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Abstract

Grant funding is essential to the advancement of science, technology, engineering
and math (STEM) fields with certain grants viewed as especially prestigious and
career formative. The goal of this project was twofold: first to describe the gen-
der demographics of the national winners of two prestigious grants and second, to
document the impact of an educational program aimed at improving the success for
women in STEM fields in a local setting. In Study 1, we analyzed publicly available
national data to document gender gaps in National Science Foundation’s Faculty
Early Career Development Program (CAREER) and National Institutes of Health’s
KO1 awards from 2008-2021. Results showed that, while the ratio of K01 awards
favored women, the ratio of men-to-women CAREER awardees favored men.
In Study 2, we implemented a grant-writing program for CAREER awards based
in self-determination theory at one university and analyzed its impact on funding
success. Results comparing before the educational program and after showed that
the average annual success rate increased for everyone from 11% to 33%. Women-
identified faculty who participated in the program were awarded CAREER fund-
ing at a higher rate than would be expected from the number of women eligible
to apply or submission rates. While the correlational and observational nature of
this study make it impossible to conclude that it was only the educational programs
that resulted in the benefits to women’s award success, we encourage other universi-
ties to consider adapting the program and enable faculty development around grant
success.
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Introduction

As the United States continues to face the challenge of growing a robust and
diverse scientific and engineering workforce, federal funding agencies have, for
more than two decades, set a priority for more inclusion of women in academic
STEM (Laursen & Austin, 2020; Mervis, 2000; Morimoto et al., 2013; Roper,
2019; Valantine & Collins, 2015; Valantine et al., 2016). From establishing fund-
ing portfolios (e.g., the National Science Foundation ADVANCE program) to cre-
ating advisory boards (e.g., the NIH Working Group on Diversity), major federal
funding agencies in the U.S. are committed to ensuring that the talents of mar-
ginalized and minoritized scholars are part of scientific discovery and innovation.

The purpose of the current study was to inventory national-level award recipi-
ents and identify gender disparities in prestigious early career funding awards and
implement and assess a local program to improve women’s funding success. To
do this, first, we described the national pattern of gender demographics of those
who have won two types of prestigious grants across the nation. Second, we doc-
umented the impact of a local in-house educational program aimed at improving
the funding success for one type of prestigious grant for women-identified faculty
in STEM fields. For both the national and local outcomes, we examined patterns
across time.

In most countries (including the U.S.), men-identified researchers still receive more
sponsored programs or grant awards on average than women-identified researchers
(Bedi et al., 2012; de Kleijn, 2020; de Kleijn et al., 2020). For example, according to
one analysis of well over 100,000 applications, women-identifying researchers had sig-
nificantly lower odds of receiving grant funding from the National Institutes of Health
(Eblen et al., 2016). Add to this, that women receive about $40,000 less in funding in
first time NIH grants compared to their male-identifying counterparts (Oliveira et al.,
2019) and have a lower likelihood to get grant renewals funded (Kaatz et al., 2016).
However, it is not all a bad news landscape: analyses of proposals using FY2020 data
from the National Science Foundation (NSF) shows an overall success rate of 32% for
women (vs 29% for men) for all types of proposals. Despite the somewhat higher fund-
ing rates for women at NSF, submission data indicate that “over the past decade, there
has been a relatively slow increase in the proportion of proposals submitted by women
and a corresponding increase in the proportion of awards to women” (National Science
Foundation [NSF], 2021). Given the overall persistent underrepresentation of women-
identified faculty within U.S. universities, especially within math-intensive fields such
as engineering where women are only 16.6% of tenure/tenure track faculty (National
Center for Science and Engineering Statistics, 2022), every woman who does submit
and receive an award is a win for inclusive discovery and innovation.

There is no one obvious culprit for the persistent gender inequity in grant activ-
ity. Explanations range from macrolevel systematic inequities whereby unwritten
rules and bias are integrated into the very structures of academia and funding
agencies (Morgan et al., 2018; Niemann et al., 2020) to microlevel inadequacies
that limit women’s access to grant administrators to support their submissions
(e.g., (Holliday et al., 2015) with many other variables in between. With the goal
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of facilitating the careers of minoritized and early-career faculty, agencies have
responded in varied ways including training reviewers (Merit Review Process FY
2020 Digest, 2021), revising solicitations and review protocols (Witteman et al.,
2021), raising the cut-off age for early-career awards (Mervis, 2017) and chang-
ing biosketch formats (Rockey, 2014). While these broad system-level approaches
to equity are essential, they take time to show incremental improvements. Inspir-
ing the question: what deliberate actions can a university take in the meantime?

Recruiting diverse talent is one (necessary) step in the equation (Rockey, 2014) with
the help of empirically-based interventions that broaden participation through the fac-
ulty hiring process (Allen et al., 2019; Sheridan et al., 2010; Smith et al., 2015). But
even among highly successful and qualified women-identifying faculty, grant proposal
submission rates are often lower, especially among women of color (Ginther et al.,
2016; NSF, 2021). Women-identifying researchers can also feel more deterred by
grant-reviewer feedback that interferes with their intentions for resubmitting (Biernat
et al., 2020). Thus, one strategy is to offer hands-on educational resources to support
women-identified faculty’s grant submission process.

One example of such a strategy was the creation of a theory-informed “grant-writing
bootcamp” tested over time at one university (Smith et al., 2017). This university was
the recipient of the National Science Foundation ADVANCE institutional transforma-
tion grant, with the aim to enhance the research opportunity for women in STEM and
social and behavioral science (SBS) fields. The programs developed by ADVANCE
Project TRACS (Transformation through Relatedness, Autonomy, and Competence
Support) were based within the tenets of self-determination theory (Deci & Ryan,
2012). This theory articulates fundamental “needs” for motivation as 1) competence
— the need to understand the logistics and processes for completing a task successfully,
2) autonomy — the capacity for choice and influence over tasks and decisions, and 3)
relatedness — building networks and feeling a sense of belonging. The bootcamp was
designed using self-determination theory and resulted in a significant increase in the
number of proposals submitted by women as PI, a significant increase in the number of
grants funded, and in the amount awarded.

The Smith et al. (2017) grant-writing bootcamp quasi-experiment did not distin-
guish between the type of external funding awarded. All awards were treated as the
same positive outcome. Yet, it is certainly the case that some federally funded grants
are more prestigious than others, especially for early-career faculty, and may be prone
to different gender-gaps. The NIH K award and NSF Faculty Early Career Develop-
ment Program (CAREER) are two examples of highly regarded awards in the U.S. that
not only provide funding for the intellectual project at hand, but also convey reputa-
tional benefits for the recipients (Gallus & Frey, 2017) and their institutions.

Research Questions
Given that women-identifying faculty are often passed over for research prizes and
awards (and when they do win, they often do not garner as much attention (Lunne-

mann et al., 2019; Ma et al., 2019; Meho, 2021; Watson, 2021), we asked two related
research questions, one at the national level and one at the local level. In Study 1, we
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asked if there was a difference in the proportion of men and women recipients of
the NIH K awards and the NSF CAREER awards across the nation over the last 10
years. This analysis is similar to a recently published NSF meta-research study that
showed racial disparities for funding rates of research proposals are hidden when
considering the overall funding rates for all proposals (Chen et al., 2022). With
results pointing to a significant discrepancy in the gender distribution of the NSF
CAREER awards, Study 2, implemented a local level educational program modeled
after the evidence-based grant-writing bootcamp (Smith et al., 2017) to determine:

1. Can we close the gender-gap in NSF CAREER submissions and awards found at
the national level?

2. Can we associate participating in the grant-writing educational opportunity with
grant funding success?

Study 1: National Descriptive Study of Early Career Award Winners

Overview

The purpose of Study 1 was to describe the gender demographics for prestigious
grants that have a significant impact on the success of early-career faculty. Two
funding opportunities were identified because of their impact and publicly avail-
able awardee data. The NSF CAREER Program is a prestigious award that supports
early-career faculty by encouraging integration of research and education, preparing
them to lead advances in the mission of their department or organization. The K
awards program, specifically the KO1 Mentored Research Scientist Career Develop-
ment Award, provides support and protected time for an intensive, supervised career
development experience in the biomedical, behavioral, or clinical sciences. The goal
is to enable early-career faculty to become independent researchers and some NIH
institutes use the award to increase workforce diversity, encourage individuals to
consider training in a new field, or to support returning to the research workforce.

Methods

Participants Publicly available data from the NSF and NIH websites were mined for
award recipient information of the NSF CAREER Awards and NIH K awards, span-
ning years 2008 to 2021. Data containing the names and affiliation for each awar-
dee were downloaded into an excel file from NSF and NIH Awards public websites
accessed in October 2021. The sample sizes were 2,829 records for NIH K awardees
and 2,807 for NSF Career awardees between 2008 and 2021.

Procedure Data were then coded by a research assistant, naive to the study goals,
who looked up the awardees profile on publicly available websites to determine
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pronoun use and infer the awardee’s gender (men-identifying, woman-identify, non-
binary/unknown). A total of 67 (2.3 % of the NIH) and 96 (3.4% of the NSF) awar-
dees could not be located and were therefore not included in the analysis.

Results

Analysis Overview Given our goal was to describe the pattern of award winners by
gender, we used a combination of inferential and descriptive analyses in Study 1.
The gender ratio was determined by dividing the number of women by the number
of men who were awarded either NIH KOl or NSF CAREER grants. Those who
were in the unknown/non-binary category were not included in the calculation.
These ratios were graphed on the same axes with a solid line in the center at 1 where
the number of awardees by gender is equal. We also calculated the regression line to
determine the best fitting line for the longitudinal data. Such an approach helps us to
unpack the trends in national awards by awardee binary gender.

Pattern of Awardee Gender Similarities and Differences The ratio of the number of
women-to-men early-career research grant awardees by agency is shown in Fig. 1.
While the ratio of NIH K01 awardees has been consistently favoring women ranging
between 1.03 and 1.69 (above the “parity line” horizontal line Fig. 1), the ratio of
men-identified awardees to women-identified for NSF CAREER awards has varied
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Fig. 1 Pattern of Awardee Gender overtime for NIH KO1 awards and NSF CAREER awards
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between 0.37 and 0.69. The dotted line indicates the linear regression which is
increasing in slope for both grant programs. As shown in Fig. 1, ratios above 1 indi-
cate that women scientists are receiving a higher share of the awarded NIH KO1s. In
contrast, in no year did men and women achieve parity in the NSF CAREER awards.
Figure 1 Ratio of women to men awardees calculated for each year 2008 - 2021.
The horizontal black line indicates where parity is achieved between women and
men. Data is from NSF and NIH Awards public websites accessed October 2021.

Limitations and Discussion

Study 1 was limited in that we could not consider the number of proposals submitted
or the number of men and women faculty eligible to submit from a given university. To
be eligible for the CAREER awards for example, faculty must hold a doctoral degree in
a field supported by NSF; be engaged in research in an area of science, engineering, or
education supported by NSF; and be untenured at the time of submission (see solicita-
tion for the complete list of requirements). Indeed, by one estimate, success rates have
increased at NSF as the annual number of applications has declined (Mervis, 2022).
Another limitation is that the determination of the gender of awardees was a very labor-
intensive process and resulted in grouping those who identified as non-binary with
those whose gender could not be determined from their websites. They are also limited
to binary categorizations of gender (as men and women) and do not offer any informa-
tion about intersectional identities such as the benefits to Black, Indigenous and Other
People of Color (BIPOC) faculty. While the number of awardees for each award were
fairly similar, more awardees were removed from the calculations from NSF (3.4%)
versus NIH (2.3%).

Overall, these national results suggest that the pattern of more men-identifying
than women-identifying researchers receiving the prestigious NSF CAREER early-
career award is consistent over the past decade. Therefore, Study 2 focused on the NSF
CAREER funding opportunity and examined the efficacy of a theoretically-informed
educational program to close the gender gap.

Study 2: Local Descriptive Study of Educational Program
Overview

The purpose of Study 2 was to assess whether designing a targeted educational pro-
gram focused on the NSF CAREER award could close the gender gap between men
and women early-career award recipients at one university. Based on the tenants of
the evidence-based “Grant-Writing Bootcamp” (Smith et al., 2017), developed as
part of the NSF ADVANCE Institutional Transformation program (2012 — 2018),
the program for Study 2 was designed to address women researchers’ unique psy-
chological needs for relatedness, competence, and autonomy (Deci & Ryan, 2012;
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Smith et al., 2018) though it was open to all identities depending on space availabil-
ity. The design enhanced autonomy by allowing faculty to take creative approaches
with topics, methods, and timing; competence by providing advice, tools and tem-
plates for navigating the grant paperwork and submission process; and relatedness
by creating small groups of peers and connections to grant-successful mentors. The
program was implemented starting in 2015. Therefore, the analyses are calculated
on and compared between pre- and post-time periods, seven years before the pro-
gram and seven years after the program began respectively.

Methods

Participants Participants for the analysis were retrospectively identified by gath-
ering data from research.gov for the local institution. We gathered data for seven
years (2008 — 2014) before the implementation of the local program (pre) and seven
years (2015 — 2021) after the implementation of the program (post). While the list
of awardees goes back to 1994, data about submissions is only available starting in
2008 when electronic submissions began. Overall, we had 75 individuals who sub-
mitted proposals over the 14-year period, 35 of which submitted multiple proposals
to equal 115 observations in the study. The sample sizes for submissions were n
= 53 for the pre-time period and n = 62 for the post-time period. The number of
awardees were n = 7 from the pre-time period and n = 16 for the post-time period
(Table 1). In addition to the participant award status, we collected data from the
internal university system that allows participants to register for and record attend-
ance of many types of professional development workshops and activities. These
numbers are indicated as to whether participants attended (yes) or did not attend (no,
Table 2). We also collected data from the Institutional Research office regarding the
self-reported genders of the participants. All participants self-identified to the uni-
versity as man or woman, with no one identifying as non-binary.

Table 1 Descriptive statistics of

L. Gender pre post  Fold change
submission, awards, success rate

and eligible faculty pre and post Ny per of Submissions ALL 53 62 12
education program M 42 a1 07
w 1 31 28

Number of Awards ALL 7 16 23

M 5 7 14

W 2 9 45
Average Annual Success Rate ALL 11% 33% 3.0
M 10% 27% 2.6
W 10% 36% 3.8
Average Number of Faculty =~ ALL 157.6 1803 1.1
M 844 777 09
w 73.1 1026 14
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Table 2 Raw data and odds

ratios associations with faculty
gender and CAREER program All Men Women
attendance with award success

Awarded CAREER Award

Attended Yes No Yes No Yes No
CAREER
Panel
Yes 13 29 5 15 8 14
No 10 63 7 46 3 17
Odds Ratio 2.82 2.19 3.24

Procedure We developed and implemented a targeted educational program to
support all faculty who were submitting to the NSF CAREER programs based on
the grant-writing bootcamp. Bootcamp was set up to address women researchers’
unique psychological needs for relatedness, competence, and autonomy (Deci &
Ryan, 2012; Smith et al., 2018) though it was open to all identities depending on
space availability. The design enhanced autonomy by allowing faculty to take crea-
tive approaches with topics, methods, and funding sources; competence by provid-
ing advice, tools and templates for navigating the grant paperwork and submission
process; and relatedness by creating small groups of peers and connections to grant-
successful mentors. Bootcamp spans 5 to 6 weeks with one 3-hour session per week.
Participants engage in discussions with guest faculty each week on different topics
and give peer feedback on homework assignments. The facilitator reviews “home-
work” assignments between sessions and gives feedback to the participants. In the
last session, participants bring the revised elements of the grant along with at least
the first three pages of their narrative for a review session with an expert in their area
of research. For more information on the original bootcamp, see Smith et al. (2017).

Similar to the general grant-writing bootcamp described in Smith et al. (2017), the
CAREER Program incorporates a panel session and workshop with previous success-
ful CAREER awardees and connects faculty in review groups (to meet the psychologi-
cal needs of autonomy and relatedness); and provides access to successful proposals and
grant proposal submission assistance from grant support staff (to facilitate the need for
competence). A complete description of the program is available on our website (https://
www.montana.edu/facultyexcellence/research/resources/nsfcareerprogram.html). The
program has since expanded, initially including a panel session and access to proposals, it
now includes review groups that often meet once a week until the submission date to give
feedback and help with accountability. The program has also added the ability to arrange
external reviews and has run yearly for a total of seven years.

Results

Analysis Overview To meet the goals of Study 2, we employed Chi-Square as
the nonparametric analysis to determine any differences in funding success after

@ Springer


https://www.montana.edu/facultyexcellence/research/resources/nsfcareerprogram.html
https://www.montana.edu/facultyexcellence/research/resources/nsfcareerprogram.html

Innovative Higher Education (2023) 48:907-924 915

participation in the educational program paired with the calculation of an odds ratio
and basic descriptive data to unpack the direction and strength of the success rate.
This approach allowed us to examine our research question about the association
of award success with faculty’s gender and participation in the faculty development
program.

Variables We used one dependent variable in our analyses, whether a faculty
member was awarded or declined and two independent variables, Gender (Men
= 0, Women = 1) and CAREER Panel attendance (Did not attend = 0, Attended
= 1). The awarded/declined data was gathered from Research.gov. Because of the
length of the grant review process, proposals were submitted in one year and then
reviewed and awarded in the next calendar year. Therefore, the data were reported
based on the submission year. For example, if a proposal was submitted in 2015 and
awarded in 2016, then the data was counted as a 2015 submission that was awarded.
Using this data, we calculated the average annual success rate by gender, the num-
ber awarded divided by the number of submissions, for each of the seven years
(Table 1). Next, we calculated the overall average annual success rate for the pre-
and post-time periods. We also calculated the fold increase in women-identifying
faculty at the institution since the goal of the ADVANCE project was to increase
that number and therefore could have impacted the overall numbers.

Odds Ratio Taking a retrospective look at the data, we used the odds ratio calcula-
tion to assess the how strongly an event (receiving the CAREER award) is associ-
ated with exposure (participation in bootcamp or the CAREER program, Table 2).
The odds ratio is a ratio of two odds: the odds that an outcome will occur given a
particular exposure, compared to the odds of the outcome occurring in the absence
of that exposure (Szumilas, 2010). For example, Smith, Vidler and Moses used the
odds ratio to explore the impact of gender on choosing to stop the tenure clock due
to COVID (Smith et al., 2022). In the case of our study, we calculated the odds
ratio as (# awardees who attended/# of awardees who did not attend)/ (# declines
who attended/# declines who did not attend). Values above 1 indicate that attend-
ing the professional development program increased the odds of being awarded a
CAREER grant.

Closing the Gender Gap Table 1 shows the submissions, awards, average annual
success rate and average number of eligible faculty in the pre- and post-time edu-
cational program periods. Inspection of descriptive patterns show that the overall
average annual success rate for all faculty increased from 11% to 33%. In particular,
the number of women faculty awardees has grown from 2 between 2008 — 2014 to
a total of 9 awardees between 2015 — 2021, representing a 4.5-fold increase. For all
faculty, the number of submissions increased 1.2-fold (pre n = 53, post n = 62), and
the awards increased 2.3-fold (pre n = 7, post n = 16).

Inspection of the descriptive patterns suggest that women-identified faculty
improved in their success rate from pre to post educational program. They submitted
a total of 11 proposals before the program and increased to 31 over the seven years
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since the start of the program. These numbers mean that on average, women are sub-
mitting 2.8 times more proposals, while the number of eligible women faculty at the
institution has increased by only 1.4-fold. The most significant observation is that,
not only did number of submissions increase, but women-identifying faculty’s aver-
age annual success rate also increased from 10% to 36% after the implementation of
the program (Table 1).

That is not to say that men did not benefit from the program. The success rate
for men increased from 10% to 27%. While the average number of submissions has
decreased, men faculty saw a 1.4-fold increase in the average number of awards in
the years after the implementation of the program (Table 1). Similar to other gen-
der-equity initiatives (Smith et al., 2018), this program designed to support women-
identified faculty results in closing the gender gap while also fostering success for
everyone engaged no matter their gender-identity.

Success Rate Increase is More than Expected based on the Increase in Women Fac-
ulty The goal of the ADVANCE Project TRACS was to transform the University
and increase the number of women faculty in STEM and underrepresented areas
of Social and Behavioral Science (SBS). This increase in numbers of faculty might
then be expected to increase the number of CAREER awards for women faculty,
and it does. But, as shown in Fig. 2, there is evidence that the fold increase of sub-
missions (white boxes) and awards (black boxes) are significantly higher in the
observed than the increase in women-identifying faculty (1.4 times the pre-time
shown in “Expected”). The average annual success rate therefore takes into account
the increase in the number of submissions, and we see that it increased from 10% to

2008 - 2014 2015 - 2021
Observed Expected*® Observed
10% Average H BB | 36%Annual
Annual Suc;ﬁz . . . Q\gte;age Success
] ] ] EER
submission B award

Fig.2 Data Visualization of the Impact of Increased Number of Women-Identified Faculty on CAREER
Award Success Overtime
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36% representing a 3.6-fold increase suggesting that the growth of women-eligible
faculty is not the sole reason for the improvement in CAREER award outcomes.

Figure 2 Illustration of the predicted and observed outcome based on number of
women faculty. The white boxes (unfilled) represent submissions, the black boxes
(filled) represent awards from those submissions. The outlined area shows the data
after the implementation of the program (2015-2021). The expected column (*)
shows the increase that could be attributed to increase in faculty numbers (1.4),
whereas the observed in this post-time period shows the increased submissions,
awards and success rate that could be attributed to the program.

Attending the CAREER Program and Funding Success While the timing of the
increase success rate aligns with the implementation of the CAREER program, it
also coincides with the implementation of bootcamp and other ADVANCE pro-
grams, as such, we first used Chi-Square as a nonparametric analysis comparing fre-
quency counts to assess if award outcomes were associated with faculty gender and
participation in the educational program. Results showed a meaningful difference of
these factors at X2 (1, n=115) = 4.96, p <.03. We used odds ratio to determine the
direction and strength of the impact and explore if those who attended the theory-
informed NSF CAREER educational program had greater odds of being awarded
funding (Table 2). Inspection of the odds ratio, a measure of how strongly an event
(being awarded) is associated with exposure (to the educational program), suggested
that all faculty increased their odds of being awarded a CAREER grant by 2.82-fold
if they attended the program. The odds were even greater for women-identified fac-
ulty at 3.24-fold.

These follow-up data give some indication of the connection among the variables
and suggests the local educational program is one promising strategy to close the gen-
der-gap in NSF CAREER awards. Because women-faculty were intentionally invited
to attend the educational program (and were given first refusal to attend rights, in
what was otherwise a space limited program) there is a confounding variable between
attendance in the program and faculty gender. Future research would do well to ran-
domly assign faculty to the program to determine a causal effect of participation.

Limitations and Discussion

There are several limitations in Study 2, both because of the observational and ret-
rospective nature of the analysis and the binary nature of the data. We could only
measure the participation in the CAREER panel and not the other aspects of the pro-
gram, such as the access to successful proposals or peer writing group participation.
While this hints at a direct impact, the correlational and observational nature of this
study make it impossible to conclude that it was only the CAREER Program that
resulted in the benefits to women-identified faculty’s award success. It could be that
many of the ADVANCE Project TRACS programs (e.g., Smith et al., 2018), includ-
ing the grant-writing bootcamp that has already shown to have an impact (Smith
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et al., 2017), or still yet other activities in combination at the local level contributed
to the increase in funding success.

General Discussion

Advancing the discovery of new knowledge is critical to the health of the planet and
the public. Funding agencies are committed to the intentional inclusion of women’s
voices to that discovery process, with varying success over time (e.g., Bedi et al.,
2012; Bornmann et al., 2007; Hechtman et al., 2018; Ley & Hamilton, 2008; Marsh
et al., 2009). Women-identified faculty who are early in their career are especially
likely to face barriers and biases as they navigate the academic pathway (Barfield
et al., 2016; Fox Tree & Vaid, 2022; Muradoglu et al., 2021; Niemann & Gonzalez,
2020; Skewes et al., 2018; Williams, 2000). Our goal was to look at the national
trends in prestigious grants and determine if there were a place to intervene at the
local level for a local impact. First, we reviewed the data for gender gaps in pres-
tigious awards to early-career faculty within two funding agencies: The NIH K01
awards and the NSF CAREER awards. Results demonstrated that while women
received the majority of NIH KO1 awards over the last 14 years, NSF CAREER
awards were consistently more likely to go to men.

Our results cannot speak to why the NIH gender-gap favors women-identifying
researchers. Could it be because the NIH K awards focus on mentoring, or because
more and more women are entering the life science workforce, or because of efforts
by NIH to improve processes that support women submissions? Similarly, our data
cannot say why NSF CAREER awards were more likely to be granted to men-iden-
tifying researchers. However, documenting the gender gaps (and the direction of
effects) is useful to consider when prioritizing the content of educational programs
that broaden the participation of women and BIPOC faculty researchers. We there-
fore set out to explore the impact of an educational grant-writing program based
on self-determination theory (Deci & Ryan, 2012), part of the ADVANCE Project
TRACS, and specifically designed to benefit women-identified researchers while
also allowing anyone to participate and benefit no matter their gender identity.

Data from seven years before and after the CAREER Program demonstrate prom-
ising results, and the increased average annual success rates, much more than the
increase in women faculty, illustrate that the mere presence of more women is not
the sole reason for the improvement over time (though it is one important aspect in
women’s participation in STEM, (Mitchneck et al., 2016). Of course, identifying any
one causal explanation for improvement is not possible with this natural observa-
tional study; there were several additional gender-equity initiatives at this university
(from 2012 — 2018) that contributed to an overall inclusive culture for women-iden-
tified faculty (Hughes et al., 2022; Smith et al., 2018). The data from professional
development participation shows that women awardees who participated in the
CAREER program were more likely to be awarded this prestigious grant (Table 2).
This analysis is similar to a study by Glowacki et al. (2020) where they connected
attending grant-writing workshops with internal grant success. While this hints at a
direct impact, it is impossible to conclude that the benefits to women’s award success
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were solely because of the CAREER Program. However, given the very targeted
focus of the educational program on CAREER awards, definition of success (sub-
missions, awards and success rate) and using the same theoretical underpinnings of
the evidenced-based grant-writing bootcamp, the findings suggest a promising strat-
egy for other universities interested in increasing women-identifying faculty’s early-
career funding success.

We acknowledge that the findings are limited to binary categorizations of gender
(as men and women) and do not offer any information about intersectional identities
such as the benefits to BIPOC faculty, faculty who identify as sexual minorities, or
faculty with different abilities. Future research should consider creating programs
that facilitate the success of marginalized faculty in addition to gender and assessing
the efficacy of the program at different universities.

Implications for Adopting and Adapting the CAREER Educational Program There are
other educational programs that also aim to support faculty in pursuit of CAREER
awards (e.g., Colorado State University and University of Central Florida to name
just two). What sets the current program apart is the explicit goal to improve
women-identified faculty’s success and the tracking of data to that effect using a the-
oretically-informed educational intervention. Often, most faculty development pro-
grams and assessment is done on the impact of professional development on faculty
teaching rather than research metrics such as funding success (Hoffmann-Longtin
et al., 2019). Urging educational leadership and development programs to consider
new areas of faculty need is one important implication of the current project.

The aim of this project was twofold: document gender gaps in prestigious fund-
ing program awards to early-career faculty and evaluate the efficacy of an innovative
educational program at increasing the success of women-identified faculty. Learning
materials are provided on our website (https://www.montana.edu/facultyexcellence/
research/resources/nsfcareerprogram.html) to enable other universities to adopt this
educational program. However, moving to a new research context, will likely require
some adaption. We suggest that adaption would be most impactful if it is guided by
the tenets of Self Determination Theory (Deci & Ryan, 2012; Smith et al., 2017).
For example, this program was set up such that advice and support from successful
awardees form the basis of the program, supporting relatedness and competence. If
an institution is an emerging research university, primarily undergraduate institution
or other context that does not have a critical mass of past awardees, they could part-
ner with another institution to start the program and then, as they have successful
awardees, transition to their own faculty. Given that competition between universi-
ties might discourage such partnerships, NSF as an agency could consider develop-
ing intentional strategies to support women-identified faculty interested in applying
for a CAREER award by adapting our program (or others like it) at scale.

This CAREER Program is adaptable, not just to other universities or agencies, but
to the emerging needs of the campus and context. During the height of the COVID-
19 pandemic for example, the CAREER Program was run virtually. As more and
more evidence emerges showing the deleterious immediate and long-term impacts
of the pandemic on women faculty’s research careers (Cardel et al., 2020; Carr et al.,
2021; Malisch et al., 2020; Staniscuaski et al., 2021; Vincent-Lamarre et al., 2020),
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it is paramount that we attend to the changing needs of women-identified faculty,
especially those who are caregivers, to provide flexibility in timing, deadlines, and
format for their professional development.

Finally, the implications for this study rest in the long-term benefits associated
with the new discoveries that emerge, the economic and learning opportunities for
the students and staff involved, and the impact on women’s careers after receipt of a
prestigious award. Unfortunately, research shows women who win research prizes do
not receive the same acclaim as men (Ma et al., 2019) and are less likely than men
to receive invitations to present their research (Nittrouer et al., 2018; Young et al.,
2018). For example, among engineering women faculty who publish in prestigious
journals, their work is cited less often than men’s research (Ghiasi et al., 2016). As
such, it will be important to follow the career trajectories of NIH KO1 winners and
NSF CAREER winners over time.

In Closing Ensuring the intellectual contributions of women in STEM are recog-
nized, valued, and rewarded is a complex problem without an easy solution. Gen-
der-equity institutional change strategies abound (Laursen & Austin, 2020) and yet
change is still slow (Stewart & Valian, 2018) and can feel daunting and overwhelm-
ing (Posselt, 2020). We set out to first define the scope of the possible problem
within the space of prestigious awards at NIH and NSF, and to develop and assess
a targeted educational program as one strategy to close the identified gender-gap.
The results of the CAREER educational program showed women-identified fac-
ulty not only submitted more proposals over time, received more awards, but, most
importantly, had higher success rates than before the program started. Though there
are many possible explanations for the improvement, we encourage others to con-
sider adopting and adapting the program keeping in mind the tenets of relatedness,
competence, and autonomy (Deci & Ryan, 2012; Smith et al., 2017). Doing noth-
ing guarantees the status quo will continue (Jost et al., 2004), and trying to solve a
national problem with a local solution is but one proactive tool to impact change.
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