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Introduction

The educational journey of a medical student is marked by 2
major transition periods: from the preclinical to clinical years
and from undergraduate medical education (UME) to gradu-
ate medical education (GME). Competency-based educa-
tional frameworks, such as the Physician Competency
Reference Set and the Core Entrustable Professional
Activities (EPAs) for Entering Residency, have attempted
to map and identify the core knowledge and skills needed
by medical students to be successful upon graduation.'™
The EPA framework and associated toolkit provide a com-
prehensive overview of behaviors and skills that medical stu-
dents should ideally master prior to entering residency. The
13 EPAs include areas such as differential diagnosis via
engaging and communicating with team members, providing
an oral presentation of a clinical encounter, forming clinical
questions based on evidence, collaborating with interprofes-
sional teams, and identifying system failures while contribut-
ing to patient safety and improvement.1 Although widely
accepted, implementing competency-based education and
evaluating its universal utility in practice remains a chal-
lenge.4_6 Specifically, previous studies have described such
difficulties as administrative issues related to implementation,
assessment of all competencies, the need for faculty develop-
ment, longitudinal tracking of student outcomes, and compe-
tencies not adequately addressing the care of diverse
populations.s’6 It is also well-documented that many students
and residents were self-report and demonstrate a lack of

knowledge, skills, and confidence in their clinical knowledge
and performance when transitioning to the next stage of their
education.”” Recurrent areas of struggle include teamwork
and acculturating to an interprofessional team environment,
communication, self-directed and self-regulated learning,
organization and time management, preventing medical
errors and promoting safety, and medical knowledge.7_14
Student-reported challenges are further corroborated by
similar data from medical school faculty and residency
program directors.'®"*™'® What if UME programs looked
beyond traditional mechanisms of teaching these competen-
cies and integrated them earlier in the curriculum to gradually
build students’ skills in these areas? Many medical school
curricula currently include required or voluntary research pro-
jects, offer scholarly concentration programs, and/or integrate
research training across the curriculum.'®™! This perspective
article postulates that required medical student research pro-
grams can be consciously designed to promote early preclini-
cal skill development in communication, research design,
project operationalization, and time management that dir-
ectly applies to clinical skill acquisition throughout the educa-
tion continuum.??

According to a recent joint report from 4 medical education
organizations on managing the transition during the time of
COVID, skills related to evidence-based practice are included
as being of importance in the transition from UME to
GME.® Clearly, the opportunities offered by the conduct of

research encompass the self-directed learning skills of: (1)
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identifying, analyzing, and synthesizing information relevant to
anticipated need; (2) assessing the credibility of that informa-
tion; (3) sharing that information with peers and study partici-
pants; and (4) receiving and incorporating feedback on the
shared information by reviewers, are present. That these same
items are the essence of the Liaison Committee on Medical
Education Element 6.3 regarding skills for medical student life-
long learning and that the Accreditation Council for GME also
recognizes the requirement of evidence-based decision making
and lifelong learning practices emphasize the importance of
these skills.>*2°

Although these self-directed learning skills contribute to the
progression of clinical training, they are by no means the only
skills that would promote successful career training transition.
Communication skills of physicians as applied to their patients
and others in the health field community are also considered
essential components of training that will lead to advances in
health care and better health outcomes.?’ Knowing one’s audi-
ence is paramount to effective communication and requires
understanding their perspectives. The process of communication
additionally requires interpretation in understanding any barriers
that would prevent the message from being heard and understood
so that credibility can be established.®% Communicating
research provides just these practice opportunities.

Lastly, the conduct of a research project in UME offers prac-
tice in time management by setting goals, planning and orga-
nizing activities, and prioritizing those activities with
competing responsibilities.30 Effective practice in this area
can lead to improved physician well-being and satisfaction as
increased productivity and reduced burnout will result. It is
well established that physician burnout can evolve from nega-
tive behaviors learned early in medical training.31

These skills of communication, research design, project
operationalization, and time management are important to
the transition from undergraduate medical training to graduate
medical training is evident by the inclusion of survey questions
included in the Association of American Medical Colleges’s
All Schools Summary Report for 2018 that ask students to
report their perceptions of self-efficacy in the areas of commu-
nication with patients and health professionals, application of
evidence-based information, and teamwork.>? Although the
Oakland University William Beaumont School of Medicine
(OUWB) medical student
(Embark) was not designed intentionally to develop student

research training program
competencies in the areas described above, the program has
evolved to expose students to multiple aspects of research skill
development, beyond basic experimental design principles,
early in their training.

Embark—Medical Student Research Training
Program Description

The OUWB Embark Program is described in detail by
Sawarynski et al (2019), who summarize the overall purpose,

structure, and outcomes of the progralm.22 In brief, Embark
consists of faculty-mentored, longitudinal, independent
student research projects, supplemented by concurrent research
training via a series of courses spanning the entire 4-year
medical school curriculum (Figure 1).2233 Courses encourage
the development of self-directed learning skills and professional
practices in areas where research hurdles frequently exist. In
particular, skills pertinent to communication, research design,
project operationalization, and time management are empha-
sized. 21?233 Students pursue projects in basic science, clin-
ical/translational science, health systems, medical education,
and community-based participatory research and frequently
work within multidisciplinary research teams and research col-
laborators throughout the program. Data collected for these
studies occur in part by surveys, interviews, focus groups,
chart reviews, educational interventions, systematic reviews,
and community participatory research.

The administrative needs of the Embark Program are over-
seen by appointed full-time medical education faculty members
(Program Directors) supported by a Program Coordinator.
Each preclinical Embark course includes sessions delivered by
faculty who are recruited to teach in areas of their unique
expertise. These faculty include educators from within the
medical school, university, and voluntary instructors from the
community.

Developing Early Preclinical Experiences With
Teamwork and Interprofessional Team Environments
As developing skills and experiences with interprofessional
teams is an important component of several of the desired
EPA behaviors and competencies, the Embark Program has
sought to continuously bolster early preclinical opportunities
for interprofessional interactions and team building.l_3
Beginning in their first year of study, students participate in
the Embark Program’s research training courses, where they
have the opportunity to work with a wide range of basic
science and clinical research faculty, medical education staff,
librarians, and community members. Examples of student pre-
clinical experiences resulting from these interactions include but
are not limited to understanding and navigating the electronic
medical record system, conducting study participant inter-
views/focus groups in both clinical and community settings,
and participating in program development of our community
partners, such as energy insecurity for children, local homeless
and women’s shelters, and economic support for families of
cancer patients.

Regardless of each student’s specific project regulatory
requirements, all students learn from medical humanities
faculty about Institutional Review Board (IRB) regulations as
well as important historical developments and principles in
ethics. Students are also introduced to IRB application compo-
nents through content provided by medical school staff, repre-
sentatives from both the university and health system IRB
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Figure 1. The Embark Program longitudinal structure and the intersectionality of interprofessional collaborators’ program involvement. The major milestones
within the Embark Program (center) are aligned within the overarching curriculum. Throughout the Embark Program structure, students have opportunities to

interact with multiple interprofessional collaborators.

committees, and representatives from the office of data security.
Also in the first year, students are introduced to best practices in
preparing for statistical consultation and creating a data code-
book through a workshop led by medical epidemiology
faculty and statisticians. First-year students also interact with
library faculty, who deliver early sessions on information search-
ing and management, systematic reviews, resources for funding,
writing scientific abstracts and publishing, as well as providing
individualized feedback to all students on search strategies and
research project resources. Additionally, students engage with
clinical faculty members, who provide content on professional-
ism in a clinical setting and research team communication.
University faculty from the School of Music, Theatre and
Dance facilitates workshops on clinical improvisation and
public speaking prior to the students’ second-year oral presen-
tation milestone. These workshops have included content
regarding vocal coaching, opportunities to have hands-on
experiences with public speaking and projecting to a large audi-
ence, and improvisation exercises designed to support clinical
and scientific presentation skills.

Finally, students unite with mentors and research team
members from a variety of disciplines, who provide expertise
in different research areas, and support the large number of pro-
jects represented by the Embark Program. Mentors assist stu-
dents in the development of a novel research question that
explores an area of mutual interest, and they provide support
throughout the research project including oversight and
approval of research milestones. Embark mentors are as
diverse as the students they mentor. The mentors’ areas of
expertise range from clinical to nonclinical fields, such as
Legal Aid for Children and Families, Reading and Language
Arts, and K-12 education. By allowing the students to gain

familiarity in interacting with interprofessional teams in safe
spaces, the Embark Program provides a rich environment to
develop transferable skills in teamwork and interprofessional
activities in the preclinical curriculum.

Supporting the Development of Clinical
Communication Skills

The Embark Program offers 3 milestone events where students
have the opportunity to communicate their research to stake-
holders and the professional community: an oral presentation,
a mini-manuscript competition, and a final poster presentation
(Figure 1). These milestones provide students with opportu-
nities to practice communication in a variety of different envir-
onments. One of these opportunities is competitive, with
scholarships tied to the mini-manuscript competition. All 3
events are planned and supervised by a diverse committee of
research experts who developed submission instructions,
scoring rubrics, and training materials for reviewers and
judges. Adjudication of the mini-manuscript competition is
conducted by reviewers and judges solicited from the ranks of
OUWB and Oakland University faculty and include basic
scientists, clinicians, and librarians. These faculty provide
expert feedback to each student regarding student presentation
skills, writing skills, and organization of their research so that
they may incorporate the feedback into future research and clin-
ical presentations. Additionally, students working with clinical
project mentors further hone their presentations or written
research products promoting the practice of communicating
to a clinical supervisor. Students have routinely described in
course evaluations the benefit of these Embark research com-
munication milestones—both for pushing them outside of
their comfort zone while still in the preclinical curriculum
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and providing a valuable opportunity to practice clinical and
scientific communication skills. Course evaluation comments
frequently include sentiments such as:

e “Though the presentations for Embark were very scary at
first, at the end of it I realized that it was a very valuable
experience.”

e ‘I like that the final project is a presentation. We get to
practice our skills in a more familiar and less intimidating
setting.”

e “I thought that having to prepare the oral presentation
was really good practice for learning how to talk about
my research. That was my very first “research presenta-
tion,” so I was glad to have the opportunity to try it
and get feedback.”

e “I really enjoyed Embark since we got to write abstracts
(again, my first ever) and put together presentations,
which T think helped me work on public speaking and
allowed me to receive feedback from judges and class-
mates about my project—really the only time I've dis-
cussed my research with anyone outside my mentor and
Embark faculty. I liked that public speaking sessions
were offered”...“l did participate in a session with
[Theater Professor] and really enjoyed myself. I tried to
apply the things I learned in that session during my pre-

E2)

sentation ...!

A Preclinical Opportunity to Practice Self-Regulated

Learning and Time Management Through Research

Medical student research training programs provide unique
opportunities to practice self-regulated learning and time man-
agement via independent research projects. Throughout various
transition points in medical school, including early in the pre-
clinical years and entry into the clerkship years, the forward pro-
gression of students’ research projects is often impeded as they
attempt to balance the new responsibilities and expectations of
each stage of medical school. During these transitional times,
students must evaluate their circumstances and plan attainable
incremental steps to continue the development of their
project. The opportunity exists in scholarly concentration pro-
grams to devise program milestones in a manner that can
enhance the experience with self-regulated learning techniques.
DiBenedetto (2011) nicely summarized Zimmerman & Pons’s
(1986) definition of self-regulation as “learners’ beliefs about
their capability to engage in appropriate actions, thoughts, feel-
ings, and behaviors in order to pursue valuable academic goals,
while self-monitoring and self-reflecting on their progress
toward goal-completion.”**** Recognizing an opportunity to
advance self-regulated learning within the Embark Program,
course content has been developed to include operationalization
tips and time management strategies. For example, Individual
Research Plans (IRPs) require students to provide regular
project updates and have evolved to include student-developed

short-term and longitudinal benchmarks with frequent self-
evaluations. The design of the IRPs offers an opportunity for
students to practice establishing their own benchmarks for
project success by evaluating their current status and progress
toward their project goals. Students reflect on any hurdles
that impeded progress at the time of report and devise new stra-
tegies to adjust their trajectory. Mentors and Program Directors
both have the opportunity to provide feedback on each stu-
dent’s IRP and offer individualized support on self-regulated
learning and time management skill development. Continued
time management and operationalization practice during the
conduct of research is directly transferable to the management
of clerkship directors’ expectations.13 We believe this model
of IRPs with benchmarks to be an easily implemented and pro-
ductive tool to develop and assess several key entrustable beha-
viors and promote self-directed and self-regulated learning in
medical students.

Residency Directors Recognize the Value of Research
Experiences

In the interest of nation-wide UME program evaluation, since
2016, all residency program directors have been administered a
survey and asked to reflect on the preparation of their interns.
For program directors assessing OUWB alumni, this survey
also includes questions that serve as a curricular evaluation of
the OUWB Embark Program. One question addresses the
OUWRB alumni’s familiarity with various aspects of research
design, including teamwork and interprofessional education,
communication, and self-regulated learning and time manage-
ment. Since 2018, 66.2% of program directors (n=111) that
worked with OUWB graduates assessed the students as being
prepared or very prepared in these domains (specifically ques-
tions asked about the ability of alumni to engage in specific
areas of research: search and appraise biomedical literature,
write a research abstract, present a research study, produce a
research poster, communicate with a research team, implement
and manage a project, and manage time). Using this informa-
tion as an indirect indicator of the impact/influence of
Embark on student skills relating back to the transferable skill
sets of self-directed learning, communication and time man-
agement mentioned previously program directors feel that
OUWRB alumni gained valuable research-related skills during
their training, likely through the Embark Program. Not only
are these skills recognized as important but they are maintained

from UME, demonstrating early and frequent practice to be of
benefit.

Undergraduate Research as an Opportunity

The goal of any research training course is principally to instruct
students to understand the process of conducting research
toward the generation of new knowledge or increased under-
standing in a particular topic area. The research projects them-
selves are often touted as examples of student self-directed
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learning. But while efforts are placed to this end, the potential
for these research training experiences to provide so much more
toward the development of well-formed clinicians is substantial.
Areas of competency that focus on teamwork, communication,
organization and time management, and self-directed/self-
regulated learning all in an interprofessional environment as
exemplified in the EPAs can be built into the framework of a
research training course to allow for these practice opportu-
nities. This dual purpose of not only instructing students in
the conduct of research but also in the skill sets relevant to tran-
sition to residency make undergraduate medical research of
unique value, particularly in preclinical years where such oppor-
tunities are challenging to promote in the broader curriculum.
Careful planning and development of course requirements to
include practice in these areas is all that is necessary to
provide an enriching experience for students well beyond the
traditional undergraduate research intention.
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