences
without understanding the reality of college
life during the pandemic.®

The term “hidden curriculum” loosely
captures the collection of unwritten skills
for being successful in college that many
students from the dominant-culture class
have developed over the years.!’ Those skills
might include understanding social mes-
sages and expectations or intuitively com-
prehending the appropriate behaviors or



values a student should have at a certain

point in their educational journey. Having
those skills can give a student a serious edge.
Many students from underrepresented
backgrounds gain knowledge of the hid-
den curriculum by connecting with the
community through activities like intern-
ships, department work, and summer re-
search projects. Although some students
had opportunities to do so during the pan-
demic,'? there were fewer openings.

Most students have felt anxious or de-
pressed because of the pandemic.”® The au-
thors of this article have mentored academi-
cally high-performing students who faced
extreme mental health conditions caused by,
or amplified by, the COVID-19 emergency.
One of the unfortunate situations is that be-
cause of their success, those students often
appear as if their life is going along swim-
mingly. The outside observer might not see
the emotional turmoil that is happening in-
side the student.

Those are the students who are often key
members of student organizations in the de-
partment. They are the ones everyone goes to
with their problems, questions, and con-
cerns. Even faculty rely on them to accom-
plish important tasks: An undergraduate

physics club president might be asked, for
example, to attend a university open house.
In moderation, those responsibilities are
typically good for the student’s career. But
when they’re giving everything they have
and are on the verge of breaking down, a
little extra work might push them over the
edge. Mental health support for all stu-
dents is critical because it encourages social
connectedness.”

All members of the physics community
can help to address the issues facing under-
graduates and recent graduates today. As
difficult as it is for our students, there are
plenty of opportunities for us to help them
out and give them the keys to success. Just a
little bit can make a huge difference. The rest
of this article will discuss some of the things
we can do as a community to improve the
situation for students.

Inside the ivory tower

College professors can help their students
address burnout and the mental health con-
sequences of COVID-19 in several ways."**®
In the classroom, they can promote mental
health by designing the social aspects of
active-learning activities in ways that reduce
anxiety, increasing mastery-based learning,

“When a student
gets burned out,
they are
encouraged to
transfer majors
instead of to keep

going.”
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“Students are
struggling with the
world around them,

and their mental
health is in the
gutter. ... Often
the source of their
struggles are
systemic issues
that cannot he
adequately
addressed at the
Individual level.”

and providing students with more choice in
course assignments.'* They can also account
for the inequality of students” experiences
and help them reacclimate to studying, over-
come impostor syndrome, cultivate a sense
of belonging, and learn about the hidden
curriculum.”

Even before COVID-19, students came
into physics classes with varying levels of
preparedness. The spread in that gap is
much bigger now. Not every student is going
to catch up in one semester. Some of them
will need to be pushed: We must make sure
they are meeting their deadlines and are
giving it their all. Telling those students they
can miss class or homework assignments is
not going to help them grow. But other stu-
dents are really at an inflection point. An
extra assignment or bad grade can have neg-
ative consequences for their mental health.
We must identify those students early so that
we can help right them when they get off
course.

Departments and colleges also have an
important role to play. Here we can take in-
spiration from a few programs already insti-
tuted at several universities. At Washing-
ton University in St Louis, for example, the
diversity, equity, and inclusion committee
has designed posters of physicists with a
variety of career descriptions and hung them
around their department. At Juniata College
in Huntingdon, Pennsylvania, a program
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sponsored by the Society of Physics Students
(SPS) created a mural in the department that
depicts physicists and astronomers from a
wide variety of backgrounds. Those initia-
tives communicate the various careers avail-

able to graduates with physics degrees and
broaden perceptions of who is in the field.
Indeed, studies have shown that expanding
the culture of physics, which is quite narrow,
and providing materials for both educators
and students is necessary to create a wider
classroom support structure.'®

Another way departments can help is by
hosting career events with alumni. They pro-
vide an excellent way for students to meet
recent graduates who can teach them pieces
of the hidden curriculum. Learning about
career opportunities can also help motivate
students who are struggling to find their
career path. SPS’s online Careers Toolbox
provides a collection of resources that fac-
ulty and departments can use to help stu-
dents with their career search.

Mentorship is another area to focus on.
Many SPS chapters or department-level
physics and astronomy clubs support pro-
grams in which upper-level students help
mentor lower-level students. Departments
can arrange small meetups between students
over coffee or a snack to chat about their
studies. Invaluable information about how to
succeed as a college student can be passed
down in those forums. The value of student-



to-student and recent-alum-to-student inter-
actions cannot be overstated. At the end of the
day, education is a deeply personal journey that
students undertake not as individuals but as a
group: They learn just as much from classmates
and friends as they do from giants in the field.
In many ways, physics is a team sport: When one
student is stressed, all of their classmates feel it.

Almost all campuses host a wealth of sup-
port services such as counseling and tutoring
centers that students can take advantage of.
But many students are afraid to ask for help.
Participating in a mentor—mentee relationship
can be one way a lower-level student can gain
the courage to use those services. When men-
tors share how they used those services in the
past and describe how they benefited from
them, lower-level students learn that it's OK
to get help.

Colleges and their physics departments
should also provide a space for students to
have fun, connect with their peers, and feel at
home. A strong physics or astronomy club con-
nected to SPS is an excellent way to do so. Such
a club allows students to develop a space for
themselves and gain a voice in the department.
But it'’s important for SPS clubs to post and
enforce codes of conduct so that they can provide a safe and
encouraging educational atmosphere and avoid creating a
toxic environment that excludes members of the department.
That isn't easy. It takes effort and a lot of patience.

Outside academia

Individuals outside the ivory tower may not think that they
can have a role in students’ education. Somewhat counter-
intuitively, however, being outside of the academic world may
actually give them hidden powers to reach students in a mean-
ingful way. Students are often skeptical of career advice from
faculty. But when someone in the so-called real world gives
advice, it can really hit home —even if it is the same advice that
students have received from their professors. Individuals out-
side academia have a unique opportunity to provide support
that faculty are not able to.

Mentoring provides a one-on-one opportunity to help de-
velop someone’s career, and many of the American Institute of
Physics” member societies have programs that aim to connect
physics-trained professionals with hungry students who want
to learn. (AIP is the publisher of Praysics Topay.) For example,
the American Physical Society (APS) has a Career Mentoring
Fellows program, which provides funds, resources, and train-
ing for professionals to give talks at colleges and universities
about how students can build their careers. For those in indus-
try, APS’s Industry Mentoring for Physicists program connects
students and early-career physicists with industrial physicists
for career advice and guidance. Another important program is
APS’s National Mentoring Community, which facilitates rela-
tionships between underrepresented undergraduates and pro-
fessionals. The American Astronomical Society also boasts
several programs that aim to connect students and early-career
astronomers with potential mentors in the community.

Strong mentors can be an excellent resource for students
who are struggling with their studies and other life situations.
A positive mentor might be able to even catch student prob-
lems before they become serious and help students overcome
them. Mentoring can improve a student’s physics identity and
their success in physics. Mentoring can also have a huge effect
as students transition into the professional world. Transition-
ing into the industrial world can be particularly daunting for
students. One student at PhysCon 2022 remarked, “I am doing
my own research on finding jobs and have not seen any way
to get my foot in the door of industry.” For that reason, senior
industrial physicists can make a powerful impact by taking
new employees under their wing, especially if those employees
are recent graduates struggling with the transition into the
working world.

Unfortunately, there is no magic pill that will solve all the
problems students are facing. Professors can’t change the land-
scape of mental health in physics all by themselves: It’s going
to take effort by the whole community. Although mental health
issues and inequality have been made worse by the COVID-19
pandemic, they were issues before and will be issues after-
ward. Physics is hard, and when students push themselves to
their limits, they will inevitably test themselves and require
support.

But the world needs good physical scientists, especially
now that we are facing an increasing climate crisis. We must
work together as a community to create an enriching, challeng-
ing environment for our students to thrive in. Our students are
struggling to handle the lasting impact of a pandemic, and they
need our help. The first step is to reach out.

All photos and quotes in this article are from PhysCon 2022. The photos
are courtesy of SPS, the SPS National Council, and Sigma Pi Sigma.
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