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Stepping into NSF
Researchers working as temporary employees at the 

funding agency bring their technical expertise and take 

away a deep understanding of NSF’s inner workings.

Christine Middleton

The rotator program is not exclusive 
to NSF, but the agency is by far the heavi-
est user among US government research 
agencies. Rotators made up about 15% of 
NSF’s total workforce in 2015, compared 
with less than 1% at other research agen-
cies.2 That imbalance can be understood 
by considering the mission stated in its 
strategic plan for 2022–26: “NSF pro-
motes the progress of science by invest-
ing in research to expand knowledge in 
science, engineering and education. NSF 
also invests in actions that increase the 
capacity of the U.S. to conduct and ex-
ploit such research.” The mission doesn’t 
dictate a direction in which  cuĴ ing- edge 
knowledge and research should expand. 
To guide its investment in scientifi c prog-
ress, NSF depends on input from experts 
who have their fi ngers on the pulse of the 
research community.

An organized process
NSF was created by the National Science 

Foundation Act of 1950 to support basic 
research and education in the sciences. 
It’s unique among government research 
agencies in that it doesn’t hire its own 
researchers or operate its own facilities. 
Rather, it distributes most of its budget, 
which was $8.8 billion for fi scal year 2022, 
in the form of grants. Deciding how to al-
locate that budget is the main work of NSF.

At the top of the organization is the 
NSF directorship (see fi gure 2), which is  
currently held by Sethuraman Panchan-
athan, a computer scientist and engineer. 
The director and deputy director (cur-
rently vacant) are appointed by the pres-
ident and confi rmed by the US Senate. 
The same process applies to the 24 mem-
bers of the National Science Board, who, 
with the NSF director, are responsible 
for  long- range planning and priority 
seĴ ing. The chief operating offi  cer, cur-
rently Karen Marrongelle, oversees the 
planning, budget, and  day- to- day oper-
ations across the agency.

T
he career options available to physics graduate students 
largely fall into three sectors: private industry, academia, 
and government. And although they may change their em-
ployer or position, once someone takes their fi rst job in one 
of those sectors, they’re unlikely to move to a diff erent one.1

(See fi gure 1 and the article by Anne Marie Porter and Susan White, 
PѕѦѠіѐѠ TќёюѦ, October 2019, page 32.) But even if a scientist isn’t 
interested in leaving their chosen career path altogether, they may 
be interested in stepping outside their box to have new experiences, 
share their knowledge, or gain new expertise. Working as a rotator 
at NSF is one way to do just that.
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NSF has eight science directorates. Each is led by an assis-
tant director and is focused on funding particular areas of re-
search: biological sciences; computer and information science 
and engineering; education and human resources; engineer-
ing; geosciences; mathematical and physical sciences; social, 
behavioral, and economic sciences; and technology, innovation, 
and partnerships. Each directorate’s purview is divided into a 
few divisions. In the Directorate for Mathematical and Physical 
Sciences, for example, the divisions are astronomical sciences, 
chemistry, materials research, mathematical sciences, and 
physics. Those divisions are each headed by a division director 
and employ program directors tasked with evaluating propos-
als, facilitating panel reviews, and liaising with researchers.

Rotators typically make up about 25% of NSF’s scientifi c 
staff , or between 220 and 300 positions.3 Their terms can span 
one to four years. They can serve in executive positions, includ-
ing assistant director and division director in a directorate, and 

in such nonexecutive positions 
as program directors and asso-
ciate program directors. The 
agency strives to maintain a 
balance between rotators and 

federal employees so that everyone can benefi t from each 
other’s complementary backgrounds. The permanent 
scientifi c staff  are  subject- maĴ er experts— part of their 
time is devoted to staying current in their fi elds and at-
tending scientifi c conferences and  workshops— and they 
have invaluable institutional memory and procedural 
knowledge. The rotators bring fresh ideas and perspec-
tives, and although their most obvious assets are their 
expertise and connections in their fi eld, they can also 
weigh in on such aspects as internal processes.

NSF has received criticism for how much it uses rota-
tors.4 Most participants maintain their salaries and bene-
fi ts they had at their home institutions, and the labor costs 
to NSF are often higher than the salaries of government 
employees in the same  positions— sometimes by tens of 
thousands of dollars.5 Rotators from academia also may 
not have the experience in administration and manage-
ment that an experienced government employee would 
have, and critics cite a lack of oversight and program 

evaluation. Steps have been taken to address concerns: In 2016, 
for example, the agency started a  cost- sharing initiative in 
which all home institutions must continue to pay 10% of the 
rotator’s salary.6

Maintaining a balance between permanent employees and 
temporary staff  is critical for the rotator program. Some diff er-
ences between academia and government work, like poten-
tially upgrading one’s clothing from the casual uniform of a 
professor to business aĴ ire, are rather minor. But the agency’s 
rigid rules, policies, and  procedures— designed to achieve crit-
ical goals, such as protecting against confl icts of interest and 
ensuring that the agency is a good steward of taxpayer 
 dollars— may take some geĴ ing used to for professors accus-
tomed to signifi cant job fl exibility and autonomy. And gaining 
signifi cant responsibility on arrival can be both jarring and 
intimidating. Rotators aren’t expected to learn everything on 
their own, though. Participants receive the necessary training 
and support from the many administrators and scientists who 
make up NSF’s talented and capable permanent staff .

Everyday tasks
Facilitating the review of grant proposals is a big part of the 

job for rotators. The process is, broadly, 
as follows: When a proposal is submit-
ted to a program, it must fi rst be checked 
to confi rm that it meets all of NSF’s pro-
posal preparation requirements, such as 
length limits and margin sizes. Assuming 
the requirements are met, program di-
rectors must fi nd at least three indepen-
dent reviewers to evaluate each proposal. 
Having program directors with extended 
professional networks is particularly 

FIGURE 1. THE SECTOR in which a PhD physicist found their fi rst  job— 
private industry, government, or  academia— is usually the same sector in 
which they currently work. By serving as a rotator for NSF, physicists can 
contribute to federal government work without switching the sector of 
their primary employment. (Adapted from ref. 1.)
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staff  in the offi  ce of the director. The eight directorates focus on funding 
research in specifi c areas and are each headed by an assistant director. 
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helpful for that step. Proposals are also reviewed by panels of 
experts who are willing to spend a few days doing intensive 
evaluation, and the program directors facilitate the panels. 
Panel meetings have been hybrid for at least a decade and 
entirely virtual since the start of the pandemic in 2020, which 
may make participating on a panel an option for people who 
wouldn’t normally be able to take a week away from their home 
institution or personal obligations.

Program directors, who may be rotators or federal employ-
ees, then use those reviews, together with their own judgment 
and awareness of related funding requests, to make recom-
mendations to their division director about which proposals to 
fund. Division directors are responsible for the fi nal funding 
decisions. They also oversee the proposal evaluation process, 
prepare and justify the division’s budget, and decide how to 
allocate funds.

Assistant directors each head one of the eight directorates 
and manage the divisions that fall under it; they can be rotators 
or federal employees. In the Directorate for Mathematical and 
Physical Sciences, that means overseeing a staff  of approxi-
mately 160 people and allocating a budget of $1.5 billion be-
tween the directorate’s programs. The position also involves 
big- picture planning, such as seĴ ing  long- term priorities and 
planning for new programs and initiatives.

Program directors and division directors also have roles 
that go beyond evaluating grant proposals in their own divi-
sions. They may participate, for example, in reviewing rele-
vant proposals to agencywide programs, such as  Faculty Early 
Career Development and Major Research Instrumentation 
grants. They also plan for upcoming grant solicitations and 
work with colleagues, both in their own division and director-
ate and throughout NSF, on strategic planning for the agency’s 
future endeavors. Those collaborations can be for interdisci-
plinary science, but they might involve, say, initiatives to im-
prove education or diversity, equity, and inclusion eff orts.

Rotators still aĴ end conferences and network, but in doing 
so they can’t focus on just their own narrow area of expertise. 
The research covered by even a single NSF division is quite ex-
tensive. Although rotators are already experienced researchers 
with a relatively broad understanding of their fi eld, talking to 
new people and learning about other research areas is an im-

portant part of the position. Being curious and at least 
somewhat extroverted are therefore helpful charac-
teristics for someone coming into the job.

Incoming rotators should have experience writing 
and, likely, reviewing journal articles and grant appli-
cations. That ability to parse such technical writing 
and assess it for strengths and weaknesses is impor-
tant at NSF. The skills needed to direct and manage a 
research group, such as seĴ ing priorities and being 
fl exible when things don’t go as planned, transfer to 
government work as well. But rotators may need to 
develop other skills—for example, project manage-
ment and nontechnical writing— to be successful in 
their new positions.

Getting involved
Postings for rotator positions can be found on the NSF 
website under About NSF/Career Opportunities/Job 
Openings and are listed as Dear Colleague leĴ ers 

(although not all such leĴ ers are rotator positions); see the box 
on page 36 for an example. Rotator jobs also can be applied to 
directly through USA Jobs. They also often get shared through 
informal channels, such as listservs, and candidates can be 
nominated by their colleagues. Although rotators often come 
to NSF in either September or January, corresponding to aca-
demic semesters, positions aren’t posted on a specifi c schedule 
and may not come up annually. Talking to colleagues involved 
with NSF is a good way to stay informed.

The most common way in which rotators come to NSF is 
through the Intergovernmental Personnel Act (IPA) Mobility 
Program. Despite the program’s name, IPA rotators don’t have 
to come from other government agencies; at NSF, they often 
come from academic research institutions. Between 2008 and 
2017, about 80% of rotators at NSF came through the program.2
An IPA rotator is essentially on loan from their home institu-
tion, and they continue to receive their usual salary and bene-
fi ts. That compensation is largely paid for by NSF, though, 
with a 10% cost share from the home institution. Rotators can 
also be hired through the Visiting Scientist, Engineer, and Ed-
ucator (VSEE) Program. In that case, the rotator takes an un-
paid leave of absence from their home institution and is paid 
directly by NSF based on the federal pay scale. In general, both 
IPA and VSEE participants must be US citizens. (Exceptions are 
possible for those pursuing US citizenship and require a citi-
zenship affi  davit.)

Rotator terms start at one to two years. The grant applica-
tion cycle is annual, so that sets a natural lower limit for how 
long they would want to stay at NSF. But once a rotator has 
experience and training, it’s valuable for them to stay around a bit 
longer, and terms can be extended to a total of up to four years.

Although rotator start times are often synchronized with 
the start of an academic semester, the applications and off ers 
happen months earlier to allow time for logistics. Faculty mem-
bers may have to coordinate coverage for teaching and admin-
istrative responsibilities in their departments. Then there are 
questions professors may have to ask themselves regarding their 
research groups. Examples include the following: Can I continue 
to lead the group, or will I need to delegate tasks, and if so, to 
whom? Can I continue to provide suffi  cient mentorship to my 
students and postdocs? Will my time at NSF aff ect my research 

Figure 3. NSF headquarters is located just outside Washington, DC, 
in Alexandria, Virginia. Past rotators moved to the DC area for 
their tenure at NSF, but like so many other workers, rotators 
worked remotely in 2020 and have continued to do so. 
(Courtesy of NSF.)
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program’s progress or my participation in collaborations?
NSF has an Independent Research/Development Program 

that allows rotators to use up to 20% of their time, or one day per 
week, for outside work, so that time can be used to, for exam-
ple, maintain the rotator’s research group at their home insti-
tution. For IPA rotators, NSF also funds up to 12 trips annually 
from NSF headquarters in Alexandria, Virginia, shown in fi g-
ure 3, to their home institutions. Still, with less time to focus 
on scientifi c questions and with limited access to experiments 
and facilities, keeping a research group going can be a chal-
lenge for both experimentalists and theorists. And between the 
two jobs, work can easily bleed into evenings and weekends.

Is it for me?
There’s no one right time for a researcher to pivot and take on a 
rotator position, but certain times are beĴ er than others. Given 
the level of disruption working as a rotator can cause in a re-
search program, an assistant professor working toward tenure 
probably shouldn’t take time away from their university to work 
at NSF. Someone at that career stage also lacks a more senior 
researcher’s breadth and depth of experience and widespread 
professional connections. But they can still contribute to NSF 
by reviewing proposals, thereby gaining valuable experience— 
especially if they do eventually want to work at NSF.7

Once a researcher has been granted tenure and is more es-
tablished, fi nding a convenient time to do a rotation at NSF is 
really a maĴ er of personal preference and circumstances. Tim-
ing a rotation at NSF with a sabbatical can be a good option. It 
corresponds to a time when the researcher would likely be away 
from the department anyway, although rotations often last lon-
ger than typical sabbaticals. At that point, the researcher is also 
far enough into their career that their experiences can truly in-
form their responsibilities as a  rotator— reviewing grants, as-
sembling reviewers, shaping programs, and allocating funds.

Another good time for a researcher to come to NSF is at the 
end of their career. Although the rotator may have less to gain 

personally, their wealth of experience is especially valuable to 
NSF’s mission. And the move may be less  disruptive— their 
established research group may have postdocs and senior grad 
students who need less supervision and who can help train and 
advise younger students, or they may already be winding their 
group down.

Family considerations can also aff ect a researcher’s decision 
about when a good time would be to work as a rotator. The job 
has generally required one to relocate to the Washington, DC, 
area for the one to four years they’re working at NSF. The move 
can have implications for their spouse’s  career— they might be 
able to transfer or work remotely, but that’s not always possi-
ble. And rotators with children have additional considerations. 
They may see temporarily moving to the DC area as a benefi t 
for their children because the city is a unique place and off ers 
many cultural opportunities. But uprooting  school- age chil-
dren can also be a challenge. Families won’t necessarily have 
the same support systems in a new city, and a big move can be 
disruptive to a child’s social development.

Those family concerns may be becoming less important, 
though, since like many other workers, NSF rotators have been 
working remotely since the  COVID-19 pandemic started in 
2020. If the program maintains that level of fl exibility moving 
forward, rotator participation could become accessible to re-
searchers for whom relocation would have been an undue 
burden.

The benefi ts
Why might a researcher choose to take time away from their 
primary job to work at NSF? Given that NSF funds so much 
research in the physical sciences, many see it as a way to give 
back to the community. They understand that NSF’s renowned 
 merit- review process depends critically on experienced re-
searchers’ participation.

But the decision need not be entirely altruistic. Rotators 
have a lot to gain from working at NSF. They make new con-
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Position description: The position requires an individual 
with broad knowledge and demonstrated success in the sub- 
disciplinary area of materials research indicated above. Appli-
cants must have a Ph.D. or equivalent experience in the 
physical sciences or a  closely- related field, plus after the 
award of the Ph.D., a minimum of six or more years of suc-
cessful independent research. In addition, research adminis-
tration and/or managerial experience pertinent to the po-
sition would be highly desirable. The incumbent should also 
have an appreciation for interdisciplinary research. For the 
DMR mission statement and additional information about the 
above program, please see https://www.nsf.gov/materials.

The position requires eff ective oral and written communi-
cation skills, and familiarity with NSF programs and activities 

is highly desirable. The incumbent is expected to work eff ec-
tively both as an individual within the specifi c NSF program 
and as a member of crosscutting and interactive teams. The 
incumbent must also demonstrate a capability to work across 
government agencies to promote NSF activities and to lever-
age program funds through interagency collaborations.

In search of a rotator
Below is an excerpt from a Dear Colleague letter posted on 
NSF’s website. The letter advertises a program director position 
in the materials research division. The qualifications and skills 
requested in the position description are highlighted.

                       National Science Foundation

You are viewing a Dear Colleague Le�er,

Physical Scien�st (Program Director) 
Division: Materials Research (MPS/DMR)Directorate: Mathema�cal and Physical Sciences (MPS)Job Type: STEM
Appointment Type: Temporary / Rotator
Pay Grade/Scale: AD-04

Applica�on �meline
Date Posted: August 13, 2021
Closing date: Open un�l filled



tacts and gain a broader perspective on research happening in 
adjacent fi elds. Those connections can lead to new ideas and 
 cross- disciplinary collaboration. And the job can be exciting, as 
rotators are continually in contact with talented researchers 
pushing the boundaries of scientifi c knowledge. Although re-
jecting proposals may be a tough part of the job, geĴ ing to say 
yes and fund innovative ideas is perhaps the most gratifying.

When the rotators return to their institutions, they bring a 
much deeper understanding of NSF’s funding process. Rota-
tors can apply for NSF funding after they leave the agency, 
although some restrictions apply. They are allowed to direct 
colleagues to opportunities, help them frame ideas, and pro-
vide procedural knowledge. Working as a rotator has been 
correlated with increased funding for the participant and his 
or her colleagues over time.8

Occasionally rotators learn that they actually prefer govern-
ment work and decide to leave their research positions. A 
 one- year gap is required between being an IPA rotator and 
becoming a permanent employee, so there’s still time for 
knowledge transfer to the home institution.

The benefi ts NSF receives from rotators go beyond just hav-

ing people to facilitate their  grant- review process. Having so 
many people from the research community participate pro-
motes the agency’s mission and helps maintain trust in the 
process. It also prevents the agency from becoming stuck in a 
particular direction. Everyone comes to the table with their 
own biases and preferences, and that can steer funding at the 
division, directorate, or even agency level in one direction. But 
having so many members of the scientifi c community give 
their input positions the agency for  long- term success.
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