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Abstract. We surveyed ecologists and evolutionary biologists in American universities to
understand how they are coping with the COVID-19 pandemic. Female respondents, assistant
professors, and those who care for at least one child or teenager, were significantly more dissat-
isfied with their work–life balance during this pandemic than others, and further expected
these negative impacts to be long lived. Online teaching support, relaxed expectations on publi-
cations, the possibility of pausing the tenure clock, and an acknowledgment of “no business as
usual” by administrators were thought to be effective policies in mitigating these negative
impacts. This survey serves as a manifesto to what our professional community is currently
experiencing, and should be used to inform academic policies directed at improving faculty
productivity and welfare.
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INTRODUCTION

On 11 March 2020, the World Health Organization
characterized the COVID-19 (coronavirus disease
caused by the SARS-CoV-2 virus) outbreak a pandemic
(World Health Organization 2020a). As of early Septem-
ber 2020, COVID-19 has affected virtually every country
and territory, with more than 27.5 million confirmed
cases and more than 897,000 mortalities worldwide
(World Health Organization 2020b). Highest among all
countries, the United States now reports nearly 6.48 mil-
lion confirmed cases and more than 193,000 mortalities
(as of 8 September 2020; data available online).5 This
pandemic has disrupted people’s lives globally in
unprecedented ways, and is predicted to have long-last-
ing societal (Dowd et al. 2020), demographic (McKibbin
and Fernando 2020), and economic impacts (Van Bavel
et al. 2020) on communities worldwide. Documenting
and quantifying the impacts of COVID-19 on diverse

working communities is crucial for adjusting our current
and future expectations of how professionals can oper-
ate under such circumstances.
As this public health crisis unfolds, we asked how our

peers, ecologists and evolutionary biologists, were cop-
ing with the COVID-19 pandemic with an online survey
(Appendices S1–S2, Data S1). Although our profes-
sional ties are often international, our survey focused on
faculty associated with doctoral programs in the United
States that host programs in ecology and evolutionary
biology (The Chronicle of Higher Education 2010), to
limit sources of variability in public health regulations
across nations and in the academic structure of univer-
sity programs. We used the National Research Council’s
list of 94 ecology and evolutionary biology doctoral pro-
grams in the United States to identify our survey popu-
lation (Appendix S1). We included department heads
and chairs in our survey population, but excluded deans,
lecturers, instructors, research scientists, cooperative unit
scientists/faculty, and emeritus faculty. We administered
the survey online through Qualtrics from the 11 May to
the 18 June 2020 (Appendix S2).
Our overarching goal was to quantify the nature and

extent of the COVID-19 pandemic on teaching,
research, mentoring, service, and engagement. Our
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motivation for this survey was two-fold: highlight any
inequalities in the impacts of COVID-19 on these
activities within our professional community, and pro-
vide our peers with data and statistics they can refer
to in years to come. Major disparities in gender
(Damschen et al. 2005, Martin 2012, McGuire et al.
2012), gender-based family responsibilities (O’Dea
et al. 2018), ethnicity (O’Brien et al. 2020), and other
dimensions of diversity in the workforce exist in ecol-
ogy (Jimenez et al. 2019, Maas et al. 2020). These
inequalities may be exacerbated by the current pan-
demic (Maas et al. 2020), and new disparities may
emerge from it that could disproportionally impact
the careers of parents with young children (mothers in
particular; Kahn et al. 2014, Staniscuaski et al. 2020),
field ecologists (Inouye et al. 2020), and early-career
scientists (Inouye et al. 2020), which have triggered a
series of surveys in their own right (Alon et al. 2020,
Antecol et al. 2020, Myers et al. 2020).
To capture the breadth of circumstances that our

community is experiencing, our survey addressed fac-
ulty’s work–life balance prior to and during the pan-
demic; their workplace situation during the pandemic;
the impact of the pandemic on their work in the lab
and in the field; faculty’s engagement in academic
activities prior to and during the pandemic; the impor-
tance placed on these activities during the pandemic
by faculty members and those who evaluate them; and
a self-assessment of their physical and mental health;
as well as their demographic information.

RESULTS

Of the 608 survey respondents, 86.7% identified as
white/Caucasian and 54.9% as male. The majority of
respondents were 40–49 yr old (29.8%), followed by
60–69 yr old (25%), 50–59 (22.5%), 30–39 (16.8%),
and a small fraction of participants were 70 yr or
older (4.8%), with 1.1% of respondents preferring not
to disclose their age. Among respondents, 39.6% did
not provide others with care in their household,
27.5% had to provide care to at least one child
between the age of 0 and 5, 20.7% to at least one
child or teenager between the age of 6 and 19, and
9.5% to at least one adult age 20 or older (sometimes
including seniors age >70), with 2.6% preferring not
to disclose this information. Most respondents
(53.5%) were full professors, 21.7% were associate pro-
fessors, and 24.8% were assistant professors, with a
large majority (84%) belonging to R1 doctoral univer-
sities supporting very high research activity. Mean lab
size was 7.6 when including undergraduate students
(interquartile range, IQR = 5), and 3.6 (IQR = 3)
when only considering graduate students. When the
COVID-19 pandemic unfolded in the United States in
early 2020, 73.3% of our respondents taught an aver-
age of 1.4 courses (IQR = 1). At the time of our sur-
vey, 0.83% of our respondents were diagnosed with

COVID-19, yet 7.5% suspected they had it at some
point.
We used a five-point scale (Tullis and Albert 2013;

from very dissatisfied to very satisfied) to evaluate the
overall level of satisfaction in the respondent’s personal
and professional lives, and balance between the two,
prior to and during the pandemic. The ranked distribu-
tion of level of satisfaction was significantly different
prior to, and during the pandemic, with respect to
respondent’s professional life (v2 = 262.22, df = 4,
P < 0.001), personal life (v2 = 40.69, df = 4, P < 0.001),
and work–life balance (v2 = 127.23, df = 4, P < 0.001).
Work–life balance was where we found the largest dis-
crepancies; the level of satisfaction was much lower dur-
ing the pandemic than it was prior to the pandemic.
Rank and gender helped explain these differences. For
example, assistant professors were significantly more dis-
satisfied with their work–life balance when compared to
associate professors and full professors (32.5%, 26.5%,
10.8% were very dissatisfied, respectively; P < 0.001).
Significantly more female respondents (i.e., primarily
females in our survey, referred to as females moving for-
ward) were very dissatisfied with their work–life balance
than were males during the pandemic (12.7% vs. 6.9%,
P < 0.001). Those who had to care for at least one child
under the age of 5, or for at least one child or teenager
between ages 6 and 19 were significantly more (very) dis-
satisfied with their work–life balance than respondents
who did not have to care for anyone within their house-
hold (16.5% and 9.5%; P < 0.001 in both comparisons).
The race of our respondents did not explain such differ-
ences in work–life balance prior to and during the pan-
demic (v2 = 5.6, df = 5, P = 0.347). Although racial
diversity is notably lacking among the ecology and evo-
lutionary biology professional community (Jimenez
et al. 2019), this result is likely not an artefact of small
sample size (non-white respondents = 81 vs. white
respondents = 527).
Only 1.8% of the respondents indicated that they kept

working on campus during the pandemic, while 84%
worked from home, and 14.1% had hybrid arrange-
ments. Overall, the distribution of levels of satisfaction
was not significantly different across working arrange-
ments when asked about the respondent’s professional
life (v2 = 4.226, df = 5, P = 0.517), personal life
(v2 = 2.855, df = 5, P = 0.722), and work–life balance
(v2 = 8.706, df = 5, P = 0.121). Of those who worked
on campus or used a hybrid arrangement, the majority
(30.9%) felt somewhat satisfied with their work-life bal-
ance during the pandemic, followed by 24.7% who felt
somewhat dissatisfied. For these same individuals, 23.7%
felt academic activities on campus put them at an
increased risk of exposure to COVID-19, whereas 63.9%
did not feel at an increased risk and 12.4% felt unsure.
For those working from home or both from home and
on campus (98.1%), their levels of satisfaction with their
work–life balance during the pandemic ranged from
21.5% feeling very dissatisfied and 20.5% somewhat
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dissatisfied, to 24.5% somewhat satisfied and 18.2% very
satisfied. The quality of their workspace was a determin-
ing factor of their level of satisfaction with their profes-
sional lives (v2 = 27.354, df = 4, P < 0.001), personal
lives (v2 = 14.123, df = 4, P = 0.007), and work–life bal-
ance (v2 = 17.052, df = 4, P = 0.0019). Those who did
not have the option of working in a private room
(63.8%) were a lot more dissatisfied with their work–life
balance (P = 0.003) than those who had access to a pri-
vate room (36.2%).
Within ecology and evolutionary biology academic

programs, lab work and fieldwork activities are what
“make or break” a research program, and feed into a
number of professional activities beyond research, such
as teaching, mentoring, and extension. Among respon-
dents who conduct lab work as part of their professional
duties, 81.5% indicted that they either strongly agreed or
somewhat agreed that lab work activities have been neg-
atively impacted by the COVID-19 pandemic; 78% of
respondents who conduct fieldwork shared the same
response. There was no statistically significant difference
between male and female respondents in the perceived
impact of the pandemic on lab work (v2 = 0.015, df = 4,
P = 1) and fieldwork (v2 = 0.015, df = 4, P = 1), and
similarly, no difference across academic ranks (lab work:
v2 = 0.075, df = 8, P = 1; and fieldwork: v2 = 0.065,
df = 8, P = 1). Overall, most respondents expected the
impacts of the pandemic on lab work and fieldwork
activities to be long lived, although the degree of uncer-
tainty in the longevity of these impacts increased with
time (Fig. 1).
The majority of respondents reported that their ability

to work on research, teaching, mentoring, service, and
outreach, engagement and extension had all been nega-
tively affected by the pandemic (Fig. 2). Between males
and females, there was no statistically significant differ-
ence in the respondents’ ability to conduct research
(v2 = 0.050, df = 4, P = 0.999), teach (v2 = 0.119,
df = 4, P = 0.998), or mentor lab members (v2 = 0.013,
df = 4, P = 1) due to the pandemic. Similarly, no differ-
ence was found across academic ranks in their ability to
work on research (v2 = 0.051, df = 8, P = 1), teaching
(v2 = 0.073, df = 8, P = 1), or mentoring (v2 = 0.031,
df = 8, P = 1).
More than 50% of respondents reported spending

more time mentoring, providing service, and teaching
during the pandemic (Fig. 3). Losing current research
opportunities and/or having to pursue new ones, having
to transition to online teaching during the pandemic,
and caring for dependents were among the three leading
reasons that limited a respondent’s engagement in aca-
demic activities during the pandemic, while additional
meetings were also cited as a moderate limitation
(Appendix S3: Table S1).
When asked about the perceived importance of differ-

ent academic activities for their performance review and/
or in tenure and promotion decisions, 93.1% of respon-
dents said research was very important, followed by

40.1% for teaching, and 33.8% for mentoring, while
some level of importance was also placed on service, out-
reach, engagement, and extension, and administrative
tasks (Appendix S3: Table S2a). When asked about the
level of importance placed on academic activities by
those who evaluate them during the COVID-19 pan-
demic, 51.7% indicated that research was very impor-
tant, followed by teaching (47.2%), and mentoring
(30.1%). Respondents perceived the level of importance
placed on service, outreach, engagement, and extension,
and administrative tasks by their evaluators to be much
lower (Appendix S3: Table S2b).

FIG. 1. Predicted lasting negative impacts (0–3, 4–6, 7–
12 months) of the COVID-19 pandemic on (A) lab work and
(B) fieldwork activities by faculty. Results are presented as per-
centages of respondents.
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Most respondents thought that the dismissal of spring
2020 teaching evaluations or forgoing annual faculty
evaluations would not be effective policies in mitigating
the negative impacts of the COVID-19 pandemic on
their academic activities (Appendix S3: Table S3). Online
teaching support, and relaxed expectations on publica-
tions, service, and outreach, engagement, and extension
were thought to be effective policies, and so was an
acknowledgement of “no business as usual” by adminis-
trators. A widely used policy that allows for a pause in
the tenure and promotion clock (Htun 2020) was
thought to be moderately or very effective by 62.4% of
respondents to whom this policy applies (Appendix S3:
Table S3). Specifically, at the assistant professor rank,
68.2% of respondents thought this policy would be
slightly, moderately, or very effective in mitigating the

FIG. 2. Perceived impacts of the COVID-19 pandemic on
academic activities by faculty. Results are presented as percent-
ages of respondents across a five-point scale.

FIG. 3. Shifts in time allocation to different academic activi-
ties by faculty in response to the COVID-19 pandemic. Results
are presented as percentages of respondents across a five-point
scale.
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negative impacts of the pandemic on their academic
activities (Appendix S3: Table S3). Perception of this
policy did not differ by gender (v2 = 3.026, df = 5,
P = 0.696).
An open-ended option allowed for additional insight

into potentially effective policies that were either already
in place during the pandemic or could be developed
from the perspective of our respondents. Twenty-six such
policy ideas were offered, among which the most fre-
quently mentioned idea (seven times; 27%) was provid-
ing gap or emergency funding to support graduate
students and other research project personnel to com-
plete impacted projects. We also offered an open-ended
comment box for respondents who wanted to share addi-
tional insights. One-third of the respondents (n = 206)
offered various comments, ranging in length from single
sentences to long essays. Themes emerged from these
qualitative data suggest that many of our respondents
were struggling with childcare-related challenges
(n = 35), and worried about uncertainties and long-term
impacts on research due to a variety of reasons (e.g., halt
of international projects, loss of multiple field seasons,
loss of data collection opportunities; n = 26).
The following quotes express these concerns: “I am

expected to provide full-time assistant professor activi-
ties at the same time as full-time child care and full-time
schooling. Every time I hear a colleague talk about get-
ting another paper or grant submitted because they have
so much time during the stay-at-home, I feel frustrated,
because my reality is that I can only take care of mentor-
ing my students and very little else from home given my
family responsibilities.” “In fields like mine, the produc-
tivity hit to research output will not necessarily be felt in
2020, but will cascade into 2021 and 2022. [. . .] I haven’t
seen any recognition in any policies that the effects of
this might span several years.”
A number of respondents also commented on the pos-

itive impact of the pandemic on their academic activities
(e.g., more writing time, one-on-one mentoring of gradu-
ate students, effective teaching; n = 17): “I am a man
with no children and very supportive spouse‚ we have
been more productive than ever in submitting peer-re-
viewed papers‚ I expect a bump in the number [. . .].”
However, most of these respondents acknowledge that
such positive impacts may be short-lived, as lab mem-
bers run out of data to analyze and write about, and are
unable to collect new data due to restrictions on lab
work and/or fieldwork activities: “[. . .] All of the things I
used to hope to get done during 1–2 week academic
breaks are finally seeing the light of day. However, there
is absolutely no generation of new data. . . I am working
much more on research activities (>10 h/week more) and
I expect to see a spike in 2020–2021 research publica-
tions, but a huge gap in 2022 publications as I won’t
have data from this year to carry forward.” The very
large majority of comments received were deeply insight-
ful, with the exception of a handful, such as this one:
“Suck it up, cupcake. We are all in the same boat, so

what’s the big deal?” Although we are all in this
together, we are clearly not all equally impacted by the
COVID-19 pandemic.
Survey respondents were asked to provide a physical

and mental health self-assessment. An overwhelmingly
large proportion of respondents acknowledge that the
pandemic had made them more stressed and anxious
about their own health and well-being, that of those who
live with them, as well as family and friends they do not
live with (Appendix S3: Table S4). The respondent’s
state of stress and anxiety was not statistically different
by gender (v2 = 7.248 9 10�33, df = 4, P = 1 regarding
their own health; v2 = 2.821 9 10�32, df = 4, P = 1 for
those living with them), and was similar when compar-
ing those who had to care for dependents vs. those who
did not (v2 = 0.006, df = 4, P = 1 regarding their own
health; v2 = 0.025, df = 4, P = 0.999 for those living
with them).

DISCUSSION

Our results indicate that the COVID-19 pandemic has
been perceived to have substantial negative impacts on
all academic activities. We highlight that academic rank,
gender, care-giving roles, and working arrangements all
played a significant role in explaining work–life balance
satisfaction. Specifically, assistant professors, females,
care-givers of children and teenagers, and those who did
not have access to a private workspace were significantly
more dissatisfied with their work–life balance during the
COVID-19 pandemic when compared to their counter-
parts.
Our quantitative assessment supports claims that

early-career assistant professors, not just Ph.D. students
and post-doctoral fellows (Paula 2020), are more nega-
tively impacted by the pandemic than those with tenure
(Maas et al. 2020). Our results further suggest that
female scientists, especially those with young children
and teenagers at home, were less likely to maintain pro-
ductive careers during the pandemic (Kramer 2020), as
they have to assume care-giving roles on top of profes-
sional duties (Maas et al. 2020, Myers et al. 2020). The
majority of assistant professors, men included, indicated
that a pause in the tenure and promotion clock would be
effective in mitigating the negative impacts of the pan-
demic on their academic activities, while one-fifth of
assistant professors did not agree (19.2%). One-size-fits-
all policies can inadvertently increase preexisting
inequalities (Antecol et al. 2020, Myers et al. 2020), and
could substantially reduce female tenure rates with
respect to male tenure rates (Antecol et al. 2020). Thus,
providing flexible tenure policies (e.g., selecting top pro-
ductive years for tenure decisions, allowing for qualita-
tive assessments, providing statements detailing COVID-
19 impacts on academic activities) could help alleviate
such negative impacts (Htun 2020).
We identified another discrepancy between what fac-

ulty thought were most important academic activities
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for their performance review and promotion decisions,
namely research, and what they perceived to be impor-
tant to those who evaluate them (i.e., research, teaching,
and mentoring). This supports previous research
(Robert and Carlsen 2017) and suggests ecologists and
evolutionary biologists in R1 institutions perceive
research as most important, although they believe their
supervisors value it as much as teaching and mentoring,
highlighting a potential mismatch between role state-
ments and expectations. This finding should be consid-
ered when drafting future performance reviews and
promotion policies during the COVID-19 pandemic and
thereafter. Specific to the field of ecology and evolution-
ary biology, most faculty expected the negative impacts
of the pandemic on lab work and fieldwork activities to
be long lived, with impacts on productivity driven by the
lack of ability to collect or generate new data via field-
work and/or lab work. This is currently impacting grad-
uate students, postdoctoral fellows, and faculty’s own
professional future, yet has barely been recognized
(Inouye et al. 2020, Paula 2020).
An acknowledgement by university administrators of

the negative impacts of COVID-19 on females, especially
pre-tenured faculty, who also serve as parents or guar-
dians of minors, could reduce the anxiety that this group
is experiencing in maintaining their work–life balance.
University administrators face the challenging task of
coordinating and balancing policies that boost student
enrollment (e.g., in-person teaching; Smalley 2020), with
policies that support the well-being and productivity of
their students and employees. Communication between
administrators and faculty exists, but decisions related to
COVID-19 seem to result in unilateral, top-down policies.
For example, some universities are requiring freshman
courses to be taught in person by faculty who may not
feel safe doing so, yet have to, unless they can provide
medical proof that they belong to a COVID-19 “at-risk”
category. Faculty should be a larger part of university
decision-making processes. For example, universities
could conduct internal surveys among their faculty, and
build diverse task forces that represent those demograph-
ics we identified as being disproportionately affected by
the COVID-19 pandemic, as well as other dimensions of
diversity, to be better informed of faculty circumstances
and needs during these unprecedented times.
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