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Abstract

Introduction: Medical schools are increasingly attempting to prepare future physicians for diverse new leadership roles in the health care
system. Many schools have implemented didactic leadership curricula, with varying levels of structure and success. Project-based
learning via completion of real-world projects using a team-based approach remains an underutilized approach to developing student
leadership skills. Methods: We designed and implemented the Medical Educational Consulting Group (Med ECG)—a student-run
consulting program that provides medical students with opportunities to develop leadership skills by completing consulting projects with
local clients. We provide an overview of the Med ECG model, including a combination of didactic training sessions and project-based
learning via both simulation and real-world projects. Surveys were used to evaluate the value of Med ECG to clients, the community, and
students. Results: Fourteen medical students (eight first-years, two second-years, three third-years, and one fourth-year, including five
dual-degree candidates) completed the Med ECG program. Client feedback pointed to the value of Med ECG’s projects and their impact
on the community through partner organizations. Finally, linear regression analysis showed a strong positive correlation (R2 = .61)
between the amount of effort devoted to various leadership attributes and the perceived improvement while working with Med ECG.
Discussion: Med ECG’s experiences show that a medical student-led project-based learning program is a novel way to develop leadership
skills for future physician leaders. Efforts to replicate these types of programs will help additional students develop their leadership and
business skills, making a positive impact outside of the classroom.
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Educational Objectives

By the end of this activity, learners will be able to:

1. Employ problem-solving skills and the ability to build a
framework to systematically address a complex, real-life
problem.

2. Apply analytical skills needed to identify important trends
within large datasets using Microsoft Excel.

3. Practice communicating findings and recommendations
in a clear, concise fashion to health care leaders using
written and oral presentation formats, including Microsoft
PowerPoint.
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4. Use effective techniques for interacting with organization
members from all levels and functional areas while
demonstrating professional etiquette standards with
regard to communication and carrying out responsibilities
for a client organization.

5. Employ teamwork skills needed to effectively delegate
and coordinate tasks among team members to reach the
final project outcome.

Introduction

Modern health care increasingly requires a team approach.
Leadership of teams is becoming an essential function for
physicians, but many physicians have little or no leadership
training. Physician leaders can have a positive impact at a
variety of levels in the health care system, but in 2014, only 5%
of hospital leaders were physicians.1 However, 10 of the 18
“Honor Roll” hospitals according to US News & World Report

rankings from 2013 were physician led.1 Moreover, it has been
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found that US hospitals with physician chief executive officers
are associated with superior quality according to their hospital
ranking.2 As health care in the United States continues to evolve,
it will become increasingly important to have physicians at the
forefront of hospital and health system leadership to encourage
changes that not only reduce costs but also improve patient care.

Many resident, faculty, and medical student leadership programs
have been established to provide physicians with essential
leadership skills.3-5 Business and management skills are a key
part of leadership training. A survey of 18 medical schools
showed that two-thirds of medical students perceived a
background in management and business to be an important
aspect of their roles as future physicians and were interested or
highly interested in learning more about business in medicine.6

Many schools have implemented didactic leadership and
business curricula, with varying levels of structure and success.7-9

There have also been successful extracurricular attempts to
develop physician leaders, supporting the idea that project-based
leadership development can improve leadership training.10-13

Whereas several previous MedEdPORTAL publications on
leadership and business have focused on didactic curricula
primarily aimed at residents,14-16 we introduce a project-based
learning program tailored for medical students.

To address the described gap in medical education, we founded
the Medical Educational Consulting Group (Med ECG) in 2017 at
the University of Michigan Medical School with two primary aims:
(1) provide medical students with didactic training and project-
based learning experiences to enable them to become future
leaders in health care and (2) improve the community through
projects with local nonprofit health care organizations. Herein, we
describe the establishment and growth of Med ECG within our
own institution. We provide content and advise readers on how to
practically implement a similar program at their home institutions.
Last, we describe Med ECG’s challenges, lessons learned, and
generalizability.

Methods

Establishing Med ECG
In 2017, Med ECG was founded by four students with 1-3 years
of prior consulting and/or corporate health care experience
(David S. Portney, Paige VonAchen, Taylor Standiford, and
Matthew R. Carey). The overarching goal was to facilitate
students to complete pro bono projects with local nonprofit
health care organizations to improve community health and
organization sustainability. To establish the organization, we filed
as a Voluntary Student Organization at the University of Michigan.

Recruiting
To recruit medical students, we held a 1-hour information session,
in which we discussed the mission of the organization and the
types of projects we planned to facilitate and presented a high-
level overview of the training students would receive. After the
information session, students applied to join by emailing the
founders with answers to the following two questions: (1) Why
are you interested in joining Med ECG? (2) Why do you think
you would be a good fit for Med ECG? All students who applied
had a 30-minute interview with the founders, in which we asked
applicants about their goals and interests in terms of business
and leadership skills they wished to develop through participation
in the organization. The data from these interviews were then
used as inputs in determining the assignment of students to
particular projects. During the first year, all students who applied
and expressed both interest and a willingness to commit during
interviews were accepted to participate in the program.

Participating students had varying levels of experience, ranging
from no formal business experience or education to prior
professional business experience and advanced business
degrees. Students across all levels of medical school were
involved in the program, and each project team included
preclinical and clinical students. In Med ECG’s first year, there
were 14 members, including eight first-year students, two
second-year students, three third-year students, and one fourth-
year student. Of the 14 total members, five of the students were
pursuing secondary graduate degrees, including three MBA
students and two PhD students. In relation to prior business
or health care experiences, five had a significant amount of
experience, six had an intermediate amount (e.g., working on
an undergraduate health policy research project), and three had
very little or no prior experience.

Training
With a wide range of incoming skill levels, the leadership and
technical skills training was designed to benefit students with
varying levels of prior business experience. The training began
with two 1-hour didactic training sessions and a third session
with students broken into smaller groups to develop baseline
skills: (1) introduction to consulting and problem solving, (2) data
analysis and sharing findings, and (3) teamwork and presentation
skills. The first two sessions took place on a Thursday evening,
so as not to interfere with lectures or clinical work that students
participated in during the day. The last sessions were individually
scheduled by the groups according to each member’s schedules.
Below are descriptions of each of the three sessions and a
description of how to implement them using the materials
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provided. Note that all patient names and identifications were
made up for the purpose of the exercise.

Introduction to consulting and problem solving: During this
training session, students were introduced to a sample consulting
project, guided through the problem-solving framework, and
given a preconstructed database based on the sample consulting
project.

� Materials to facilitate:
◦ Appendix A: training session 1 video file.
◦ Appendix B: introduction to consulting and problem-

solving session slides.
◦ Appendix C: preconstructed database.
◦ A computer with Appendices B and C available.
◦ A projector and screen on which to project the slides.

� Instructions to facilitate: To implement this session,
the facilitator should become familiar with the content
within the introduction to consulting and problem-solving
session slides (Appendix B). Within the appendix,
each slide contains talking points in the Notes
section of the slide. Next, the facilitator should open
the preconstructed database (Appendix C). The
facilitator should be familiar with basic Excel skills,
including pivot tables, IF function, SUM function, Insert
Table function, formulas, and filters. The facilitator
should open Appendix A and watch the video
of one of our founders facilitating the session with our
students. By watching the video and becoming familiar
with the talking points on the slides, the facilitator
should feel comfortable implementing the session at
his or her institution. At the end of the session, the
facilitator should instruct the students to use the Excel
skills taught in the session to attempt to find patterns
in the data that may be beneficial to the mock client in
the sample consulting project. Thus, students simulate
solving the sample consulting project with the
preconstructed database.

Data analysis and sharing findings: During this training session,
students were given an Excel tutorial using the preconstructed
database. Next, the facilitators provided didactic training on slide
writing (Appendix F). Last, the students were provided with a set
of sample slides (Appendix H) and were placed on teams for their
final presentations.

� Materials to facilitate:
◦ Appendix C: preconstructed database.
◦ Appendix D: training session 2 video file—Excel walk-

through.

◦ Appendix E: answers to the preconstructed database.
◦ Appendix F: training session 2 video file—PowerPoint

walk-through.
◦ Appendix G: data analysis and sharing findings session

slides.
◦ Appendix H: set of sample slides.
◦ A computer with Appendices C and G available.
◦ A projector and screen on which to project the slides.

� Instructions to facilitate: To implement this session, the
facilitator should become familiar with the content within
the data analysis and sharing findings session slides
(Appendix G). Within the appendix, each slide contains
talking points in the Notes section of the slide. Next,
the facilitator should open the preconstructed database
(Appendix C). Again, the facilitator should be familiar with
basic Excel skills, including pivot tables, IF function, SUM
function, Insert Table function, formulas, and filters. The
facilitator should open Appendix D and watch the video of
one of our founders facilitating the Excel training portion of
the session with our students. Next, the facilitator should
open Appendix F, which is a video of one of our founders
facilitating the slide writing portion of the session with our
students. By watching the videos, becoming familiar with
the talking points on the slides, and understanding how
to obtain the answers to the preconstructed database
(by going through the steps outlined in Appendix D), the
facilitator should feel comfortable implementing the session
at his or her institution. At the end of the session, facilitators
should assign students to teams of two to four and email
all students the set of sample slides (Appendix H). The
sample slides are for students to use as a resource when
developing their final presentations and for future use with
clients (and beyond).

Teamwork and presentation skills: Prior to this session, students
worked among themselves (on their own time) with the teams
they had been placed on during session 2 to create final
presentations based on the sample consulting project. They
were instructed to develop a presentation using the answers
to the Excel tutorial provided in session 2 and deliver final
recommendations based on the sample consulting project.
During the session, each team provided a final presentation to
the entire group of students and the facilitator.

� Materials to facilitate:
◦ A computer with the final presentations available.
◦ A projector and screen on which to project the slides.

� Instructions to facilitate: Prior to this session, the facilitator
should instruct the teams to create presentations based
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on the sample consulting project using the answers to
the Excel tutorial provided in session 2 and to deliver
final recommendations based on the sample consulting
project. Each team should email its final presentation to
the facilitator prior to the session. During the session,
the facilitator introduces each of the teams and observes
each team’s presentation. At the end of each presentation,
facilitators should provide each team with feedback on its
presentation. Feedback may include comments regarding
the quality of slides, delivery of presentation, and so forth.

Client Development
We identified local prospective client partners through faculty
connections, online outreach, and word of mouth. Prospective
clients were defined as local nonprofit health care organizations.
To develop client relationships, we emailed seven prospective
organizations and set up a phone-based conversation, followed
by an in-person meeting. The phone-based conversation was
used to discuss the mutually beneficial goals of the program
and brainstorm potential projects based on the clients’ needs.
During the in-person meeting (the scoping meeting), a specific
project was selected based on a dynamic discussion between
the founders and the clients, incorporating both student interests
(as ascertained during the interview process) and client needs.
Additionally, care was taken to discuss students’ level of training
and the 4-month project time frame and to define the specific
deliverables that would be expected at the end of the project.
These discussions ensured that there were clear expectations
from both the clients and the students regarding the scope of
work expected. The meetings took place in parallel with new
member training to ensure that projects could begin shortly after
training completion.

The specific client selection occurred on a case-by-case
basis, much of which was organic. Of the seven prospective
organizations contacted, two did not respond at all, two
responded that they would be interested at a later date, and
three became clients. In the future, the goal is to build on the
relationships of current clients to streamline the process and
standardize the experience for future students.

Project-Based Learning Through Community-Oriented Projects
Following the foundational skills training, a majority of the
leadership, professionalism, and technical skills were developed
through project-based learning on local community projects.
Project teams consisted of four medical students, including a
project leader with a proven level of leadership experience and
business acumen. Teams had both preclinical and clinical medical

students, providing a unique learning environment that is often
nonexistent in other areas of medical school.

The project leads were responsible for developing the
project time line, project management, and ongoing client
communication throughout the 4-month period. Most projects
had one to two in-person client meetings throughout the 4-
month project period, during which the team would present
project updates, project-specific analyses, and draft deliverables
(as defined during the scoping meeting). Depending on the
project, there was a varying range of phone-based client
meetings in addition to individual interviews with relevant
stakeholders. The project lead determined the frequency of
client communication and meetings based on project needs.
Team members contributed to the project through individual work
streams, as defined by the project leads. The project leads were
responsible for determining the optimal approach for assigning
responsibilities to individual team members to maximize the
quality of output for the clients while simultaneously providing
team members with learning opportunities to expand their skill
sets. For example, a project lead might have asked two students
to work on a data analysis, one of whom had previous Excel
experience and one of whom had none, for the new student
to learn the skill while not jeopardizing the quality of work
provided to the client. The projects concluded with valuable
and implementable deliverables (as defined during the scoping
meeting) in the form of a final in-person or virtual presentation to
the client leadership.

Evaluation of Med ECG
We measured the success of Med ECG through three main
outcomes. The first outcome was how well Med ECG fit into the
established guidelines and competencies for leadership and
business acumen training. The second outcome was the extent
to which the work produced was valuable for client partners and
the community. The third outcome was the ability of Med ECG
projects to promote the development of leadership and business
skills for its members. Next, we describe the development of
instruments for each outcome and the subsequent analyses
performed:

� Outcome 1: Relevance to Existing Leadership
Competencies—The first outcome was analyzed
qualitatively using the framework outlined by Webb et al.7

In this review, medical school leadership curricula were
compared using the Medical Leadership Competency
Framework (MLCF)17 and Kirkpatrick’s four-level training
evaluation method.18 We analyzed our own program’s
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leadership competency across the same dimensions
to determine where Med ECG fit with other medical
school leadership curricula. The five components of the
MLCF are demonstrating personal qualities, working with
others, managing services, improving services, and setting
direction.17 The four levels of Kirkpatrick’s model are Level
1: reaction, Level 2: learning, Level 3: behavior, and Level
4: results. To examine where Med ECG fit into Kirkpatrick’s
four-level training evaluation method, we examined the
scope of feedback from Med ECG team member surveys,
by which members self-rated their experiences and training
across 10 leadership, professionalism, and business skill
attributes.

� Outcome 2: Client Perceptions of Med ECG Impact—The
second outcome was measured using a client survey
focused on the Med ECG team’s professionalism and
communication skills, the project’s scope, the value of
the project’s output, and the organization’s feedback
for Med ECG (Appendix I). Eight metrics were used to
determine the value of the project’s output: research
findings, data analysis, prioritization and segmentation
techniques, consolidation of sources, practicality of
solutions, effectiveness of solutions, and presentation of
recommendations. Clients were asked to rate the team’s
output and skill on a 5-point Likert scale, with 1 as the
worst and 5 as the best. We used these descriptive
statistics to analyze the impact of Med ECG on partner
organizations.

� Outcome 3: Student Perceptions of Learned Skills
and Improvement—The third outcome was measured
using a team member survey focused on specific skill
development, value gained, and feedback for future
projects (Appendix J). To measure skill development,
10 leadership and consulting skill areas were defined.
For each skill, team members were first asked to rate
how much their project allowed them to utilize or build
on the skill. For this question, respondents were given a
5-point Likert scale (1 = very little or none, 5 = significant

time or effort). Next, for each skill, team members were
asked to rate the perceived improvement in their own skill
level. This question used a 5-point Likert scale (1 = ability

got worse, 2 = no change, 3 = slight improvement, 4 =
modest improvement, 5 = significant improvement). We
then performed a secondary analysis of team member
development to determine the extent of improvement
based on active experiences. We compared each team
member’s effort on a specific attribute during the project to
perceived improvement on that specific attribute.

Both surveys were administered through Google Forms (Google
Inc., Mountain View, California) and completed within 1 month
after the completion of the projects and the project symposium.
All statistical analysis was completed using Stata 15 (StataCorp
LLC, College Station, Texas) with a p value of .05.

Materials
The materials to successfully administer this project-based
leadership curriculum have been outlined above in the Training
section. However, to summarize, facilitators should have the
following materials:

� A computer with access to the training session slides
(Appendices B and G).

� Preconstructed database for data analysis training
(Appendix C).
◦ Note: The facilitator should feel comfortable with the

skills outlined in the Excel tutorial (as delivered in
Appendix D). Specifically, the facilitator should be able to
use the following: pivot tables, IF function, SUM function,
Insert Table function, formulas, and filters.

� A projector and screen on which to project the slides.
� Identified local community clients to pursue projects with,
as defined in the Client Development section.

Results

Over the course of the 2017-2018 academic year, Med ECG
worked with three clients on four projects. The clients included
a local federally qualified health center, a local social services
agency, and a metropolitan community health council. Projects
covered topics such as operational efficiency, value-based health
care contracting, and community health resource planning,
and provided a variety of deliverables including automated
reporting dashboards, board meeting recommendations, and
summarized analysis. At the end of the project period, the entire
group gathered for the project symposium, in which each team
was able to present to the broader Med ECG group on the
team’s experience, specifically, the processes and analyses,
recommendations, and key takeaways.

Next, we present the results for the three outcomes analyzed as
described in the Methods section.

Outcome 1: Relevance to Existing Leadership Competencies
Med ECG projects completed all five competencies of the MLCF
(Figure 1). Students demonstrated personal qualities through
learning to manage their limited time between coursework and
their project obligations. They worked with others, including
preclinical and clinical students as well as client partners,
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Figure 1. The Medical Educational Consulting Group’s fit into established leadership competencies and frameworks: Medical Leadership Competency Framework and
Kirkpatrick’s four-level training evaluation method.

and they managed both available resources and personal
performance on all projects. While doing so, students engaged
in critical, innovative thinking and problem solving and therefore
completed the fourth competency (improving services) of the
framework. Finally, the format and process of Med ECG projects
mirrored the fifth competency of the MLCF (setting direction).
In the first few weeks of the project, each team was required
to work with clients to scope the project and identify realistic
contexts for change. Then, team members worked together to
gather information and evidence to create informed, meaningful
change within their client’s organization. Ultimately, through final
presentations and postproject surveys, team members had the
opportunity to evaluate the impact their team created.

Med ECG’s postproject reflection surveys satisfied Level 1 of
Kirkpatrick’s four-level training evaluation method. Moreover,
client partners also evaluated project team skill levels across
a variety of communication and professionalism attributes.
However, because partner surveys were about the project team
as a whole rather than individual team members and were unable
to measure changes in skill level, they did not directly satisfy
Kirkpatrick’s higher levels of training evaluation. Therefore,
Med ECG’s training evaluation was defined as Level 1: reaction,
corresponding to a change in learners’ attitudes18 (see Figure 1).

Outcome 2: Client Perceptions of Med ECG Impact
Survey results from partner organizations (n = 4) were used to
identify the value of Med ECG’s projects. Across eight measures

of the value of Med ECG’s deliverables, the average was 4.63
out of 5, with a standard deviation of 0.49. When asked about
the likelihood of implementing the findings from the projects, the
average likelihood was 4.67 out of 5 (n = 3, 75%). Additionally,
each of the four respondents stated that he or she would like to
work with Med ECG on future projects. Qualitative descriptions of
the value added and the impact of Med ECG’s projects are shown
below. Each client noted the value of the deliverables and overall
project in pushing key organizational initiatives forward.

Qualitative findings surrounding Med ECG’s deliverables:

� Responder 1: “As a result of Med ECG’s support, we have
an excellent dashboard to collect and report metrics and a
great deal of the work to have our partners begin using the
dashboard has already been completed. The dashboard
is flexible and will allow for growth and adaptation as the
project evolves.”

� Responder 2: “Helped us get further along in our work; the
added resource was of value.”

� Responder 3: “Helpful in getting a new partnership formed.”
� Responder 4: [did not respond].

Impact of Med ECG project on client organization:

� Responder 1: “Helped accelerate the progress of our
project and produced a quality result that we will be able
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to use for the specific project. May be able to also adapt
the dashboard for other projects as well.”

� Responder 2: “Helped provide forward momentum for the
collaborative.”

� Responder 3: “Helped get board approval of a key strategic
partnership.”

� Responder 4: [did not respond].

Outcome 3: Student Perceptions of Learned Skills and
Improvement
There were 14 Med ECG team member respondents (100%
response rate). Qualitatively, students reported a range of skills
learned through their projects, including professionalism and
communication skills, understanding the issues that health care
organizations face, and leadership skills in managing a team.
Of the 10 leadership and business skill attributes that survey
respondents were directly asked about, each skill improved in
at least 43% of the team members, with an average of 79% of
members. Across all metrics, the average improvement score
was 3.56 out of 5 (n = 140), in which 3 corresponded to mild
improvement and 4 corresponded to moderate improvement.
The range of improvement varied across different attributes,
from the lowest of 2.8 (interviewing communication skills) to 4.1
(working with team members), as shown in the Table.

Surveys were also used to determine the effectiveness of project
experiences on leadership, professional, and business skill
development. Of the 14 respondents, 100% described their Med
ECG project experience as valuable. Thirteen respondents (93%)
said that they were planning to continue involvement in Med
ECG, and the last noted “Maybe.”

The impact of project experiences on growth in particular
attributes yielded a significant positive correlation between the

Table. Self-Improvement Scores by Attribute

Attribute

Avg.
Effort
Score

No. Respondents
Reporting

Improvement (%)a

Avg.
Improvement

Scoreb

Working with teammates 4.2 14 (100) 4.1
Problem solving 4.0 13 (93) 4.0
Managing yourself 3.9 13 (93) 3.7
Leading meeting 3.4 11 (79) 3.7
Technical skills 3.7 10 (71) 3.7
Presenting 3.5 12 (86) 3.6
Health care knowledge 3.4 12 (86) 3.5
Data analysis 2.9 8 (57) 3.4
Email communication 3.1 11 (79) 3.2
Interviewing 2.4 6 (43) 2.8
Total 3.5 3.6

aReported improvement includes responses of minor improvement, moderate
improvement, and significant improvement.
bN/A responses for skill development were counted as no change.

amount of effort put into a specific attribute and the amount
of improvement (R2 = .61, p < .05). Figure 2 illustrates the
relationship between these two variables (n = 140).

Discussion

Historically, medical education has focused on developing a
competent clinical practitioner; however, the complexities of
the modern health care system have gone beyond individual
clinical practice. As medical students complete their training,
they are entering a complex health care system in which
they are expected to take on many responsibilities beyond
caring for individual patients: leading teams, identifying and
addressing system problems, controlling rising costs while
improving quality, and many others. As a result, it is imperative
that medical education maintains pace and provides trainees
with opportunities to develop tangible leadership and business
skills to prepare them for practice in this complex, team-based,
interdisciplinary setting.

Project-based learning has proven to be an effective way to
promote leadership development in a variety of extracurricular
settings.10-13,19 Our goal was to create a successful project-
based leadership program that provides medical students with
real-world experience in solving problems for local nonprofit
organizations. In its first year of existence, our 4-month program
was both well received and effective. Med ECG’s team members
gained leadership, business, and professional skills by working
on real projects with clients. The clients found the work to
meaningfully impact their organizations. Last, Med ECG’s
activities fit established guidelines and frameworks for medical
student leadership development.

Several challenges arose in the development of Med ECG.
Clients were frequently slow to respond, at times limiting
the pace at which projects could progress. We found that
clients became more responsive after high-quality work
was demonstrated and that careful consideration of clients’
competing priorities, as well as upfront conversations about
mutual expectations, was imperative for a successful working
relationship. Our goal is to continue to develop ongoing
relationships with this cohort of clients (and others) such
that we can dependably form projects with responsive client
counterparts. At the same time, medical student schedules
were demanding and fluctuated throughout the year. To ensure
equal student participation and prevent attrition, we informed
students up front of the time commitment expected and created
teams with students from different years in training such that
team members’ availabilities would complement each other.
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Figure 2. Team member relative improvement versus effort for leadership and business skills. Analysis of the amount of effort put into a specific skill on the project and
relative improvement of that skill during the project shows a strong positive correlation between the two variables. Therefore, the Medical Educational Consulting Group’s
consulting projects provided the most value to students when they were consistently working on a specific skill during the course of that project.

Additionally, project leads were responsible for individually
distributing the workload such that projects would not interfere
with medical coursework.

This study has several limitations. Med ECG team members self-
selected into the program based on their interests, providing
a skewed sample of medical students who were more likely
to be interested in leadership development than the average
medical student. Second, with pre- and postintervention
surveys, we introduced the possibility of response bias, in
which respondents could have given more desirable answers,
affecting the validity of the assessment. Nonetheless, this level of
evaluation is commonplace for leadership curricula and helpful
in understanding individuals’ perceptions of improvement.
Additionally, the number of responses from our team member
and client surveys was constrained by our group’s size, limiting
the robustness of the conclusions. As Med ECG grows, we will
be able to utilize larger sample sizes to better understand the
relationship between projects and leadership development.
Furthermore, all projects and surveys were completed in the first
year after Med ECG’s inception, and so, we cannot comment on
longer-term outcomes in terms of leadership development or
community impact.

In its current form as an extracurricular activity, Med ECG is
sustainable as long as there are motivated students to take
on client development and manage individual projects. In the
future, we envision that interested students who have previously
participated as team members can apply to be a project
lead. We foresee that this role will be desirable, as it provides
additional responsibility and opportunities to develop leadership
skills. Analytical and Excel skill development demonstrate
this apprenticeship model. As described within the Methods
section above, the materials used to facilitate the trainings are
transferrable such that someone versed in Excel can implement
the materials at his or her institution. After learning Excel and
analytical techniques through the training and their client
projects, students who engaged as team members in their first
year of participation should have the skills necessary to become
project leads in subsequent years, teaching those skills to the
next group of team members. The same principles apply to other
leadership skills.

Additionally, although Med ECG is currently an extracurricular
activity that students opt into based on interest, we believe
that the program could easily be generalized and tailored as an
elective within the medical school curriculum. Doing so would
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accomplish the following goals: (1) enable students to apply their
work with Med ECG toward their graduation requirements; (2)
secure ongoing faculty and administrative support for Med ECG
projects; and (3) lay the groundwork for future interprofessional
collaborations, including students in the schools of public health,
nursing, pharmacy, business, and/or law. Generalizing the
program such that all medical students could easily participate
would further prepare medical trainees by equipping them with
the leadership and business acumen necessary to thrive in the
rapidly changing world of health care.
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H. Sample Slides.pptx

I. Client Survey.docx

J. Team Survey.docx

All appendices are peer reviewed as integral parts of the Original
Publication.

David S. Portney: Third-Year Medical Student, University of Michigan
Medical School

Paige VonAchen: Fourth-Year Medical Student, University of Michigan
Medical School

Taylor Standiford: Third-Year Medical Student, University of Michigan
Medical School

Matthew R. Carey, MBA: Fourth-Year Medical Student, University of
Michigan Medical School

Joceline Vu, MD: Resident, PGY 5, Department of Surgery, University of
Michigan Medical School

Nell Kirst, MD: Assistant Professor, Department of Family Medicine,
University of Michigan Medical School; Co-Director of Medical School
Leadership Development Program, University of Michigan Medical
School

Brian Zink, MD: Professor, Department of Emergency Medicine,
University of Michigan Medical School; Senior Associate Chair of
Education and Faculty Development, Department of Emergency
Medicine, University of Michigan Medical School

Disclosures
None to report.

Funding/Support
Funding from the Alpha Omega Alpha Medical Student Service
Leadership Project Grant and the University of Michigan Medical School
helped make the implementation of the Medical Educational Consulting
Group possible.

Ethical Approval
Reported as not applicable.

References

1. Angood P, Birk S. The value of physician leadership. Physician
Exec. 2014;40(3):6-20.

2. Goodall AH. Physician-leaders and hospital performance: is there
an association? Soc Sci Med. 2011;73(4):535-539.
https://doi.org/10.1016/j.socscimed.2011.06.025

3. Awad SS, Hayley B, Fagan SP, Berger DH, Brunicardi FC. The
impact of a novel resident leadership training curriculum. Am J
Surg. 2004;188(5):481-484.
https://doi.org/10.1016/j.amjsurg.2004.07.024

4. Pradarelli JC, Jaffe GA, Lemak CH, Mulholland MW, Dimick JB. A
leadership development program for surgeons: first-year
participant evaluation. Surgery. 2016;160(2):255-263.
https://doi.org/10.1016/j.surg.2016.03.011

5. Frich JC, Brewster AL, Cherlin EJ, Bradley EH. Leadership
development programs for physicians: a systematic review. J Gen
Intern Med. 2015;30(5):656-674.
https://doi.org/10.1007/s11606-014-3141-1

6. Wanke TR, McDevitt JL, Jung MJ, et al. Integrating business
education in medical schools: a multicenter survey. Physician
Leadersh J. 2015;2(6):54-59.

7. Webb AMB, Tsipis NE, McClellan TR, et al. A first step toward
understanding best practices in leadership training in
undergraduate medical education: a systematic review. Acad
Med. 2014;89(11):1563-1570.
https://doi.org/10.1097/ACM.0000000000000502

8. Agarwal A, Anderson J, Sarfaty S, Rimer E, Hirsch AE. The value
of an elective in business and leadership for medical students.
J Med Pract Manage. 2015;30(4):276-280.

9. Myers CG, Pronovost PJ. Making management skills a core
component of medical education. Acad Med. 2017;92(5):
582-584. https://doi.org/10.1097/ACM.0000000000001627

10. Jorge MLSG, Coelho ICM, Paraizo MM, Paciornik EF. Leadership,
management and teamwork learning through an extra-curricular
project for medical students: descriptive study. Sao Paulo Med J.
2014;132(5):303-306.
https://doi.org/10.1590/1516-3180.2014.1325685

11. Long JA, Lee RS, Federico S, Battaglia C, Wong S, Earnest M.
Developing leadership and advocacy skills in medical students

Copyright © 2019 Portney et al. This is an open-access publication distributed under the terms of the Creative Commons Attribution-NonCommercial license. 9 / 10

https://doi.org/10.1016/j.socscimed.2011.06.025
https://doi.org/10.1016/j.amjsurg.2004.07.024
https://doi.org/10.1016/j.surg.2016.03.011
https://doi.org/10.1007/s11606-014-3141-1
https://doi.org/10.1097/ACM.0000000000000502
https://doi.org/10.1097/ACM.0000000000001627
https://doi.org/10.1590/1516-3180.2014.1325685
https://creativecommons.org/licenses/by-nc/4.0/


through service learning. J Public Health Manag Pract.
2011;17(4):369-372.
https://doi.org/10.1097/PHH.0b013e3182140c47

12. Veronesi MC, Gunderman RB. Perspective: the potential of
student organizations for developing leadership: one school’s
experience. Acad Med. 2012;87(2):226-229.
https://doi.org/10.1097/ACM.0b013e31823fa47c

13. Hsiang EY, Breithaupt AG, Su P, Rogers AT, Milbar N,
Desai SV. Medical student healthcare consulting groups: a novel
way to train the next generation of physician-executives. Med
Teach. 2018;40(2):207-210.
https://doi.org/10.1080/0142159X.2017.1387647

14. Dickerman J, Sánchez JP, Portela-Martinez M, Roldan E.
Leadership and academic medicine: preparing medical students
and residents to be effective leaders for the 21st century.
MedEdPORTAL. 2018;14:10677.
https://doi.org/10.15766/mep_2374-8265.10677

15. Karpinski J, Samson L, Moreau K. Residents as leaders: a
comprehensive guide to establishing a leadership development

program for postgraduate trainees. MedEdPORTAL.
2015;11:10168.
https://doi.org/10.15766/mep_2374-8265.10168

16. Takagishi J, Bonner R, Matz P, Bowers L, Dabrow S, Gereige R.
Business of medicine modules. MedEdPORTAL. 2009;5:1649.
https://doi.org/10.15766/mep_2374-8265.1649

17. Academy of Royal Medical Colleges; NHS Institute for Innovation
and Improvement. Medical Leadership Competency Framework:
Enhancing Engagement in Medical Leadership. 3rd ed. Coventry,
England: NHS Institute for Innovation and Improvement; 2010.

18. Kirkpatrick DL. Evaluating Training Programs: The Four Levels.
2nd ed. San Francisco, CA: Berrett-Koehler Publishers; 1998.

19. Warde CM, Vermillion M, Uijtdehaage S. A medical student
leadership course led to teamwork, advocacy, and mindfulness.
Fam Med. 2014;46(6):459-462.

Received: November 20, 2018
Accepted: June 7, 2019
Published: October 18, 2019

Copyright © 2019 Portney et al. This is an open-access publication distributed under the terms of the Creative Commons Attribution-NonCommercial license. 10 / 10

https://doi.org/10.1097/PHH.0b013e3182140c47
https://doi.org/10.1097/ACM.0b013e31823fa47c
https://doi.org/10.1080/0142159X.2017.1387647
https://doi.org/10.15766/mep_2374-8265.10677
https://doi.org/10.15766/mep_2374-8265.10168
https://doi.org/10.15766/mep_2374-8265.1649
https://creativecommons.org/licenses/by-nc/4.0/

