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Health systems are in the midst of one 
of the biggest transformations since the 
explosion of technology in the 1960s. 
This transformation is being driven by 
a variety of forces focused on reducing 
costs, improving patients’ experience 
of care and safety, managing health of 
populations, and preventing burnout 
among health care clinicians.1–3 This 
has important implications for medical 
educators because clinical practice 
environments play a key role in learning 
and professional development, and 
evolving health systems are beginning to 
demand that providers have “systems-
ready” knowledge, skills, and attitudes.4 
Such implications provide a clear 
mandate for medical schools to modify 
their goals and prepare physicians 
to practice flexibly within teams and 
effectively contribute to the improvement 

of health care delivery.5 In this context, 
the concepts of value-added medical 
education, authentic student roles, and 
health systems science are emerging 
as increasingly important.6–9 In this 
Article, we will use a lens informed 
by communities of practice theory to 
explore these three concepts, examining 
the implications that the communities 
of practice theory has in the constructive 
reframing of educational practices—
particularly common student roles 
and experiences—and charting future 
directions for medical education that 
better align with the needs of the health 
care system.

Communities of Practice Theory 
and Relevance to Medical 
Education

Recommendations for medical education 
reform have emphasized higher-order 
learning skills, including a long-overdue 
redesign of immersive experiences in 
health care settings.10 These reform efforts 
are influenced by a range of education 
theories that address student roles, tasks, 
enculturation into the profession, and 
professional role identity.11 We suggest 
that communities of practice theory, as 
originally described by Wenger12 and Lave 
and Wenger,13 is especially important in 

the current health care environment as 
a way to understand student learning 
experiences.11 Communities of practice 
theory draws from social learning theory 
and focuses on a shift from merely 
“getting a job done” to knowledge 
management within a community.12,13 
Communities of practice are formed by 
groups of people who share a common 
set of problems and related solutions 
and who, through ongoing interactions, 
deepen their knowledge and skills.12,14,15

Communities of practice theory 
includes four key features that need 
to be considered in any discussion of 
experiential roles for medical students.12 
These include the following: (1) Who 
constitutes a given community, (2) what 
is the context of the learning experience 
within the community, (3) what 
domain of knowledge is operationalized 
within the community, and (4) what 
opportunities exist for students to 
legitimately participate and contribute in 
the community?

Who constitutes a given community?

Traditionally, a community of practice 
has been identified as practitioners who 
engage in joint activities and discussions, 
help each other, and share information 
to learn with and from each other.12 
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Community members must interact 
and learn together, although they may 
not have the same job or title, or work 
together on a daily basis. So … who is 
the community for novice physicians? 
Traditionally, most would suggest 
that the community consists of peers, 
near-peers, residents, and more senior 
practicing physicians.16 We suggest, 
however, that health care transformation 
has effectively recreated and expanded 
that community to a diverse collaborative 
of interprofessional providers, patients, 
and populations. Learning experiences 
must now allow for student engagement 
in this new community. Unfortunately, 
many medical schools continue with 
the traditional communities, which 
may negatively impact professional 
development in two ways: (1) It 
attenuates the potential for contextual 
learning and preparation for future 
practice, and (2) it disables a promising 
opportunity for meaningful immersive 
experiences in medical education.

What is the context of the learning 
experience within the community?

Effective experiential learning in health 
care is critically dependent on situating 
learning within the actual community 
or practice environment in a way that 
aligns a learner’s goals with an ability to 
make legitimate contributions. Currently, 
early clinical experiences for students 
are limited, with a small number of 
hours dedicated to out-of-classroom 
experiences. When present, these 
experiences generally occur in clinical 
practice environments or community-
based programs and services, including 
food pantries, health fairs, and homeless 
shelters. These community-based 
programs do not represent the clinical 
learning environments in which students 
will eventually practice as physicians. 
Because most physicians will be 
practicing in hospitals and primary-care- 
and specialty-based clinics, we suggest 
that students’ learning experiences should 
allow for an immersive engagement 
within these clinically based contexts.

What domain of knowledge is 
operationalized within the community?

A domain of knowledge includes formal 
and informal shared competencies and 
practice resources (tools, experiences, 
stories, methods for addressing recurring 
problems) that define a community of 
practice. This collective knowledge is 

built over time. Previously, most would 
have agreed that for physicians, this 
domain was overwhelmingly focused 
on basic and clinical science knowledge 
and skills.17 However, transformations 
in the practice of medicine, along with 
the rapid evolution of concepts and 
insights that do not fit tidily into the 
traditional biomedical perspective, are 
now demanding a reconceptualization 
of this domain of knowledge to include 
health systems science.6,18,19 For example, 
the Association of American Medical 
Colleges’ Core Entrustable Professional 
Activities for Entering Residency include 
the identification of system failures and 
contributing to a culture of safety and 
improvement, and the Accreditation 
Council for Graduate Medical Education 
includes systems-based practice as a core 
competency domain.20,21 Educators, policy 
makers, and employers are all beginning 
to recognize that physicians need the 
knowledge and skills necessary to 
implement present and future health care 
transformations.6,20–23 Just as education in 
clinical science requires complementary 
clinical experiences, education in health 
systems science requires meaningful 
workplace experiences.24,25Although 
efforts are under way to advance systems 
education, there remains a significant 
paucity of experiential roles to catalyze 
learning in this area.26–28

What opportunities exist for students to 
legitimately participate and contribute 
in the community?

Novices typically enter a community 
of practice through what Wenger12 and 
Lave and Wenger13 first termed legitimate 
peripheral participation.11 The objective 
of legitimate peripheral participation 
is to allow access to the community 
and its culture, language, and values 
through small tasks that allow novices 
to legitimately move from peripheral 
to full participation. This gradually 
increasing participation allows for a 
learner’s socialization into the medical 
profession. During World War II, acting 
internships were created to allow medical 
students to fill gaps in care left by men 
and women serving overseas.29 Until 
the 1990s, routine tasks on hospital-
based wards, such as dressing changes, 
blood draws, note writing, and other 
activities were performed by medical 
students.30 Such peripheral participatory 
roles added value to the health system 
and provided students with authentic 

roles in patients’ care processes. Over 
the past several decades, however, there 
has been a steady decline in legitimate 
peripheral participation due to many 
factors, including increased regulation of 
services and changes in supervision and 
reimbursement.16,29,31 Gone are the days 
when students could contribute through 
documentation, routine procedures, 
and decision making.19,21–23 For example, 
despite specific recommendations 
for students to develop skills with 
the electronic health record and 
documentation, in recent years the 
Centers for Medicare & Medicaid Services 
have increased the restrictions placed 
on students’ ability to contribute to 
clinical documentation, widening the 
divide between students’ contributions 
and meaningful contributions to 
clinical care.32–35 Today, students in both 
preclerkship and clerkship curricula 
enter clinical sites largely as outsiders 
linked with attending physicians and/or 
residents to learn doctoring skills (e.g., 
history taking, physical examination), 
professionalism, and key aspects of the 
doctor–patient relationship.29,36 Students 
do still make contributions, but those 
contributions are typically ill defined or 
are often described vaguely as the student 
being a “great team player.” Further, 
educating students in doctoring skills 
requires time by the educator—time 
that is frequently cited by practicing 
physicians as a burden that has a 
negative impact on clinical efficiency and 
productivity.37–41 In this context, students 
often describe themselves as “fifth 
wheels.”

Current Experiential Roles for 
Medical Students

Current student roles should be 
examined for their alignment with the 
key features of communities of practice 
theory, including the identification 
of who constitutes the community of 
practice, the context of the learning 
experience, the operationalized domain 
of knowledge, and opportunities for 
legitimate participation and value-added 
contributions. Using these key features, 
we have examined several common 
contemporary medical student roles (see 
Table 1 and below).

Clinical preceptorships

Currently, the most common 
experiential role in medical school is the 
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clinical preceptorship. In most medical 
schools, early experiences in clinical 
skills courses and preceptorships expose 
students to history-taking, physical 
examination, and communication skills. 
Extending into traditional clinical years, 
clerkships provide the main method 
for students to develop knowledge 
and skills in various specialty areas. 
With increasing experience, students 
are offered more opportunities for 
decision making and autonomy, under 
appropriate supervision by attending 
physicians.

While these experiences may create 
opportunities to learn essential clinical 
skills, they provide limited value to 
the health system.42,43 The value they 
reportedly provide includes improved 
clinician recruitment and retention 
and higher-quality patient care. In 
addition, another purported benefit is 
the fulfillment of a professional fiduciary 
duty to educate the next generation of 
providers.42,43 While at times upper-level 
students make valuable contributions to 
care in today’s clinical environment, our 
experience and prior studies suggest this 
is uncommon.16 Even in early residency 

training, opportunities for students to 
make a difference beyond reporting and 
documenting have become increasingly 
rare.

Looking at traditional clinical 
preceptorships through the lens of 
communities of practice theory, 
students begin on the outskirts of health 
care teams, slowly becoming active 
contributors over the course of their 
medical school experiences and into 
residency training. To become part of the 
team, students must undergo a lengthy 
developmental phase, taking years to 
break into the circle of team functioning. 
This development is also limited by the 
frequent rotations from one service or 
clerkship to another, compromising 
longitudinal relationships with teams 
and/or mentors as well as continuity with 
patients.44

Figure 1 demonstrates a conceptual 
schematic of the experiential roles, 
such as clinical preceptorships, in the 
traditional medical student education 
model and the current care delivery 
model, as well as the resulting chasm 
between matriculation and substantive 

contribution to health care teams. We 
believe this chasm maintains students’ 
positions on the fringe of health care 
teams, limits the value they could add 
to the health system until they are fully 
“formed,” and contributes to the mindset 
of the “siloed” physician who functions 
independently of others.

Service learning experiences

Service learning has been used in 
medical education for decades to link 
students with community-based sites 
and provide needed services to those 
local settings.45–47 These roles may 
include volunteering in food pantries, 
homeless shelters, health fairs, or other 
community-based programs, and are 
primarily designed to foster a sense of 
civic responsibility or social justice.46 
Few reports have described the benefit 
of such experiences to patients, but one 
example is an interdisciplinary family 
health course designed to enhance 
student learning in community-based 
health while also providing services to 
families.48,49 Although these experiences 
have the potential for benefit, they are 
typically not embedded within the 

Table 1
Characteristics of Current and New Experiential Learning Roles for Medical Students  
Based on the Key Features of Communities of Practice Theory

 Key features of communities of practice theory

Learning roles
Who constitutes 
the community?

What is the context 
of the learning 
experience?

What is the 
operationalized  
domain of knowledge?

What are the opportunities for 
legitimate participation and value- 
added contributions?

Current     
    Clinical 

preceptorships42,43
Primarily physicians, 
also nurses, 
pharmacists, 
therapists, and 
patients

Clinical settings, 
including hospitals 
and primary-care- and 
specialty-based clinics

Patient care, knowledge  
for practice

• Observing supervisors

•  Practicing history-taking, physical 
examination, and communication skills

•  Perceived value added to health system by 
trainee and educational presence

    Service learning 
experiences45–49

Community leaders, 
and potentially 
families and 
patients

Community-based 
settings, including food 
pantries, homeless 
shelters, and health fairs

Professionalism •  Completing community-based projects

•  Value added to community and society by 
learner work

    Student-run free 
clinics50–52,71,72

Primarily physicians; 
also nurses and 
patients

Independent clinic 
commonly affiliated 
with a not-for-profit 
organization

Patient care, knowledge 
for practice, systems-based 
practice

•  Performing diagnostic and therapeutic 
tasks with supervision

•  Value added to underserved patients by 
learner work

New     

    Value-added  
clinical systems 
learning 
roles19,28,55,56

Care coordinators, 
social workers, 
nurses, physicians, 
therapists, 
pharmacists, 
patients, etc.

Clinical settings, 
including hospitals 
and primary-care- and 
specialty-based clinics

Systems-based practice, 
patient care, knowledge for 
practice

•  Performing systems- and team-based tasks 
(i.e., less diagnostics or therapeutics)

•  Value added to health care setting by 
learner work (e.g., identifying patient 
barriers, linking patients to community 
resources, providing education, enhancing 
communication between providers)
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health care community of practice 
and practice environment. Notably, 
these experiences often begin with 
linking students with “the best learning 
experience,” rather than focusing on 
the patients most in need, which limits 
impact on patient outcomes.48 Although 
service learning plays an important role 
in fostering altruism and professional 
values and potentially can add value 
to patient care, these experiences 
typically do not occur in the setting of 
collaborative clinical practice, are not 
designed for learning health systems 
science, and may not include clinical 
science learning.

Student-run free clinics

Studies suggest that student-run 
free clinics are ideal for developing 
professional identity and improving 
patient care skills. Most student-run 
free clinics provide needed medical 
care to patients who are underserved 
or underinsured, improve patient care 
skills, and help students form their 

own physician-centric professional 
identity.44–50 Although free clinics 
can provide rich opportunities for 
learning health systems science, in 
actual practice, the focus of these 
experiences is primarily clinical skills 
development.51,52 Often, these clinics 
are not well integrated into current-day 
health systems, limiting full student 
immersion in the health system and 
with interprofessional providers. More 
important, these experiences may 
not be scalable to large numbers of 
students, as evidenced by less than 50% 
of medical schools having a student-
run free clinic and the impracticality of 
schools with a clinic accommodating all 
students in longitudinal and immersive 
experiences in the clinic.50,51 In 
addition, some authors have questioned 
the degree of student supervision in 
these settings, as well as the moral and 
ethical issues surrounding students 
performing higher-stakes clinical 
activities with vulnerable patient 
populations.53

New Experiential Roles for 
Medical Students: Value-Added 
Clinical Systems Learning Roles

While the culture of clinical settings has 
changed markedly and desired education 
outcomes are rapidly evolving, student 
experiences remain largely stuck in 
old models. The physician-centric 
professional development pathway 
supported by current-day student 
experiences (Figure 1) is beset with two 
critical problems. First, this pathway 
encourages a traditional, “sovereign 
physician” professional identity that 
is at odds with interprofessional 
practice.7 Second, students typically have 
limited or no legitimate participation 
opportunities to become valued 
contributors to the community of 
practice. Through the community 
of practice lens, enculturation and 
transition from development to 
“physician contributor” is very slow and 
occurs in an educational model that is 
outdated and in need of modification. 
The critical educational challenge is 

Figure 1 Conceptual schematic of the current chasm between the traditional physician-centric medical student education model and the current 
care delivery model. Modified with permission from Skochelak SE, Hawkins RE; AMA Education Consortium. Health Systems Science. St. Louis, MO: 
Elsevier; 2017.
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increasingly clear: How can educators 
now help learners become valued 
members of the community of practice 
(the same one where they will provide 
care in a few short years) while also 
learning about the changing health 
system themselves?54

We posit that students can be 
embedded within health care’s evolving 
interprofessional community of practice 
and also add value within the first 
month of medical school.19 Medical 
students have been academically 
successful before matriculation and 
have participated in a range of life 
experiences; they would be highly 
sought employees if they had not 
chosen to enter medical school. They 
are entirely capable of participating 
in value-added medical education, or 
“experiential learning experiences [that] 
can also add value and capacity to the 
health system.”30,55–57 Importantly, in this 
model the value to the system needs to 
be balanced with value to the student. 
We propose the following expanded 
definition to address this balance:

Value-added medical education involves 
experiential roles for students in practice 
environments that have the potential to 
positively impact individual patient and 
population health outcomes, costs of 
care, or other processes within the health 
system, while also enhancing student 
knowledge, attitudes, and skills in the 
clinical or health systems sciences.

Although value-added clinical learning 
roles existed in the past out of necessity, 
because of related workforce shortages, 
these types of opportunities have largely 
disappeared except in underdeveloped, 
largely global health, settings. We argue 
that a different necessity and rationale 
for these roles exist today. Namely, the 
physician domain of knowledge is no 
longer limited to basic or clinical science 
but also includes competencies in health 
systems science. This evolving domain 
requires the tacit and contextualized 
learning that occurs within communities 
of practice, including “affective and 
real patient learning,” which may not 
directly map to competencies that are 
explicitly taught and evaluated in current 
educational models.16 These competencies 

span the complex map of patients’ lives 
and the communities in which they live 
and are significantly underresourced and 
underappreciated. Our students not only 
can help to fill those gaps—they can learn 
and develop as collaborative health care 
professionals in the context of that “doing.”

We propose a patient-centered, 
interprofessional, team-based care model 
for value-added medical education, where 
learners transition from the periphery 
to a more proximal zone of patient 
care and activity within health care’s 
community of practice (see examples 
in Figure 2).12 The community in our 
model requires codependence between all 
providers—one misaligned contributor 
can cause team functioning to be 
attenuated—and includes the patient 
at the hub with a variety of providers 
with multiple complementary skills 
and areas of expertise to care for the 
patient. In the traditional community 
(Figure 1), students are educated 
in a “mini-physician” pathway, are 
largely limited to viewing the health 
system through a physician-centric 

Figure 2 Examples of value-added clinical systems learning roles for medical students. In example 1, students can be embedded into primary 
care teams in patient-centered medical homes to work as patient navigators, identifying barriers to care, developing interventions, facilitating 
communication with staff, and identifying areas for improvement within the clinic. Mentorship can be provided by any of the interprofessional 
providers on the team. In example 2, students can be embedded into quality improvement teams and contribute by interviewing frontline staff 
about root causes of an issue and barriers preventing improvement, brainstorming improvement strategies, and contributing to improvement plans. 
Mentorship can be provided by any of the interprofessional providers on the team, including quality improvement staff. Modified with permission 
from Skochelak SE, Hawkins RE; AMA Education Consortium. Health Systems Science. St. Louis, MO: Elsevier; 2017.
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lens, and enter the community after 
competence is achieved in traditional 
physician-based skills (i.e., after years 
of education). The value-added clinical 
systems learning roles in our model, 
however, allow students to immediately 
enter an interprofessional community 
that focuses on the overall needs of the 
patient and to simultaneously learn about 
both medicine and systems of care.58,59 
Students experience interprofessional 
collaboration beyond the classroom 
or simulation activities, relate to 
physicians on the team as colleagues 
rather than as apprentices, and make 
legitimate contributions to the team 
and patients. And as contributors to the 
community of practice, students can 
acquire new knowledge and skills in the 
same environment that they will one 
day practice in as physicians. Imagine a 
world where a student’s absence leads to 
poorer team performance, rather than the 
current model where students are viewed 
as a burden to team functioning.

What kind of roles might students 
assume early in medical school? 
Current literature supports multiple 
opportunities, including, among others, 
serving as patient navigators, health 
coaches, quality improvement team 
members, and emergency medical 
technicians (two examples are shown 
in Figure 2).8,26,60,61 With appropriate 
preparation and oversight, students can 
contribute to current health system needs 
by providing services not typically offered 
in certain settings—for example, linking 
with patients to provide education or 
psychological or emotional support, or 
to facilitate access to care or resources.62 
Outcomes of their work can include 
reducing readmissions and improving 
care transitions, patient health, and 
satisfaction. As students progress into 
traditional clerkships, they can use 
these acquired skills to continue making 
meaningful contributions to patients and 
care teams while focusing on developing 
their clinical skills.

Consider an example from our experience 
of first-year Penn State College of Medicine 
students working as patient navigators in a 
state-operated tuberculosis clinic. Students 
worked with a panel of patients enrolled in 
a directly observed antimicrobial therapy 
program to understand the patients’ 
barriers to care and facilitate successful 
treatment. Working with multiple 
interprofessional team members, including 

a nurse, patient navigator, and physician, 
these students monitored medication 
side effects, arranged transportation to 
and from the clinic, and provided social 
support. In other words, these students 
provided legitimate contributions while 
concurrently interacting with people 
and experiencing real-life issues that 
they were learning about in their health 
systems science course. On the end-
of-year reflection exercise, one student 
discussed learning the microbiology and 
pathophysiology of tuberculosis, along 
with the biochemistry and pharmacology 
of treatment. The student also described 
the complexity of the directly observed 
therapy, which seemed simple from a 
physician-centric lens but was considerably 
more complicated when viewed from a 
systems lens. These experiences added 
value to the health system because they 
provided critical services (the tuberculosis 
clinic had only one overworked patient 
navigator prior to implementation of 
the student program), and they provided 
valuable opportunities for students to 
learn not only biomedicine but also how 
biomedicine plays out in real-world health 
systems. Contrast this experience with a 
traditional curriculum that might have 
linked the students with a community-
based physician, focusing on exam room 
diagnosis and treatment with only a distant 
link to critical patient- and community-
centered challenges.

Implications for Professional Role 
Formation

As health systems move from a physician-
centric community of practice with 
independent physicians to a community 
of interdependent providers aligned to 
optimize patient health, so must medical 
education. Medical educators must 
provide experiences that emphasize this 
interdependence rather than a facsimile 
of the physician-centric status quo that 
will not adequately prepare students to 
be collaborative physicians in evolving 
health systems. Value-added clinical 
systems learning roles allow students 
to enter the team-based community as 
legitimate peripheral participants and 
contributors from multiple provider 
viewpoints (e.g., patient navigator, 
quality improvement team member). 
This creates a unique opportunity to 
promote the development of a new 
professional identity—one that is attuned 
to understanding the big-picture, systems 
view of care processes.63–65 Rather than 

being at the periphery of the community 
for years, these value-added clinical 
systems learning roles can allow students 
to work their way into more central 
roles within the community of practice 
while experiencing the physician role 
through a different lens. Embracing 
a cohort of students who view their 
role as change agents in health care 
may allow the system to more swiftly 
realize the transformation needed 
to improve patient outcomes. Just as 
“digital natives” are individuals born 
and raised in the culture and language 
of information technology, we envision 
that early exposure to value-added 
educational roles will enable students to 
become “health system natives,” fluent 
in the language and culture of health 
systems science and interprofessional 
collaboration.66

Anticipated challenges

There are several anticipated challenges 
in designing and implementing 
value-added clinical systems learning 
roles.67 Implementing these new roles 
or modifying current experiential 
learning roles requires significant time, 
relationship building, and continuous 
improvement for success.7,27 Scalable 
opportunities for students to contribute 
to team-based care models require 
functional teams in which students can be 
embedded and mentored. Unfortunately, 
evidence suggests that functional clinical 
environments are not the norm, thereby 
limiting potential opportunities for 
students.4,68,69 In addition, students may 
not fully engage with such curricular 
innovations if licensing examinations and 
the residency selection process do not yet 
encourage and prioritize these learning 
domains.25,70 Lastly, medical schools often 
do not closely collaborate with health 
systems, let alone systems that provide 
high-quality and low-cost operations. 
All of these factors potentially limit the 
diffusion of value-added clinical systems 
learning roles into educational programs.

Conclusions

As medical education and health systems 
undergo significant transformation, 
medical schools must learn to successfully 
incorporate health systems science 
curricula, including experiential roles 
that fully immerse students into the 
evolving communities of practice in 
which they will be working. We believe 
our conceptual model for value-added 
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clinical systems learning roles would 
enable student contributions to patient 
and health system needs while advancing 
health systems science education.

Acknowledgments: The authors would like to 
dedicate this article to Dr. Karen Mann and 
her extraordinary contributions to the field of 
medical education.

Funding/Support: The systems navigation 
curriculum at the Penn State College of Medicine 
was developed with financial support from the 
American Medical Association (AMA) as part of 
the Accelerating Change in Medical Education 
(ACE) Initiative.

Other disclosures: To the authors’ knowledge, no 
conflict of interest, financial or other, exists for 
any of the authors. J.D. Gonzalo is the coeditor of 
a textbook on health systems science; the figures 
used in this paper were modified from figures used 
in Chapter 1 of this textbook. The figures were 
published in Skochelak SE, Hawkins RE; AMA 
Education Consortium. Health Systems Science. 
St. Louis, MO: Elsevier; 2017. The views expressed 
in this paper reflect the views of the authors and 
do not necessarily represent the views of the AMA 
or other participants in the ACE Initiative.

Ethical approval: Reported as not applicable.

J.D. Gonzalo is assistant professor of medicine and 
public health sciences and associate dean for health 
systems education, Penn State College of Medicine, 
Hershey, Pennsylvania; ORCID: http://orcid.org/0000-
0003-1253-2963.

B.M. Thompson is professor of medicine and 
associate dean for learner assessment and program 
evaluation, Penn State College of Medicine, Hershey, 
Pennsylvania.

P. Haidet is professor of medicine, humanities, 
and public health sciences and director of medical 
education research, Penn State College of Medicine, 
Hershey, Pennsylvania.

K. Mann was professor emeritus, Division of 
Medical Education, Faculty of Medicine, Dalhousie 
University, Halifax, Nova Scotia, Canada.

D.R. Wolpaw is professor of medicine and 
humanities, senior consultant for education 
innovation, Regional Medical Campus, and director, 
Doctors Kienle Center for Humanistic Medicine, Penn 
State College of Medicine, Hershey, Pennsylvania.

References
 1 Porter ME. What is value in health care? N 

Engl J Med. 2010;363:2477–2481.
 2 Berwick DM, Nolan TW, Whittington J. The 

triple aim: Care, health, and cost. Health Aff 
(Millwood). 2008;27:759–769.

 3 Bodenheimer T, Sinsky C. From triple 
to quadruple aim: Care of the patient 
requires care of the provider. Ann Fam Med. 
2014;12:573–576.

 4 Weiss KB, Bagian JP, Nasca TJ. The clinical 
learning environment: The foundation 
of graduate medical education. JAMA. 
2013;309:1687–1688.

 5 Smith MD; Institute of Medicine (U.S.) 
Committee on the Learning Health Care 
System in America. Best Care at Lower Cost: 

The Path to Continuously Learning Health 
Care in America. Washington, DC: National 
Academies Press; 2012.

 6 Gonzalo JD, Dekhtyar M, Starr SR, et al. 
Health systems science curricula in 
undergraduate medical education: Identifying 
and defining a potential curricular framework. 
Acad Med. 2017;92:123–131.

 7 Lucey CR. Medical education: Part of the 
problem and part of the solution. JAMA 
Intern Med. 2013;173:1639–1643.

 8 Gonzalo JD, Graaf D, Johannes B, Blatt B, 
Wolpaw DR. Adding value to the health care 
system: Identifying value-added systems 
roles for medical students. Am J Med Qual. 
2017;32:261–270.

 9 Gonzalo JD, Dekhtyar MD, Hawkins RE, 
Wolpaw DR. How can medical students 
add value? Identifying roles, barriers, 
and strategies to advance the value of 
undergraduate medical education to patient 
care and the health system. Acad Med. 
2017;92:1294–1301.

 10 Cooke M, Irby DM, O’Brien BC; Carnegie 
Foundation for the Advancement of 
Teaching. Educating Physicians: A Call for 
Reform of Medical School and Residency. 
San Francisco, CA: Jossey-Bass; 2010.

 11 Mann KV. Theoretical perspectives in medical 
education: Past experience and future 
possibilities. Med Educ. 2011;45:60–68.

 12 Wenger E. Communities of Practice: 
Learning, Meaning, and Identity. Cambridge, 
UK: Cambridge University Press; 1998.

 13 Lave J, Wenger E. Situated Learning: Legitimate 
Peripheral Participation. Cambridge, UK: 
Cambridge University Press; 1991.

 14 Wenger E, McDermott RA, Snyder W. 
Cultivating Communities of Practice: A 
Guide to Managing Knowledge. Boston, MA: 
Harvard Business School Press; 2002.

 15 Botha A, Kourie D, Snyman R, eds. Coping 
With Continuous Change in the Business 
Environment: Knowledge Management 
and Knowledge Management Technology. 
Sawston, UK: Chandos Publishing; 2008: 
119–133.

 16 Dornan T, Tan N, Boshuizen H, et al. 
How and what do medical students learn 
in clerkships? Experience based learning 
(ExBL). Adv Health Sci Educ Theory Pract. 
2014;19:721–749.

 17 Skochelak SE, Stack SJ. Creating the medical 
schools of the future. Acad Med. 2017;92:16–19.

 18 Shunk R, Dulay M, Julian K, et al. Using the 
American Board of Internal Medicine practice 
improvement modules to teach internal 
medicine residents practice improvement. 
J Grad Med Educ. 2010;2:90–95.

 19 Gonzalo JD, Haidet P, Papp KK, et al. 
Educating for the 21st-century health care 
system: An interdependent framework of 
basic, clinical, and systems sciences. Acad 
Med. 2017;92:35–39.

 20 Association of American Medical Colleges. 
Core Entrustable Professional Activities for 
Entering Residency: Curriculum Developers’ 
Guide. Washington, DC: Association of 
American Medical Colleges; 2014.

 21 Accreditation Council for Graduate Medical 
Education. Outcomes project. http://www.
acgme.org/outcome/comp/compFull.asp. 
Published 1999. Accessed March 30, 2013. 
[No longer available.]

 22 Association of American Medical Colleges. 
Medical School Graduation Questionnaire: 
2013 All Schools Summary Report. 
Washington, DC: Association of American 
Medical Colleges; 2013.

 23 Patel MS, Lypson ML, Davis MM. Medical 
student perceptions of education in health 
care systems. Acad Med. 2009;84:1301–1306.

 24 Kolb DA. Experiential Learning: Experience 
as the Source of Learning and Development. 
Englewood Cliffs, NJ: Prentice-Hall; 1984.

 25 Gonzalo JD, Haidet P, Blatt B, Wolpaw 
DR. Exploring challenges in implementing 
a health systems science curriculum: A 
qualitative analysis of student perceptions. 
Med Educ. 2016;50:523–531.

 26 American Medical Association. Accelerating 
Change in Medical Education Initiative. 
http://www.ama-assn.org/sub/accelerating-
change/index.shtml. Accessed February 4, 
2016. [No longer available.]

 27 Gonzalo JD, Lucey C, Wolpaw T, Chang 
A. Value-added clinical systems learning 
roles for medical students that transform 
education and health: A guide for building 
partnerships between medical schools and 
health systems. Acad Med. 2017;92:602–607.

 28 Gonzalo JD, Haidet P, Wolpaw DR. Authentic 
clinical experiences and depth in systems: 
Toward a 21st century curriculum. Med 
Educ. 2014;48:104–105.

 29 Ludmerer KM. Time to Heal: American 
Medical Education From the Turn of the 
Century to the Era of Managed Care. Oxford, 
UK: Oxford University Press; 1999.

 30 Curry RH. Meaningful roles for medical 
students in the provision of longitudinal 
patient care. JAMA. 2014;312:2335–2336.

 31 Friedman E, Sainte M, Fallar R. Taking 
note of the perceived value and impact 
of medical student chart documentation 
on education and patient care. Acad Med. 
2010;85:1440–1444.

 32 Kuhn T, Basch P, Barr M, Yackel T; Medical 
Informatics Committee of the American 
College of Physicians. Clinical documentation 
in the 21st century: Executive summary of 
a policy position paper from the American 
College of Physicians. Ann Intern Med. 
2015;162:301–303.

 33 Kirch D. Allowing medical student 
documentation in the electronic health 
record compliance advisory. https://
www.aamc.org/download/316610/data/
advisory3achallengefortheelectronic 
healthrecordsofacademicinsti.pdf. Published 
2014. Accessed March 24, 2017.

 34 Hammoud MM, Dalymple JL, Christner 
JG, et al. Medical student documentation 
in electronic health records: A collaborative 
statement from the Alliance for Clinical 
Education. Teach Learn Med. 2012;24:257–266.

 35 Hersh WR, Gorman PN, Biagioli FE, 
Mohan V, Gold JA, Mejicano GC. Beyond 
information retrieval and electronic health 
record use: Competencies in clinical 
informatics for medical education. Adv Med 
Educ Pract. 2014;5:205–212.

 36 Dornan T, Boshuizen H, King N, Scherpbier 
A. Experience-based learning: A model 
linking the processes and outcomes of 
medical students’ workplace learning. Med 
Educ. 2007;41:84–91.

http://orcid.org/0000-0003-1253-2963
http://orcid.org/0000-0003-1253-2963
http://www.acgme.org/outcome/comp/compFull.asp
http://www.acgme.org/outcome/comp/compFull.asp
http://www.ama-assn.org/sub/accelerating-change/index.shtml
http://www.ama-assn.org/sub/accelerating-change/index.shtml
https://www.aamc.org/download/316610/data/advisory3achallengefortheelectronichealthrecordsofacademicinsti.pdf
https://www.aamc.org/download/316610/data/advisory3achallengefortheelectronichealthrecordsofacademicinsti.pdf
https://www.aamc.org/download/316610/data/advisory3achallengefortheelectronichealthrecordsofacademicinsti.pdf
https://www.aamc.org/download/316610/data/advisory3achallengefortheelectronichealthrecordsofacademicinsti.pdf


Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited.

Article

Academic Medicine, Vol. 92, No. 12 / December 20171694

 37 Jones RF, Korn D. On the cost of educating 
a medical student. Acad Med. 1997;72:200–
210.

 38 Shea S, Nickerson KG, Tenenbaum J, et al. 
Compensation to a department of medicine 
and its faculty members for the teaching of 
medical students and house staff. N Engl J 
Med. 1996;334:162–167.

 39 Baldor RA, Brooks WB, Warfield ME, O’Shea 
K. A survey of primary care physicians’ 
perceptions and needs regarding the 
precepting of medical students in their 
offices. Med Educ. 2001;35:789–795.

 40 Chandra A, Khullar D, Wilensky GR. The 
economics of graduate medical education. N 
Engl J Med. 2014;370:2357–2360.

 41 Wynn BO, Smalley R, Cordasco KM; RAND 
Corporation; Medicare Payment Advisory 
Commission (U.S.). Does It Cost More 
to Train Residents or to Replace Them? A 
Look at the Costs and Benefits of Operating 
Graduate Medical Education Programs. Santa 
Monica, CA: RAND Corporation; 2013.

 42 Ogrinc GS, Headrick LA, Boex JR. 
Understanding the value added to clinical 
care by educational activities. Value of 
Education Research Group. Acad Med. 
1999;74:1080–1086.

 43 Veloski J. The value added to clinical care by 
medical education. Health Policy Newsletter. 
1998;11(2):article 5. http://jdc.jefferson.edu/
hpn/vol11/iss2/5. Accessed March 24, 2017.

 44 Hirsh DA, Ogur B, Thibault GE, Cox M. 
“Continuity” as an organizing principle for 
clinical education reform. N Engl J Med. 
2007;356:858–866.

 45 Clayton PH, Bringle RG, Hatcher JA. 
Research on Service Learning: Conceptual 
Frameworks and Assessment: Communities, 
Institutions, and Partnerships. Sterling, VA: 
Stylus Pub.; 2013.

 46 Clayton PH, Bringle RG, Hatcher JA. 
Research on Service Learning: Conceptual 
Frameworks and Assessment: Students and 
Faculty. Sterling, VA: Stylus Pub.; 2013.

 47 Hunt JB, Bonham C, Jones L. Understanding 
the goals of service learning and community-
based medical education: A systematic 
review. Acad Med. 2011;86:246–251.

 48 Davidson RA, Waddell R. A historical 
overview of interdisciplinary family health: 
A community-based interprofessional health 

professions course. Acad Med. 2005;80:334–
338.

 49 Buckner AV, Ndjakani YD, Banks B, 
Blumenthal DS. Using service–learning to 
teach community health: The Morehouse 
School of Medicine Community Health 
Course. Acad Med. 2010;85:1645–1651.

 50 Simpson SA, Long JA. Medical student-run 
health clinics: Important contributors to 
patient care and medical education. J Gen 
Intern Med. 2007;22:352–356.

 51 Chen HC, Sheu L, O’Sullivan P, Ten Cate 
O, Teherani A. Legitimate workplace roles 
and activities for early learners. Med Educ. 
2014;48:136–145.

 52 Meah YS, Smith EL, Thomas DC. Student-
run health clinic: Novel arena to educate 
medical students on systems-based practice. 
Mt Sinai J Med. 2009;76:344–356.

 53 Buchanan D, Witlen R. Balancing service and 
education: Ethical management of student-
run clinics. J Health Care Poor Underserved. 
2006;17:477–485.

 54 Jonassen DH, Land SM. Theoretical 
Foundations of Learning Environments. 2nd 
ed. New York, NY: Routledge; 2012.

 55 Grumbach K, Lucey CR, Johnston SC. 
Transforming from centers of learning 
to learning health systems: The challenge 
for academic health centers. JAMA. 
2014;311:1109–1110.

 56 Lin SY, Schillinger E, Irby DM. Value-added 
medical education: Engaging future doctors 
to transform health care delivery today. J Gen 
Intern Med. 2015;30:150–151.

 57 Sklar DP. How medical education can add 
value to the health care delivery system. Acad 
Med. 2016;91:445–447.

 58 Zwarenstein M, Goldman J, Reeves S. 
Interprofessional collaboration: Effects of 
practice-based interventions on professional 
practice and healthcare outcomes. Cochrane 
Database Syst Rev. 2009(3):CD000072.

 59 Reeves S, Lewin S. Interprofessional 
collaboration in the hospital: Strategies 
and meanings. J Health Serv Res Policy. 
2004;9:218–225.

 60 Chang A, Ritchie C. Patient-centered models 
of care: Closing the gaps in physician 
readiness. J Gen Intern Med. 2015;30:870–872.

 61 Onie RD. Creating a new model to help 
health care providers write prescriptions for 

health. Health Aff (Millwood). 2012;31: 
2795–2796.

 62 Freeman HP, Rodriguez RL. History and 
principles of patient navigation. Cancer. 
2011;117(15 suppl):3539–3542.

 63 Cruess RL, Cruess SR, Boudreau JD, Snell 
L, Steinert Y. Reframing medical education 
to support professional identity formation. 
Acad Med. 2014;89:1446–1451.

 64 Pratt MG, Rockmann KW, Kaufmann JB. 
Constructing professional identity: The role 
of work and identity learning cycles in the 
customization of identity among medical 
residents. Acad Manage J. 2006;49: 
235–262.

 65 Cruess RL, Cruess SR, Steinert Y. Amending 
Miller’s pyramid to include professional 
identity formation. Acad Med. 2016;91: 
180–185.

 66 Prensky M. Digital natives, digital 
immigrants part 1. On Horizon. 2000;9:1–6.

 67 Gonzalo JD, Baxley E, Borkan J, et al. Priority 
areas and potential solutions for successful 
integration and sustainment of health 
systems science in undergraduate medical 
education. Acad Med. 2017;92:63–69.

 68 Edmondson AC. Teaming: How 
Organizations Learn, Innovate, and Compete 
in the Knowledge Economy. San Francisco, 
CA: Jossey-Bass; 2012.

 69 Chesluk BJ, Holmboe ES. How teams 
work—or don’t—in primary care: A field 
study on internal medicine practices. Health 
Aff (Millwood). 2010;29:874–879.

 70 Prober CG, Kolars JC, First LR, Melnick 
DE. A plea to reassess the role of United 
States Medical Licensing Examination Step 
1 scores in residency selection. Acad Med. 
2016;91:12–15.

References cited in Table 1 only

 71 Sheu L, Lai CJ, Coelho AD, et al. Impact 
of student-run clinics on preclinical 
sociocultural and interprofessional attitudes: 
A prospective cohort analysis. J Health Care 
Poor Underserved. 2012;23:1058–1072.

 72 Sheu L, O’Brien B, O’Sullivan PS, Kwong 
A, Lai CJ. Systems-based practice learning 
opportunities in student-run clinics: A 
qualitative analysis of student experiences. 
Acad Med. 2013;88:831–836.

http://jdc.jefferson.edu/hpn/vol11/iss2/5
http://jdc.jefferson.edu/hpn/vol11/iss2/5

