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THE IMPACT OF GRANTSMANSHIP SELF-EFFICACY

ON EARLY STAGE INVESTIGATORS OF THE NATIONAL
RESEARCH MENTORING NETWORK STEPS TOWARD

AcADEMIC ReseaARcH (NRMN STAR)

The NRMN STAR program was created to
address the persistent underrepresenta-
tion in grant submissions and receipt of
National Institutes of Health (NIH) awards
by racial/ethnic minority groups. In our
current study, we assessed program impact
on trainees’ self-efficacy related to grant
writing. The program was conducted with
two cohorts: one in June 2014 and one in
June 2015. We used a 19-item grant writing
self-efficacy scale drawn from the 88-item
Clinical Research Assessment Inventory of
three domains (conceptualizing, designing,
and funding a study) to predict whether
self-efficacy influences researchers’ grant
submissions. Trainees were assessed prior
to and following program completion with
subsequent assessments at 6 and 12 months
beyond participation. The majority of
trainees were Black (62%), female (62%),
and had obtained a PhD (90%). More

than half (52%) were assistant professors
and 57% had none or <1 year of research
experience beyond postdoctoral training.
However, 24% of trainees reported no
postdoctoral research training. NRMN STAR
trainees’ self-efficacy significantly improved
on all three domains exhibiting a 2.0-point
mean change score on two domains
(conceptualizing and design) and 3.7 point
mean change score on the domain, funding
a study. Findings suggest that NRMN'’s STAR
provides impactful, confidence-building
training for diverse, early stage investiga-
tors with little-to-no skills, experiences, or
low self-efficacy in writing research grants.
Ethn Dis. 2020;30(1):75-82; doi:10.18865/
ed.30.1.75

Keywords: Grantsmanship; Grant Writing;
Self-Efficacy; Research Training and Mentor-
ing; NRMN STAR; Biomedical Workforce
Diversity; Career Coaching

Roland J. Thorpe, Jr., PhD"*% Jamboor K. Vishwanatha, PhD*%
Eileen M. Harwood, PhD’; Edward L. Krug, PhD® Thad Unold, M§’,
Kristin Eide Boman, MPH?; Harlan P. Jones, PhD**

INTRODUCTION

The National Institutes of Health’s
diversify

the biomedical and behavioral sci-

long-standing  effort to
ence research workforce underscores
NIH’s appreciation for the growing
change in the United States demo-
graphic that will likely represent the
next generation of scientists to ad-
vance the health of our country.? Aca-
demic institutions remain critical to
innovation and discovery driven by
faculty conducting independent re-
search sponsored by NIH and other
extramurally funding sources. How-
ever, as the United States becomes
increasingly racially diverse, faculty

from underrepresented groups (eg,
African Americans, Hispanics, Native
Indian and Alaskan Pacific Islanders
and persons with disabilities) par-
ticipate in smaller percentages as in-
dependent investigators, particularly
at research-intensive institutions.>*

Based on the 2017 report by
NIH’s chief officer for Scientific
Workforce Diversity, Dr.
Valantine, there has been a contin-

Hanna

ued funding gap between first-time
NIH RO1 applications from African
American vs White faculty research-
ers.” Between FY 2011 and FY 2015,
11% of first-time African Americans
vs 17% of White faculty research-
ers were awarded NIH RO1 awards.’
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Furthermore, relative to their White
peers, African American investiga-
submitted fewer initial ROI
grant applications; received lower

tors:

overall priority scores; and resubmit-
ted unfunded grants less frequently.’
These factors constitute critical barri-
ers to reducing the racial disparity in
funded initial RO1 grant applications.
Because securing extramurally funded
research is a pre-requisite milestone

We report the NRMN
STAR grant writing self-
efficacy of trainees prior to
program implementation
and 12-months following

completion.

for promotion and tenure, such bar-
riers are expected to adversely impact
underrepresented minority (URM)
populations’ persistence and advance-
ment in the biomedical and behav-

ioral science research workforce.

NIH’s
“Enhancing the Diversity of the
NIH-Funded Workforce,” led to the
creation of the National Research

most recent initiative,

Mentoring Network to assemble

various  professional development
coaching groups with the goal of
implementing effective grant writing
practices on a national scale to ad-
dress low grant success among URM
groups.”® NRMN’s Steps Toward

Academic Research (NRMN STAR)
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was one of the coaching group mod-
els chosen to prepare postdoctoral
fellows and early stage investigators
for research grant writing and en-
hance professional development skills
needed to succeed as an independent
researcher. The target audience was
URM trainees who had little-to-no
grant writing experience. NRMN
STAR originated from the University
of North Texas Health Science Cen-
ter’s ¢ Texas Center for Health Dis-
parities (TCHD) successful STAR
Fellowship grant writing and profes-
sional development program. The
goal of the TCHD STAR Fellowship
Program was to increase the number
and success of early stage investiga-
tors, particularly those from minority-
serving institutions to become health
disparity researchers. Between 2008-
2017, TCHD STAR participants gar-
nered grant awards in excess of $6 mil-
lion, warranting national attention as
a best practice in grant writing and
professional development for post-
doctoral fellows and junior faculty.”

Identifying factors that predict
successful outcomes could benefit the
development of appropriate training
programs for early stage investigators,
particularly among URM groups.
Self-efficacy is believed to be a criti-
cal determinant in advancing through
career transition points.*'° In this re-
gard, measures have been developed
and tested to assess research self-efhi-
cacy and improvements over time.'"'?
Perhaps one of the prominent mea-
sures is the Clinical Research Assess-
ment Inventory (CRAI), an 88-item
questionnaire and its derivative ver-
sions, which evaluated the reliability
of factors predictive of success among

clinical researchers. Harwood and
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colleagues created an abbreviated,
19-item grant writing self-efficacy as-
sessment drawn from CRAI to con-
firm the reliability of three domains
(conceptualizing a study, designing a
study, and funding a study) to moni-
tor change in and predict the likeli-
hood that self-efficacy influences
biomedical and behavioral science
researchers’ grant submission across
NRMN  professional development
coaching groups.”” While these in-
vestigators did not find statistically
significant differences in mean pre-as-
sessment vs 6-month post-assessment
test scores between training models
for two grant writing self-efficacy
domains (conceptualizing and de-
signing a study), the NRMN STAR
trainees demonstrated a 4-point im-
provement compared with the other
NRMN grant writing coaching pro-
grams as it relates to the domain of
funding a study.” Herein, we report
the NRMN STAR grant writing self-
efficacy of trainees prior to program
implementation and 12-months fol-
lowing completion. We hypothesized
that there will be an improvement
in all domains that is sustained be-
yond the 6-month post-assessment

for the NRMN STAR trainees.
METHODS
NRMN Steps Toward

Academic Research (NRMN
STAR)

Each cohort of the NRMN
STAR program was recruited nation-
ally through the NRMN web portal
(www.nrmnet.org). Trainees were ac-
cepted into the NRMN STAR pro-
gram in June 2014 and 2015. Each
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Figure 1. Schematic of NRMN STAR assessment timeline
The 19-item self-efficacy survey was administered to NRMN STAR trainees prior to program start and at various time intervals: at 6 months, 12 months, and 18 months
post-assessment. Filled circles indicate data collected for the purposes the current study.

program year included postdoctoral
fellows and early stage investigators
who needed more than 6-month grant
writing training experience and were
recruited primarily from historically
under-resourced colleges and uni-
versities across the nation. Although
the NRMN STAR trainees were se-
lected based on their motivation
and potential to develop a research
project, the majority of individual
applicants had limited grant writ-
ing skills and experience in writing
research grants. The NRMN STAR
12-month curriculum combined on-
site professional development and
education with distance learning, in-
cluding online digital meetings and
a resource repository. This structure
emphasizes that postdoctoral fellows
and early career faculty often find
it difficult to accept summer-long
fellowships that require extended
absences from home and family.

Opver the course of the year, pro-
gram cohort participants focused
on developing a research applica-
tion, with the goal of completing
and submitting their applications
for the next NIH grant cycle or to

non-federal funding agencies. The
trainees’ program begins with an
overview of the goals and mission of
NRMN’s national initiative as well
as an overview of the principles and
curricular specifics of the NRMN
STAR program. Throughout the
12-month curriculum, trainees en-
gage in real time activities facilitated
by the program directors. In addi-
tion, mid-career and senior research
faculty with extensive NIH grant
success are paired with two trainees
to provide intensive coaching inter-
actions. Furthermore, trainees and
coaches benefit from interactions
with their entire cohort as a working
group. The NRMN STAR curricu-
lum is described in greater detail by
Jones and colleagues (manuscript in
preparation). To date, two 12-month
programs of NRMN STAR have
been completed by 21 postdoctor-
al fellows and early career faculty
who have received an 18-month
assessment

follow-up

survey.

Data Collection

NRMN STAR trainees assessed
their grantsmanship self-efficacy over
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the course of two and a half years.
Specifically, trainees are assessed:
before the program began (pre-
assessment); shortly after program
completion (post-assessment); and
through online surveys (at 6-, 12-,
and 18-month post-assessments)
(Figure 1). The objective for this se-
ries of standardized assessments was
two-fold: first to monitor change
over time in grantsmanship self-ef-
ficacy scores and, second, to gather
self-reported information on the sta-
tus and dates of grant submissions
and awards. All data including race/
ethnicity, sex, and educational level,
type,
postdoctoral research training and

academic rank, institution
research experience were collected by
administering the questionnaires in
REDCap.'* All trainees were strongly
encouraged to complete each assess-
ment survey. Self-efficacy scores from
pre-assessment and the 12-month
post-assessment survey were used
to monitor change over time. Ap-
propriate institutional review board
entities from the University of Utah
and partnering institutions deemed
the status of this work to be exempt.
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Measures

Grant Self-Efficacy

Self-efficacy is the confidence in
one’s ability to perform specific tasks."
The outcome variable, grantsmanship
self-efficacy, was based on 18 items
derived from the original 88-item
Clinical Research Appraisal Inventory
(CRAI).” An additional item asks, in
the conceptualizing a study domain,
to rate confidence in their skills in
“convincing reviewers that the research
is worth funding.” The full 19-item
instrument assessed three domains of
grantsmanship self-efficacy:  concep-
tualizing a study (8 items), designing
and analyzing a study (7 items), and
funding a study (4 items)."” Trainees
rated their level of confidence in per-
forming grantsmanship tasks using the
same 0 to 10-point scale used in the
original CRAI, 0 represents “no con-
fidence” and 10 indicates “complete
confidence” in one’s ability to suc-
cessfully perform the task. Scores for
each domain were summed, averaged,
and recorded for each trainee. De-
tails of the grantsmanship self-efficacy
score have been described elsewhere.

Demographic Characteristics
Demographic characteristics in-
cluded race/ethnicity, sex, and edu-
cation level. NRMN STAR train-
ces reported their race/ethnicity as
Asian, Black, Hispanic/Latino, Na-
tive Indian and Alaskan Pacific Is-
landers, and more than one race. Sex
was based on the trainees’ report of
being male or female. Educational
level was based on report of ad-
vanced degrees each participant had
obtained. The responses included:
None, Bachelor, Masters, PhD, Post-
doctoral training, MD, MD/PhD,
DDS, DVM, PharmD, and Other.

Academic Characteristics

These characteristics consisted of
academic rank, postdoctoral research
training, and research experiences.
The trainees reported their current
employment level: postdoctoral as-
sociate/fellow, instructor, assistant
professor, or other (eg, scientist in
non-academic setting). Trainees were
asked about their amount of post-
doctoral research training and ex-
a post-doctoral

beyond

perience
program. Response options for both

items included: none for training
and none/<1 year for experience;
1 year and 1-2 years, 2-3 years and
3-5 years; and >3 years and >5 years.

Analyses

Frequencies were used to sum-
marize the distribution of the demo-
graphic and academic-related charac-
teristics for the total sample and by
cohort. Chi-square tests were used to
determine the significance of propor-
tional differences between each of the
two cohorts for the demographic and
academic-related  characteristics.'®
Paired t-tests were used to compare
pre-assessment grant writing self-
efficacy scores with the grant writing
self-efficacy scores at the 12-month
post-assessment for each confidence
domain for the total sample and by
cohort. All statistical tests were two-
sided; P<.05 were considered sta-
tistically significant. Analyses were
conducted using STATA version 14.

Table 1 presents the distribution
of demographic characteristics for the
two NRMN STAR cohorts. Of the
21 trainees, the overwhelming major-

ity were Black (62%), female (62%),

Table 1. Distribution of demographic characteristics of trainees in the first two cohorts of the National Research Mentoring
Network Steps Toward Academic Research (NRMN STAR) Program

Characteristic Total, N =21 Cohort 1, N=11 Cohort 2, N=10 P
Demographic
Race/ethnicity, % .208
Asian 4.7 .0 10.0
Black 61.9 81.8 40.0
More than one race 4.7 .0 10.0
Hispanic/Latino 28.5 18.1 40.0
Sex, % 466
Male 38.1 45.5 30.0
Female 61.9 54.5 70.0
Education level, % .366
MD 4.7 9.0 .0
PhD 90.4 81.8 100.0
MD, PhD 4.7 9.0 0
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Table 2. Distribution of academic characteristics of trainees in the first two cohorts of the National Research Mentoring
Network Steps Toward Academic Research (NRMN STAR) Program

Characteristic Total, N =21 Cohort 1, N=11  Cohort 2, N=10 P
Academic rank, % .249
Postdoctoral trainee 42.8 54.5 30.0
Assistant professor 52.3 36.3 70.0
Other 4.7 9.0 0.0
Postdoctoral research training, %
None 23.8 18.1 30.0 .756
1 year 38.1 45.4 30.0
2 to 3 years 23.8 27.2 20.0
>3 years 14.2 9.0 20.0
Research experience, % .349
None or <1 year 57.1 72.7 40.0
1to 2 years 19.0 9.0 30.0
3 to 5 years 19.0 18.1 20.0
>5 years 4.7 0.0 10.0
Institution type, % .890
Non-minority serving institution 71.4 72.7 70.0
Minority serving institution 28.5 27.2 30.0

and had obtained a PhD (90%).
There were no statistical differences
observed between cohorts as it relates
to these demographic characteristics.

The
characteristics for the two NRMN
STAR cohorts is shown in Table 2.
More than half the trainees were assis-

distribution of academic

tant professors (52%) and had none
or less than one year of research expe-
rience beyond postdoctoral training
(57%). However, 24% of the train-
ees reported no postdoctoral research
training, and 29% were employed

at minority serving institutions. No
statistical differences were observed
between cohorts with respect to
any of the academic characteristics.

The grantsmanship self-efficacy
mean comparisons for pre-assessment
and 12 months post-assessment for
each domain by cohort and the total
sample is shown in Table 3. For the
domain that represents conceptualiz-
ing a study, Cohort 1 (n=9) exhibited
a statistically significant improvement
with an average change score of 2.7
points. However, the average change

score of 1.3 points for Cohort 2 (n=8)
was not statistically significant. As
it relates to the domain designing a
study, average change scores for Co-
hort 1 and Cohort 2, both showed sta-
tistically significant improvements of
2.6 and 1.3, respectively. Finally, for
the funding a study domain, Cohort
1 and Cohort 2 improvement scores
were statistically significant at 4.7 and
2.7 points, respectively. When exam-
ining the total sample, NRMN STAR
trainees” self-efficacy significantly im-
proved on all three domains exhibit-

Table 3. Mean comparison of the pre- and 12-month post-assessment grantsmanship self-efficacy scores® by domains for the
National Research Mentoring Network Steps Toward Academic Research (NRMN STAR) Cohorts, n=17

NRMN STAR . . . . .
Conceptualize a Study (8 items) Design a Study (4 items) Fund a Study (7 items)
COHORT
Pre Post Change Pre Post Change Pre Post Change

Cohort 1 6.0 8.7 2.7° 5.8 8.4 2.6° 3.6 8.3 4.7°
Cohort 2 6.9 8.2 1.3 6.3 7.6 1.3 5.5 8.2 2.7
Both Cohorts 6.4 8.4 2.0° 6.0 8.0 2.0° 4.5 8.2 3.7

a. Confidence self-efficacy in ability perform associated tasks; item scale=0 to 10, ‘no confidence’ to ‘complete confidence’

b. Statistically significant change score differences (P<.05) within domains.
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ing a 2.0-point mean change score
on two domains (conceptualizing
and design a study) and 3.7 points
on the funding a study domain.

DiscussioN

Grant writing is an arduous skill to
learn; yet, it is very critical to the suc-
cess of most academicians. In this pro-
gram, we sought to examine the grant
writing self-efficacy of trainees at pre-
assessment and at the 12-month post-
assessment among 21 NRMN STAR
trainees. Consistent with the pro-

NRMN STAR’
supplemental activities fills
a significant training gap
between being a graduate
student to holding research

career positions.

gram’s hypothesis, the NRMN STAR
trainees improved grant writing self-
efficacy from pre-assessment to the
12-month  post-assessment. These
findings suggest that NRMN’s STAR
model curriculum provides impact-
ful, confidence-building training for
diverse early stage investigators with
little-to-no skills, experiences, or low
self-efficacy in writing research grants.

Overall, NRMN STAR trainees
demonstrated improvements in their
grant writing self-efficacy from pro-
gram inception to the 12-month post-
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assessment. These findings extend the
findings of Harwood and colleagues
that showed an improvement from
the beginning of NRMN STAR to
the 6-month post-assessment."? Fur-
ther, these findings lend support to
the sustainability of NRMN STAR
program training for under-prepared
research investigators. As of this writ-
ing, several STAR trainees continue
to work with their coaches to submit
or resubmit grant applications after
their formal program training ended.

There are two possible explana-
tions for sustained and improved
grant writing self-efficacy of NRMN
trainees. The design features of
NRMN STAR is one explanation.
Specifically, STAR trainees participate
in a 12-month program that includes
grant writing skills and supplemental
activities, such as ways to: optimize
access and use of NIH resources (eg,
NIH RePORTER, sample NIH grant
applications); effectively commu-
nicate with NIH program officials;
establish effective research collabora-
tions and networks; and, access and
use a variety of reference repositories
and databases. NRMN STAR train-
ees also receive formal trainings on
professional development topics such
as: negotiating faculty workloads,
navigating the promotion and ten-
ure process, and balancing work-life
priorities, to name a few. Topics were
discussed in a group and with coach-
es to allow trainees to hear practical
examples and real-life experiences.

A second possible explanation for
sustained grant writing self-efficacy
is that STAR directors and coaches
recognize the potential barriers con-
fronted by diverse, underprepared,
early-career research investigators.

Ethnicity & Disease, Volume 30, Number 1, Winter 2020

For example, in this study, 38%
reported having only one year of
postdoctoral training or exposure
to grant writing processes (75% had
no experience), which is considered
insufficient to obtain funding for
research that will produce enough
publications for future grants and
career promotions.'””" Therefore,
NRMN STAR’s supplemental ac-
tivities fills a significant training gap
between being a graduate student to
holding research career positions.

Limitations

We acknowledge that this pro-
gram has some limitations. First,
although the sample size was some-
what small, it is consistent with the
number of slots typically available
in other training programs, such as
a National Research Service Award
(NRSA) training grant. Neverthe-
less, the improved NRMN STAR
cohorts’ self-efficacy scores in grants-
manship domains provide evidence
for future evaluation of training pro-
grams with similar cohort sizes. Sec-
ond, as the grant self-efficacy scale is
a validated scale on this population,
it provides support for validity of
its findings.” In addition, because
NRMN STAR trainee recruitment
was based on a national effort across
a variety of research institutions in-
cluding both non-minority serving
institutions and minority serving in-
stitutions, it lends support to the ex-
ternal validity of the findings. Based
on findings from this program, we
expect that follow-up analysis on
grant submission and funding will
reinforce the importance of devel-
oping best practices in grant writ-
ing that boost trainee’s self-efficacy.



CONCLUSIONS

The NIH continues to identify
the barriers confronted by under-
represented principal investigators
to achieve grant funding success in-
clusive of prior education, academic

and
4,20,21

rank, training, publications

other biographical information.
In addition to these quantifiable at-
tributes, the results from previous
studies suggests the need for a more
comprehensive  understanding  of
the minority/non-minority funding
gap. In this program, we provide evi-
dence of the benefits of the NRMN
STAR grant writing program over a
24-month period, demonstrating a
positive and sustained association in
short-term and long-term gains in
grant writing self-efficacy. Based on
our findings, we believe the delivery
of the NRMN STAR grant writ-
ing program and its positive impact
on trainees’ confidence in grant de-
velopment, accompanied by profes-
sional development activities, will
bode well for increasing the produc-
tivity of URM grant success as well
as having a positive impact on other
relevant attributes for academic re-
search success. Future NRMN STAR
outcomes will determine the associa-
tion of grant writing self-efficacy with
grant submissions, grant awards with
the expectation of increasing the pool
of NIH grant applicants, representa-
tive of diverse racial/ethnic groups.
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