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Abstract

Background/Objective—To review, compare and synthesize current faculty development
programs and components. Findings are expected to facilitate research that will increase the
competency and competitiveness of less-established biomedical research faculty.

Methods—We reviewed the current literature on research faculty development programs, and
report on their type, components, outcomes and limitations.

Results—Nineteen articles met inclusion criteria. There were no prospective studies; most were
observational and all lacked a control group. Mentoring was the most successful program type,
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and guided and participatory learning the most successful enabling mechanism, in achieving stated
program goals.

Conclusions—Our findings are limited by the small number of current studies, wide variation in
implementation, study design, and populations, and the lack of uniform metrics. However, results
suggest that future prospective, randomized studies should employ quantitative criteria, and
examine individual, human factors that predict “success.”
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Introduction

A survey of the literature reveals that most recent studies on faculty development involve
clinicians and teachers, rather than those in biomedical research. This exposes a critical
need: Early-career biomedical investigators do not appear highly competitive in securing
independent grant funding. A 2008 National Institutes of Health (NIH) report (National
Institutes of Health [NIH], 2008) reveals that the average age of the first RO1-equivalent
recipient increased from 37 years in 1980 to 42 years in 2008. Although the NIH budget
increased between 2000 and 2009, most of this funding went to experienced investigators
with previous awards. In fact, the number of grants to early-career investigators relative to
the total number awarded has dropped steadily since 1989, with a slight rebound in 2007. It
is therefore critical that less-established and -experienced faculty be adequately trained and
prepared to compete for potentially fewer funding opportunities, and to advance biomedical
research and science. To provide information and insight into effective programs,
interventions and components that may increase competency and competitiveness, we
examined recent peer-reviewed articles on faculty development programs for biomedical
researchers. We report on their type, underlying adult learning and enabling mechanisms,
respective outcomes, and limitations. We then offer recommendations for future studies
based on gaps found in current research.

Methodology

Review Protocol

Our protocol (Figure 1, below) followed the 2009 Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist (Moher, Liberati, Tetzlaff, & Altman,
2009), incorporating similar guidelines by Eden and colleagues (Eden, Levit, Berg, &
Morton, 2011) and the Evidence for Policy and Practice Information and Co-ordinating
Centre (EPPI-Centre) (Gough, Oliver, & Thomas, 2012).

Inclusion and Exclusion Criteria

We excluded studies that involved exclusively clinical and teaching faculty, and student
training, as well as review or opinion pieces. To be included, studies must have met the
following a priori criteria:

1. Focused on researchers in the biomedical sciences.
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2. Involved biomedical research faculty development.

3. Employed a model and/or intervention for implementing research faculty
development.

4. Published in English.

5. Per accepted review standards (Creswell, 2010; Shojania et al., 2007), was
published within the past 10 years (2004 — 2014).

Search Strategy and Information Sources

The Identification Phase of our review began in June 2013. A list of MeSH terms (Table 1,
below) was used to search PubMed (US National Library of Medicine National Institutes of
Health). We also searched PubMed, Google Scholar, SatRef!, ERIC and PsycINFO using
the following keywords alone and in combination: “adult learning,” “learning models,”
“biomedical research,” “research faculty,” “faculty development,” “didactic training” and
“curriculum.” Keyword searches were replicated independently between August 2013 and
October 2014 to verify the results of our initial search.

In the Screening Phase, duplicates found during the Identification Phase were eliminated. In
the Eligibility Phase, inclusion and exclusion criteria were applied to non-redundant
abstracts identified in the Screening Phase. From those deemed eligible, full manuscripts
were examined in the Final Inclusion Phase. These were analyzed and yielded findings to be
disseminated as part of our review process. We completed all phases by October 30, 2014.

Search Process

Our MeSH search yielded 1351 references. Separate searches using keywords described
above, both alone and in combination, resulted in an additional 981 references and abstracts
from PubMed, 423 from Google Scholar, 381 from ERIC, and 23 from SatRef! and
PsycINFO databases. Of these 3159 articles found during the Identification Phase, 232
remained when duplicates were removed. In the Eligibility Phase, the authors reviewed the
abstracts and if needed, the complete manuscripts. Of these, 38 initially appeared to meet
our review criteria.

However, 15 were found to involve student, medical resident, nursing and general
practitioner training, and were subsequently excluded, as were an opinion piece, and a non-
empirical study that tested a proposed faculty development model through a self-assessment
survey. Of the remainder, 18 were found in PubMed and one in ERIC. Due to the small
number of studies, it was not possible to demonstrate statistical significance as to which
programs or interventions lead to the most successful outcomes. However, we were able to
provide a descriptive summary of the programs and identify trends.

Descriptive Statistics and Analysis

Seventeen of the 19 included studies originated from institutions in the United States and
Puerto Rico; two were from universities in Denmark and Australia (Table 2, below). Ten of
the included studies (52.6%) were conducted by universities with schools of medicine; six
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(31.6%) came from schools or departments of health science or biomedical research, and
three (15.8%) were undertaken by foundations and medical societies.

Participants in the included studies (total n = 19) consisted of a) clinicians in basic science,
clinical or biobehavioral research (n = 11, 57.9%); b) biomedical researchers in basic
science, social or biobehavioral research (n = 4, 21.1%), c) clinical and basic science
researchers (n = 2, 10.5%), and d) health science researchers (n = 1, 5.3%).

The 19 faculty development programs identified in our review (Table 3) utilized a) grants or
research awards that provided financial support (as salaries or monetary awards) and/or
research training (n = 9, 47.4%), b) mentoring (n = 4, 21.1%), c) research training (n = 4,
21.1%), usually in the form of structured or semi-structured coursework, counseling and
oversight, and d) a degree or a certificate program (n = 2, 10.5%). Of those that provided
financial support, none reported on quantifiable protected time specifically allocated for
research.

Four distinct underlying learning approaches or facilitating mechanisms were identified in
the 19 programs (Table 4). Most incorporated more than one mechanism, e. g. a
combination of didactic learning, mentoring, and guided and participatory learning at
Cornell University (Bruce et al., 2011).

Didactic learning as lectures or presentations by instructors was the most common (n = 11,
57.9%). This was followed by guided and participatory learning through group, social,
collaborative and experiential activities and approaches (n = 10, 52.6%), mentoring in the
form of counseling, scientific and career guidance by senior faculty or others (n = 7, 36.8%),
and financial support or incentives as salary or monetary awards for research productivity (n
=7, 36.8%).

Measuring Success

The primary metric used in this review to determine “success” was whether the study
concludes that the goals or objectives of the program were met through its own criteria.
Cornell University’s curriculum and coursework approach (Supino & Borer, 2007), for
example, was found to have achieved its goal of improving research competency among
clinician researchers through participation metrics. Conversely, studies such as that at
Southern Cross University, Australia (Davis et al., 2012), were not deemed “successful” in
our analysis because implementers did not explicitly indicate a) whether program goals and
objectives had been met through their curriculum and coursework approach, and b) how
these would have been assessed.

In terms of achieving stated goals and objectives, mentoring programs were reported
successful in four out of four implementations (100%). This was followed by grants/awards
(four out of eight, 50%), research curriculum/coursework (two out of four, 50%), degree/
certificate programs (one out of two, 50%) and grant or research awards (four out of nine,
44.4%) (Table 3). In terms of learning or enabling mechanisms, guided and participatory
learning appears to have been the most successful (six out of ten, 60%), followed by
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mentoring and providing financial support (both four out of seven, 57.1%), and lastly,
didactic learning (five out of eleven, 45.5%) (Table 4).

It is important to note that of the 19 programs, 11 (57.9%) employed more than one learning
or enabling mechanism or component. Texas Tech University’s Health Science Center
grant/award program (Eder & Pierce Jr., 2011), for example, provided financial support as
well as didactic and guided and participatory learning. However, out of a total of 11
“successful” programs, seven (63.6%) employed a single component, e. g. financial support
or mentoring, compared to four programs (33.4%) that employed multiple mechanisms, such
as combined didactic training, mentoring and financial support, to achieve their stated goals.

Discussion

We found that grant or research awards, mentoring, research training, and degree or
certificate programs were commonly employed in biomedical research faculty development.
Mentoring programs achieved all their stated goals and objectives. Research curriculum/
coursework and degree/certificate programs followed, having met their goals 50% of the
time. Grants and research awards were the least “successful” at 44.4%.

The majority of participants in faculty development programs were clinicians in basic
science, or clinical or biobehavioral research. It is therefore not surprising that didactic
learning, commonly employed in medical school curricula, was the most pervasive (57.9%),
followed by guided and participatory learning (52.6%), and mentoring and financial support
or incentives (both 36.8%). Guided and participatory learning was the most successful
enabling mechanism in terms of meeting stated program goals and objectives (60%),
followed by mentoring and didactic learning (each at 57.1%), and lastly, financial support
(45.5%).

It is important to note that programs with multiple enabling or learning components, e. g.
mentoring and didactic and guided and participatory learning (Daley, Broyles, Rivera, &
Reznik, 2009), did not clearly demonstrate more “successful” outcomes than those that
relied on a single mechanism, such as financial support (Crockett, Dellon, Bright, &
Shaheen, 2009). It is equally important to emphasize, however, the limitations of using
program goals and objectives in measuring the efficacy or appropriateness of the program or
its components. These criteria may be subjective, post hoc and/or biased.

The Marshfield Clinic Research Foundation’s mentoring program (Yale, Jones, Wesbrook,
Talsness, & Mazza, 2011), for example, was assessed using self-rated perceptions of
effectiveness by emeritus faculty mentors, rather than through quantitative measures such as
the number of peer-reviewed mentee publications or the number of grant applications. These
objective metrics may allow us to more accurately and objectively assess programs and
learning mechanisms (Roy, Roberts, & Stewart, 2006; Rust et al., 2006; Sax, Hagedorn,
Arredondo, & Dicrisi, 2002).

It is also important to consider that, even for studies such as that of the American Cancer
Society (Vogler, 2004), with the relatively precise goal of building research competency, the
authors acknowledged that they could not determine whether the program or other factors
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such as having prior research experience may have affected outcomes. The core of this
uncertainty is highlighted in an NIH report of its mentored career development programs (K
awards) (National Institutes of Health [NIH], 2011). While these grant mechanisms appear
to positively impact research productivity, their effects were found to vary based on each
awardees’ prior background and training. This suggests that trainees with stronger research
backgrounds and more experience may be more likely to demonstrate greater productivity
and scientific competency, and/or may simply be more dedicated to, and have a genuine
passion for, biomedical research. Even subtle psychological variables such as changes in the
level of readiness to commit fully to a research career (Prochaska, Norcross, & DiClemente,
1995) may be better predictors of research “success.”

The small number of studies in this review precludes any statistically-based determination in
regards to the best faculty development program and/or mechanism(s) for biomedical
researchers. Our examination considers only biomedical research faculty, and findings may
not be applicable to those in disciplines such as engineering, humanities and social sciences.
Similarly, although we included two international studies, results may not be generalizable
to biomedical research faculty in other countries. Moreover, varied and diverse programs
and approaches, study methodologies, metrics and goals are commonly employed, and we
could determine “success” only for those programs with clearly stated goals, objectives or
desired outcomes.

Perhaps most importantly, included studies generally did not examine what may be
significant individual, psychosocial factors. These include motivation and perseverance,
personal attributes such as age, gender, inherent scientific and research skills and abilities, or
the effect of factors such as university prestige or non-monetary institutional incentives,
including tenure.

Conclusion and Recommendations for Future Research

In terms of achieving stated goals and objectives, mentoring, and guided and participatory
learning, appear to be the most successful biomedical research faculty development program
approach and enabling components, respectively. However, because of a) the limited
number of relevant studies, b) the wide variation in faculty development methods and
approaches, c) diverse populations considered, e. g. clinician researchers v. full-time PhD
faculty, and d) the lack of uniform, accepted metrics through which to gauge “success,” any
conclusions will be limited. These weaknesses may potentially be overcome through
prospective studies involving participants with similar backgrounds, who are randomized in
receiving either the intervention program or act as a control, and whose performance is
assessed through standard, objective criteria such as grants or publications.

However, even with randomized studies, predictors of research “success” at the individual
level remain unclear. Qualities such as motivation and commitment are possibly highly
significant, and should be assessed. Future quantitative and qualitative investigation that
measures previous research experience, scientific accomplishments, and explores individual
characteristics and attributes are warranted. These may employ focus groups or interviews,
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from which we may be able to better determine and understand those personal factors that
contribute to and predict greater research competency and competitiveness, and improved
career trajectory.
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Table 1

MeSH Terms used in Systematic Review Search

Population

Faculty Development Methods

Outcomes

Biomedical Research Education
Medical Faculty

Academic Medical Centers
Research Personnel

Schools, Medical

Health Personnel/Education

Staff Development Models
Educational
Benchmarking

Teaching

Mentors

Evidence-Based Medicine
Problem-Based Learning
Awards and Prizes
Fellowships and
Scholarships

Foundations

Program Development
Program Evaluation
Certification
Computer-Assisted Instruction
Education, Continuing

Career Choice
Authorship

Research Support
Financing, Organized
Financing, Government
Publishing

Professional Autonomy
Job Satisfaction
Interprofessional Relations
Diffusion of Innovation
Leadership
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Teruya et al.

Program Type, Frequency and Outcomes

Table 3

Type of Program

n and % of implementations

n and % that met program goals

Grant or Research Award | n=9, 47.4% n=4,44.4%
Mentoring n=4,21.1% n =4, 100%
Research Training n=4,21.1% n=2,50%
Degree or Certificate n=2,10.5% n=1,50%
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Teruya et al.

Table 4

Learning or Enabling Mechanisms, Frequency and Outcomes

Learning or Enabling M echanism

n and % of implementations

n and % that met program goals

Didactic Learning n=11,57.9% n =5, 45.5%
Guided and Participatory Learning n =10, 52.6% n =6, 60%

Mentoring n=7,36.8% n=4,57.1%
Financial Support n=7,36.8% n=4,57.1%
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