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I. Focused question: How can we improve the ability of basic science and clinical faculty in medicine and
nursing to collaborate effectively and create the next generation of translational research scientists? In keeping
with the mission of Duke AHEAD, this faculty development program will foster innovation in health professions
education and create a community of education scholars with a solid understanding of translational research.
I1. Background: Duke University has a phenomenal strength in its basic and clinical scientists and this was
indeed highlighted in a recent Department of Surgery retreat. At the same time, it also became apparent that
these groups work in silos with expertise in one specific concept, clinical research area, or technique. This
leads to narrow research focus, limited cross-collaboration, and duplication of efforts not only within
departments but also the institution. A recent report [Alberts, 2014] has discussed the urgent need for changes
in education and training of the biomedical research community at the national level. The pursuit of new drugs,
biomarkers and improved patient care must include education and training across the translational spectrum
from basic to clinical research.

Duke MERITS will facilitate cross-disciplinary collaboration with the aim of training basic and clinical
faculty in translational sciences [Mankoff, 2004] and in turn also prepare them to train the next generation of
translational researchers. This is expected to enhance Duke's research profile and standing in years to come.
We envision that this program will facilitate interprofessional efforts, which we define as a team science
approach to identify the clinical ‘roadblock’ and then seek an innovative approach or technology to help
overcome this ‘roadblock’? The common goal is to gain fundamental new insights that will result in significant
improvement of the existing ‘Standard of Care’ and meet the challenges of dwindling extramural support.

During the past decade, Dr. Devi (PIl) has built a strong translational and basic research laboratory with
continuous federal, foundation, and industry-sponsored funding and is uniquely positioned to conduct this
project. The breadth of Dr. Devi's education efforts, internal and external collaborations is depicted in Figure 1.
Dr. Devi realized that her graduate students in both the Duke PhD and Medical Scientist Training Programs, in
addition, at NCCU (where she holds an Adjunct Faculty position) had
little understanding of clinical and translational medicine and started a
new graduate course to address this need. The course,
“Translational Aspects of Pathobiology (786)”, is now in its second
year and is supported by the Department of Pathology. Dr. Devi was
honored as a nominee for the 2014 Duke SOM Research Mentoring
Award. She has also received funding support from the SOM in 2014
to create the Duke Consortium in Inflammatory Breast Cancer (IBC),
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Although funding sponsors, such as NIH NCATS, are placing an increased emphasis on driving team science,
adoption of interdisciplinary research has been slow and only a few studies have examined the factors that
impede interdisciplinary efforts in research-intensive environments. One such study [Stokols, 2008] identified
numerous constraints ranging from “lack of adequate technical infrastructure” to “lack of training to enhance
team members’ readiness for collaboration”. Indeed, a survey of Duke SOM faculty conducted by the Office for
Faculty Mentoring revealed an extensive sense of siloing of expertise and lack of common infrastructure.
However, specific, measurable barriers remain unclear. To optimize our program design, we will first identify
and then further define the critical barriers and deficiencies that currently prevent interdisciplinary research
efforts between investigators.

II1. Specific aims:

Aim 1: To offer a multi-modal faculty development series to promote team science, improve didactic teaching,
and incorporate innovative resources to promote interdisciplinary approach to translational research at Duke.

Aim 2: To provide module-based hands-on-training sessions in bench to bedside research and training in
translational grant writing to facilitate the development of multidisciplinary research collaborations.

Aim 3: To define metrics and outcomes measures so faculty can track their progress and identify impact of
their collaborative research in translational sciences.

Innovation Statement: This interdisciplinary training program uses an innovative approach that
brings basic and clinical sciences faculty together for shared learning experiences that will encourage
collaboration and foster creative teaching methods among faculty. While we recognize that many of the
features of this program are offered in various programs across campus, it is important to note that Duke
MERITS’ innovation lies in its ability to bring together clinical and basic sciences faculty to participate in a
program that combines multiple teaching modalities and can be tied to measurable outcomes.

IV. Methods:

Table 1: Duke MERITS Research Topics and Delivery Format
Aim 1: Develop faculty educational series Tl RE e ode
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* Task 2: Annual Research Retreat with
didactic units, workshops, and discussion sessions to encourage networking, discussions to identify
translational research areas of mutual interest, and foster collaborations. In the first year, the agenda will
be modeled after the PI's successful SOM GME course- Translational Aspects of Pathobiology (786) in
Duke SOM.

* Task 3: Offer an online course with user-selected modules through the Duke Sakai portal. The Pl and
teaching assistant currently have a website through Duke SAKAI for didactic teaching (SAKAI :
PATHOL.786.01.Sp14 : Home). The course will be offered based on faculty needs to be a full service
online teaching resource that includes video presentations (pending copyright and necessary permissions).

Proposed research topics and the manner in which training will be provided to faculty are provided in Table 1.



Aim 2: Provide module-based hands-on-training sessions in bench to bedside research and training in

translational grant writing to facilitate the development of multidisciplinary research collaborations.

* Task 1: Basic sciences faculty conducting translational research in the Department will have opportunities
to observe clinical procedures relevant to their research areas. This will include shadowing and/or
observation of clinical procedures using Duke’s high-fidelity medical simulation resources in the Surgical
Education and Activities Lab (SEAL). Modules for simulation will be developed in collaboration with Dr.
Sudan (Collaborator). Collaborator, Dr. Brandon along with her colleagues Drs. Knobel and Silva at the
SON will also assist in developing modules in chronic iliness symptoms science; how to link behavioral and
physiologic data to biological mechanisms in the basic lab setting and outcomes methodologies.

e Task 2: Clinical faculty and medical residents interested in translational research will have opportunities for
hands-on lab research experiences (Pl is developing a hands-on technical training course in commonly
used wet lab work. This will also include tours of laboratory animal facilities and IACUC writing/reviewing
assistance. Pl is an IACUC committee member and is involved in developing similar curriculum, which will
be customized for this program in collaboration with Dr. Vanderford and Ron Banks at Duke OAWA.

» Task 3: Faculty and senior fellows will participate in grant writing training. In the first phase of this task, we
will work to enhance faculty participation as both applicants and mentors in existing multidisciplinary grant
writing programs. In the second phase, we will collaborate with Dr. Dewhirst at Office for Faculty Mentoring
and Office of Research Development to develop an adapted program for medical residents.

Where possible, all training sessions including laboratory experiences and mock study sessions will be filmed

using Google Glass or a similar device, which will record audio and video from the learner’s perspective. The

documented experiences will be incorporated into modules to be offered via the Duke MERITS website and/or

Duke Sakai.

Aim 3: Define metrics and develop outcomes measures so faculty can track their progress and identify impact
of their collaborative research in translational sciences.

e Task 1: Identify gaps to be measured. Specific, measurable barriers to interdisciplinary research remain
unclear. To optimize our Program design, we will first identify and then further define the critical barriers
and deficiencies that currently prevent interdisciplinary research efforts between investigators.

e Task 2: Design Program assessment and data capture tools. Program assessments will be stratified
across 3 functional metric categories: 1) participant data, 2) Program engagement, 3) and outcomes.

To identify measurable barriers in Task 1, we will employ a combination of facilitated focus groups and semi-
quantitative surveys. First, to define measurable and changeable factors, small focus groups will be centered

across 3 primary groups; all three groups will include both
basic and clinical researchers within the Department of research within disciplines

Surgery and the School of Nursing: 1) Senior faculty Prevalence of existing collaborations and programs
(Associate or Full professor), 2) Junior faculty (Instructor, |Acceptability of existing collaborations and programs
Assistant professor), and 3) fellows and postdocs. These Structure of existing collaborations and programs

focus groups will use identical scripts to assess the factors [Functionality of existing collaborations and programs
shown in Table 2. Second, to measure the defined factors |Barriers to initiating collaborative projects

from the focus group, we will issue a sliding Likert scale- [Barriers to success for collaborative projects

based survey across the disciplines described above. This /Acceptable forms of intervention (face to face, e-learning
will provide us with a baseline from which to gauge directed, e-learning self-directed, social technology)
Program impact and changing attitudes and cultures. These anonymous survey data will be captured and
stored using the DTMI supported and secure RedCap survey form.

V. Outcomes and measures: As described above, we propose that a culture of interdisciplinary science can
lead to more impactful research and more innovative science. However, in order to assess the value of our
program against these goals, we must define programmatic success and identify the specific outcome
measures that indicate success or failure. Therefore, as our third aim, we will develop the outcome
assessment tools necessary to gauge the impact of our programs on both the participating faculty and the
research culture within the Duke Department of Surgery. This aim serves as a foundation for a more lengthy
longitudinal assessment of specific program outcomes that will be conducted as a second phase extension of
this project. This second phase will broaden the program audience beyond the sphere of the Department of
Surgery and will include optimization of metrics based on an accordingly broader needs assessment.



VI. Data management and analysis: Participant data will be provided by participants at the initiation of
their enrollment within a Program component and will be collected and stored using the RedCap survey tool.
Participant data will include data such as, name, Duke ID, professional title, demographic information, etc.
Program engagement data will be entered into a linked RedCap data form by Program staff. These data will
describe participation activity for individuals as they matriculate through various Program components. Finally,
outcome metrics are further divided into qualitative satisfaction metrics and quantitative success metrics.

Qualitative measures will be collected via an anonymous RedCap survey as described in Aim 3, Task 1.
These will be Program and time-stamped and measured against the established baseline to evaluate Program-
specific changes in satisfaction and culture (Figure 2). Success metrics will be defined through engagement
with School of Medicine and Department of Surgery leadership; these will likely include grant success rates,
publication rate of individuals, collaborations formed, and others as yet to be defined. Analysis of longitudinal
quantitative measures of success, will be conducted through data mining of existing databases (such as the
Duke SPS, NIH RePORT, Scholars@Duke, Duke Elements, dFAC) under an umbrella architecture to combine
these data sets with the participant RedCap data. All data capture surveys and data forms will be progressively
elaborated throughout Aim 3 as new information from the focus groups and Program pilots become available.
While longitudinal collection and analysis of success metrics necessarily extends well beyond the year-long
scope of this proposal, the purpose of Aim 3 Task 2 is to develop the infrastructure necessary to collect
meaningful and interpretable data as programs become established.

Figure 2. Schematic of the metrics development process
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VII. IRB status: Education research projects include evaluation of teaching sessions, curricula, courses,
programs, simulations and surveys. Per the IRB instructions, a project may be considered exempt for
educational research if evaluation of the program will be conducted in established or commonly accepted
educational settings, involving normal educational practices. We believe the Duke MERITS program fits these
criteria and will thus submit an application for exemption to the IRB if the project is awarded. We will continue
to work with Betty McCarthy, Research Practice Manager of the Clinical Research Unit in the Department of
Surgery.

VIII. Challenges: Although we anticipate barriers to participation in Duke MERITS by some faculty members
due to lack of interest or scheduling conflicts, we will address this potential challenge by offering online
modules and a web presence that will make the program easy for faculty to find. Another challenge could be
finding laboratories that are willing and able to provide hands-on experiences for participants. However,
several laboratories have already agreed to participate, and, if funded, we will also initiate discussions with
Duke AHEAD leadership to determine whether the sharing of resources to promote this type of interdisciplinary
scholarship can be made a required component of Duke AHEAD membership.

IX. Sustainability: The Duke MERITS website will include interactive course modules and, ultimately, a link
to a Sakai course that includes videos of laboratory and clinical research training sessions filmed from the
learner’s perspective. These course modules will continue to be maintained in the Duke Sakai system after
completion of the grant. Further, Dr. Allan Kirk, a highly accomplished physician-scientist, was hired in 2014
as the Chair of the Department of Surgery. In a recent research retreat, he identified inter-departmental
collaboration as a priority for the Department. Based on the prioritization of fostering a collaborative,
interdisciplinary environment at Duke, we anticipate the availability of Departmental funds in support of the



continuation of this effort, if successful. Initially, Duke MERITS will include faculty, staff, and trainees from
within Duke Medicine. Based on the success of the program, it can be expanded to outside organizations
through the Duke Massive Open Online Course (MOOC) Program and via partnerships with North Carolina
Central University, UNC-CH, and Duke University — Singapore.

X. Opportunities for subsequent scholarship: The evaluation methods and data to be collected by this
project will result in submitted publications, and provide a model that can inform the development of other
similar training programs and be competitive for extramural support of education grant proposals. Additionally,
the fostering of research collaborations may increase scientific productivity and grant proposal submissions.

XI. Broader Impacts: Successful outcomes would allow for the Department of Surgery to incorporate this
program as a required training component for onboarding of new faculty, and allow for expansion to
translational researchers in other departments, centers and institutes at Duke University, as well as outside of
Duke at partnering institutions. Additionally, a more closely knit research community with a broad scope of
expertise is likely to generate more innovative and more thoroughly vetted ideas, which will lead to better
science. This will increase the standing of Duke among research-intensive schools and bolster the ability of
junior investigators to establish themselves in the professional landscape, which may positively impact
recruitment and retention. Duke MERITS will also enhance faculty careers in translational research, and can be
part of institutional and departmental recognition in faculty career development.
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