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Abstract
There are increasing calls to graduate physicians with a strong understanding of health systems science (HSS). Many schools
have incorporated didactics on health systems science content such as quality improvement, patient safety, or interprofessional
education. Creating a systems-ready physician requires more than teaching content in classroom settings. UsingMiller’s pyramid
of assessment of clinical performance, we have developed strategies tomove our learners from the cognitive-based “knows” level
to the behavior-based “does” level of understanding of the HSS competencies. Our medical students begin learning HSS in
classroom settings. Next, the students apply this knowledge during their core clerkships. This gives them an opportunity to get
feedback increasingly from high-fidelity clinical settings.

We embedded assessment strategies and tools in the clerkship year to facilitate the demonstration, observation, and assessment
of HSS competencies in the setting of our core clerkships. We also have students self-assess their competence in our graduation
competencies at the end of each year. Student self-assessment from the beginning of the clerkship year to the end showed
significant increases in the HSS competencies. Our clerkship student assessment data from our first cohort suggest that faculty
had difficulty observing and assessing some of the competencies unique to health systems science. The clerkships have devel-
oped multiple projects and assignments to allow students to demonstrate HSS competencies. Faculty and resident training to
prompt, observe, and assess these competencies is ongoing to close the assessment gap. In the area of professionalism, student
self-assessment and faculty clinical assessment correlate strongly.

Keywords Health systems science . Systems-ready physician . Leadership . Medical education . Undergraduate medical
education . Health care . Clinical clerkships

Introduction

The increasing challenges that our health care system
faces, with fragmented, inefficient, and expensive care
which fails to consistently deliver desirable patient care
outcomes, highlight the importance of a good understand-
ing of health systems sciences by all clinicians who operate
within this system.

The medical school mission has historically been com-
posed of the two pillars of basic and clinical sciences. Since
the American Medical Association’s original call for
Accelerating Change in Medical Education in 2013 [1], con-
versations about health systems science (HSS) as a new, third
curricular leg have been ongoing. Gonzalo et al. described a
sophisticated health systems science curricular framework in
undergraduate medical education, which included six core
domains (health care structures and processes; health care pol-
icy, economics, and management; clinical informatics and
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health information technology; population and public health;
value-based care; health system improvement), five cross-
cutting domains (leadership and change agency; teamwork
and interprofessional education; evidence-based medicine
and practice; professionalism and ethics; scholarship), and a
linking domain (systems thinking) [2].

Multiple challenges to implementing an effective HSS
curriculum have been described, including the current cul-
ture of medical education and clinical systems which do
not support systems education, as well as the misconcep-
tion that systems concepts are “important but not essen-
tial,” and that students lack sufficient knowledge and
skills to participate in and perform systems roles [3].
Schools have approached this new curriculum with a va-
riety of strategies, but most continue to relegate HSS con-
tent to didactics or case-based learning [4]. Integration of
such a curriculum, and its assessment, is particularly chal-
lenging in the busy clinical setting of the clerkship rota-
tions. There is a need to “transform the relationship be-
tween medical schools and health systems.” [5]. Creating
a “systems-ready physician” requires more than passive
learning. It requires opportunities to practice and apply
these skills, with the addition of value-added systems roles
for medical students [6], creating a win-win situation,
where patient care is improved and, concurrently, student
education is enhanced, with the student becoming a truly
integral part of the care team [7, 8].

Miller’s pyramid of assessment of clinical skills/compe-
tence/performance [9] describes the graduated approach of
progressing from the cognitive-based “Knows,” eventually
to the behavioral-based “Does,” with the final level added
by Cruess et al. in 2016 [10]—“Is,”where learners consistent-
ly demonstrate the attitudes, values, and behaviors expected of
them.

At our medical school, the HSS curricular design moves
learners up Miller’s pyramid, giving students frequent op-
portunities to practice and demonstrate HSS competencies
in real clinical activities during their clerkship year.

In this study, we examine the impact of embedding
tools within the clerkship year to facilitate the practice,
demonstration, observation, and assessment of systems-
ready physician competencies in the clinical setting. This
study was designed to answer the following research
questions:

1. How do faculty and residents rate students’ HSS compe-
tencies in the clerkship year?

2. What are students’ self-assessment of their HSS compe-
tency development?

3. What is the relationship between faculty ratings and stu-
dent self-assessments of HSS competencies?

4. What experiences contribute to student development and
faculty/resident assessment of HSS competencies?

Materials and Methods

Participants

Participants include all undergraduate medical students
(N = 50) enrolled in the inaugural class at Dell Medical
School. Assessment data were gathered during their sec-
ond year of medical school when they participated in the
following core clerkships: internal medicine, pediatrics,
surgery, women’s health, and neurology/psychiatry.
Students also completed a 4-week emergency medicine
and a longitudinal primary care/family medicine clerk-
ship, but due to the differences in timeframe and assess-
ment methods, data from these clerkships were not includ-
ed in our analyses.

Curriculum

DellMedical School was founded on the concept of complete-
ly re-thinking undergraduate medical education. The curricu-
lum is named the “Leading EDGE” (year 1—Essentials, year
2—Delivery, year 3—Growth, and year 4—Exploration)
[11]. The 4-year curriculum includes health systems science
concepts designed to create “systems-ready physicians” with-
in longitudinal courses throughout all years. In year 1, stu-
dents work through problem-based learning cases and simu-
lated interprofessional activities which embed health systems
science concepts. In year 2, students practice and are assessed
on the application of these HSS competencies in the setting of
the clinical clerkships. In year 3, students apply these skills
during a 9-month team project focused on benefitting the local
community, and in year 4, students apply these skills to their
career specialty within clinical electives.

We linked our HSS curriculum to the Gonzalo et al. cur-
ricular framework [2]. See Table 1 for specific examples of
how these domains are taught throughout the curriculum and
how they are assessed during the core clerkships. The core
domains of health care structures and processes, as well as
health system improvement, are assessed in all clerkships by
observing how students help patients navigate a local or na-
tional health care system problem, as well as problem-solving
in health care by offering potential solutions. One example of
how the domain of population and public health is assessed is
by observing students’ cultural competency skills when
interacting with patients. In specific clerkships, students re-
flect on health disparity issues they have noted during their
patient interactions. Additionally, students are expected to
start to implement basic concepts of value-based care in their
write-ups and treatment plans. Related to health information
technology, since the introduction of the new Centers for
Medicare andMedicaid Services (CMS) guidelines on student
documentation in February 2018, we implemented policy
changes that allow student documentation in the electronic
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medical record to apply towards billing. We concurrently re-
vised hospital policies allowing order-entry by clerkship stu-
dents. These steps contributed further important “value-
added” components to student education and patient care.

The cross-cutting domains (leadership/change agency;
teamwork and interprofessional education; evidence-based
medicine/practice; professionalism and ethics) are assessed in
all clerkships. For instance, students write value-based care
and patient safety write-ups and are encouraged to embed value
and safety considerations in their verbal presentations, thereby
helping reinforce these important aspects of care and leading by
influencing team culture. Additional cross-cutting domains,
such as teamwork and interprofessional care, are likewise
highlighted, including opportunities to contribute to care coor-
dination with other health care professionals, as well as active
participation inmultidisciplinary rounds.Moreover, students are
assessed on emotional intelligence and situational awareness,
which they learn about in their longitudinal leadership course.

Some HSS aspects that are difficult to observe in the
clinical setting are assessed using other methods, such as
scholarly work opportunities, in the form of honors pro-
jects offered in some clerkships. These projects help as-
sess leadership, initiative, clinical curiosity, continuous
personal improvement, and teamwork. Examples of indi-
vidual projects include developing a professional portfo-
lio, writing a reflection to discuss personal implicit bias or
cultural competency, and developing a learning plan with
goals and measurements of achievement. Examples of
team honors projects include designing innovative educa-
tional products and participating in student-led quality
improvement (QI) projects utilizing plan-do-study-act
(PDSA) cycles. For instance, one QI project gained the
attention of hospital administrative leadership who then
considered its widespread implementation. Although clin-
ical faculty may have more difficulty in observing leader-
ship behaviors in the day-to-day clinical setting, students
can demonstrate this using other methods, such as the
projects described.

The linking domain of systems thinking is assessed
by observing students’ knowledge of health care system
resources and the use of these resources. Examples in-
clude teaching and assessing students on effective pa-
tient “handoffs,” as well as assessing students’ aware-
ness of health care systems resources, and the applica-
tion of this knowledge to their patients’ care.

Faculty development tools to support both the teach-
ing and assessment of HSS competencies were created
by the medical education leadership team, shared, and
discussed with the clerkship directors, who subsequently
tailored these tools to the individual needs of their de-
partments. Faculty and resident development occurred in
several settings, including faculty meetings and resident
house-staff meetings, as well as educational workshops

for both residents and faculty. Specific education oc-
curred around the use of the student assessment tools
and forms.

Assessments

Assessment helps drive learning. To help students move from
“knows” or “knows how” to “does,” and finally to “is,” as-
sessment is integrated early into their practice as systems-
ready physicians and continues at multiple steps along their
learning journey. Importantly, grading in all courses and
clerkships at Dell Medical School is based on a criterion-
based model, rather than normative model, further highlight-
ing the expectation of a team-based and collaborative work
environment and a focus on competency development.

Students are assessed by clinical faculty/residents in each
of their clerkships and self-assess their competencies prior to
and after their clerkship year. Both assessment forms address
the HSS competencies and are linked to Dell Medical
School’s seven core competency domains: (1) leadership
and innovation, (2) patient care, (3) medical knowledge, (4)
interprofessional communication, (5) practice-based learning
and improvement, (6) systems-based practice, and (7)
professionalism.

The clinical performance assessment form which faculty
and residents complete was created by a working group of
clerkship directors and an assessment expert. The group
reviewed multiple assessment forms from other medical
schools and guidelines from published literature on
workplace-based assessments to inform the creation of the
form. The final version was approved by the curriculum com-
mittee. The form consists of 17 items. Sub-competencies
assessed on this form highlight skills and behaviors necessary
to become a “systems-ready physician,” including items such
as innovation in health care, interprofessional care, emotional
intelligence, and value-based care, as well as patient safety
considerations. Each item is scored on a 4-point Likert scale
(exceeds expectations, meets expectations, marginal, and does
not meet expectations) with an option to select “NA - not
enough information to evaluate”, and written criteria anchors
at each level. See Figure 1 for sample items. To examine the
reliability of the form, a generalizability study was conducted
for each of the 5 core clerkships. Due to the large amount of
missing data, only assessment forms that contained ratings for
over 60% of items on the form were included in the analyses.
Results revealed reliability coefficients ranging from .32 to
.75. These results guide further faculty development efforts
to better train faculty how to use the form.

The student self-assessment form consists of 18 items. For
each self-assessment item, students rate themselves on a scale
from 1 (have not begun work on this competency) to 10
(attained-exhibit initiative and adaptability in applying knowl-
edge without assistance). See Figure 2 for sample items. An
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Table 1 The systems-ready physician: implementation in clerkship year

Domain Teaching
Examples of where this is taught or reinforced in
clerkship-based MS2 year

Assessment
Where/how this is assessed in clerkship-based MS2 year

Clinical performance
assessment form

Required assignments Optional assignments/
projects

Core domains

Health care
structures and
processes

Health care structures and processes are taught during
all clerkship intersessions in a large group using the
AMA Health Systems Science textbook as a
reference. These concepts are incorporated in daily
rounds and patient write-ups in all clerkships.

For example: all clerkships address transitions of
care, care coordination and collaboration in the
context of clinical care

Teams discuss concepts around microsystems and
processes occurring in outpatient and inpatient
settings and an awareness of fragmentation
encountered by patients in healthcare

Encourage students to identify health systems
problems, and offer solutions that are insightful
and innovative

Pediatrics embed discussions of Social Security,
Supplemental Security Income, disability benefits
for children in the context of clinical care

Identify importance of teamwork within clinical
teams and communities

L: Problem
Solving/Innovation
in Health Care
(whether students are
able to offer solutions
to health systems
problems that are in-
sightful and/or inno-
vative)

Peds—Students identify
health system
problem for one
patient, then provide
innovative solution
that can be applied to
similar patients

Health care
policy,

economics,
and

management

Is taught in the longitudinal leadership course and
reinforced in the clerkships

SBP: Health Care
System Context
(whether students are
able to demonstrate
knowledge of the
health care system
locally and nationally
and to help the patient
and team work
through a system
problem)

Peds—Students choose
to identify a patient
impacted by health
care policy and
describe the
downstream effects
on health care
systems

Clinical
informatics
and health
information
technology

During their clinical skills course (DOCS), students
are taught core principles about patient security
and rights protection in regard to data; students
taught to develop awareness of real time data
viewing and decision support

Students, through practice, are made aware of current
functionality and challenges in current health
information exchange

SBP: Health Care
System Context

Clinical teams provide
feedback on student
documentation in two
areas:

Students documentation
in the EMR counts
towards billing on
most clerkships.
Students have single
order entry privileges
in the EMR.

Population and
public health

All clerkships in varying degrees provide didactics in:
Health care disparities, vulnerable patient

populations, provider factors, and social
determinants of health

Skills needed to work with patients from diverse
backgrounds

ICS: Cultural
Competency Skills

Peds—Students choose
a patient population
to discuss how they
interact with the
health care system,
identify available
public resources, and
propose how
providers can
promote their health

Value-based care Value-based concepts are taught during all clerkship
intersessions in a large group setting using on line
modules as a reference.

SBP: Health care
system context;
Patient Safety;

Psych/Neuro—Lead
team on VBC
(value-based care)

Peds—Quality
improvement project
addresses patient
safety;
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Table 1 (continued)

Domain Teaching
Examples of where this is taught or reinforced in

clerkship-based MS2 year

Assessment
Where/how this is assessed in clerkship-based MS2 year

Clinical performance
assessment form

Required assignments Optional assignments/
projects

Internal Medicine and Pediatrics clerkship students
taught SOAP-VS
(Subjective-Objective-Assessment-Plan-Value-Safe-
ty) verbal presentation format to address potential
value and safety discussions include topics around
quality of care, cost, patient safety and
patient-centered care

Value-based Care (VBC) write-ups are required in
IM, Pediatrics, Surgery and WH

Interprofessional
Care

L: Problem Solving/
Innovation in Health
Care

oral presentations
during rounds

Clinical teams provide
feedback on VBC
discussions in
SOAP-VS write-ups
in IM and Pediatrics

Students expected to
address value and
safety in their
treatment plans

Students are assessed in
their ability to
recognize and
identify important
safety events

Feedback is given on
written assignments

Surgery—Present case
study on VBC and
propose innovative
solutions;

WH—Patient safety
reflective write-ups

Health system
improvement

WH—Students taught to journal observations and
address areas for improvement within a process or
system.

Pediatrics—Students are engaged in a hospital
Quality Improvement project; they are taught
change management, quality improvement skills,
tools, methods, and principles

SBP: Health care
system context;
Patient Safety;
Interprofessional
Care

L: Problem Solving/
Innovation in Health
Care

WH—The clerkship
director provides
feedback on the
journal observations.

Peds—QI project—
Students offer solu-
tions and ideas for
next PDSA (Plan,
Do, Study, Act) cycle

Cross-cutting domains

Leadership and
change agency

Leadership concepts are taught in the four year
Leadership curriculum (leading self and leading
within systems)

Students taught and encouraged to suggest and
implement changes in the health care systems

L: Initiative; Problem
Solving/ Innovation
in Health Care

Feedback is given on
required project
work:

WH—Journaling of ob-
servations and rec-
ommendations for
practice change, par-
ticipate in depart-
mental patient safety
conference; Surgery
– portfolio of work
and leadership essay;

Peds—Quality
improvement project

Students are assessed
using the Clinical
Performance
Assessment form
items under
Systems-Based
Practice and Patient
Safety.

Teamwork and
interprofes-

sional
education

In the 4-year Interprofessional Education course,
students are taught knowledge and awareness of
interprofessional providers’ roles and skills,
communication required to function in teams in an
integrated system, skills to function effectively in a
team and apply reflective practice in the context of
quality improvement and patient safety. These
skills are applied in all of the clerkships.

SBP: Interprofessional
Care
(the expectation that
students not only
work appropriately
with existing health
care teams, but also
propose innovative
solutions involving
other health care
professionals)

IM—Care coordination
with nursing and
primary care
providers;

WH—Students
coordinate
multidisciplinary
efforts to meet patient
needs;

All clerkships—
multidisciplinary
rounds

Students receive
feedback on
clerkship specific
projects:

Peds—Apply reflective
practice in context of
QI project that
addresses patient
safety

Evidence-based
medicine and

practice

In several clerkships, students practice using the
PICO (patient population, intervention,
comparison, outcomes) framework when
answering a clinical question using evidence-based
medicine (EBM). Students are encouraged apply
the evidence to their patients’ care but to also ar-
ticulate the limitations of the evidence.

MK: Evidence-Based
Medicine

Students receive
feedback on written
assignments: IM and
Pediatrics:
Evidence-based med-
icine write-up (PICO)

Psych/Neuro—Lead
team on EBM oral
presentations during
rounds and are given
feedback
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open-ended question asking students to describe the most sig-
nificant experience that contributed to their development
of the competency followed each item. Purposefully pro-
viding students with this assessment data and encouraging
self-reflection on progress further highlights how pivotal
these skills are for effective patient-care and clinical
practice.

Results

Faculty/Resident Assessment of Students

To answer the first research question, how do faculty and
residents rate students’ HSS competencies in the clerkship
year, we examined clinical performance assessment rat-
ings. Assessment forms were released at the end of each

2-week period of an 8-week rotation to faculty and/or
residents who worked with a student during those two
weeks. The number of faculty raters varied across clerk-
ships depending on the teams or services to which stu-
dents were assigned. During the academic year, 2328 clin-
ical performance rating forms were completed by faculty
and/or residents.

A rating of “does not meet expectations” occurred on less
than 1% of the completed forms. These occurred on contrib-
uting forms completed at the end of each 2-week period.
Formative feedback was provided to the students, and there
were no “does not meet expectations” in HSS competencies
on final grade forms. In the few instances that this was docu-
mented, there was no consistency in the behavior over time or
clerkships, so no remediation was required. More commonly,
residents and faculty marked the HSS item as “unable to as-
sess” suggesting they did not prompt or observe these

Table 1 (continued)

Domain Teaching
Examples of where this is taught or reinforced in

clerkship-based MS2 year

Assessment
Where/how this is assessed in clerkship-based MS2 year

Clinical performance
assessment form

Required assignments Optional assignments/
projects

All clerkships assess
application of EBM
when suggesting
treatment plans and
justifying next steps

Professionalism
and ethics

Professionalism concepts are taught and practiced in
the first year within the clinical skills course, the
interprofessional education course and the problem
based learning sessions. These behaviors and skills
are practiced in all clerkships.

ICS.: Interpersonal
Skills; Cultural
Competency Skills

PBL: Emotional
Intelligence/
Situational
Awareness;
Continuous Personal
Improvement

P: Integrity and Work
Ethic

During rounds, faculty
and residents observe
student behavior in
terms of interactions
with patients as well
as other healthcare
providers and team.

Scholarship Pediatrics—Students coached how to present schol-
arly project regarding patient safety to hospital
leadership; students apply knowledge and skills
needed for quality improvement as well as pre-
senting change management as leaders

L: Initiative; Problem
Solving/ Innovation
in Health Care

PBL: Clinical Curiosity;
Continuous Personal
Improvement.

Peds, Surgery—
Students receive
feedback on optional
quality improvement
work

Linking domain

Systems thinking Concepts are taught and practiced in the first year
within the clinical skills course and the
interprofessional education course. These
behaviors and skills are practiced in all clerkships.

L: Problem Solving/
Innovation in Health
care

SBP: Health Care
System Context

Peds, Surgery, WH—
optional project work
on health care sys-
tems and social de-
terminants of health

PICO patient population, intervention, control, outcomes; VBC value-based care; EMR electronic medical record; Peds pediatrics;WHwomen’s health;
Psych/Neuro psychiatry and neurology; IM Internal Medicine

Competencies on Clinical Performance Assessment Form: P professionalism;MKmedical knowledge; PBL practice-based learning; L leadership; SBP
systems-based practice; ICS interpersonal and communication skills; QI Quality Improvement
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SYSTEMS-BASED PRACTICE
Interprofessional Care
Does not understand the 
roles of other health care 
professionals in pa�ent care.

Understands the roles of 
other health care 
professionals but does not
interact appropriately.

Works appropriately with the 
exis�ng health care team to provide 
coordina�on of care. 

Proposes innova�ve solu�ons 
involving other health care 
professionals.

Not enough 
informa�on 
to evaluate.

Health Care System Context 
Unaware of how the local 
health care system impacts 
medical care.

Aware but unable to u�lize 
health care system resources 
appropriately. 

Demonstrates knowledge of the 
health care system both locally and 
na�onally.

Helps the pa�ent or team to work 
through a local or na�onal health care 
system problem.  

Not enough 
informa�on 
to evaluate.

Patient Safety
Fails to no�ce issues of 
pa�ent safety.

Contributes to discussions 
about pa�ent safety.   

Raises ques�ons of possible pa�ent 
safety issues a�er the fact.

Speaks up appropriately when pa�ent 
safety is seen to be at risk.

Not enough 
informa�on 
to evaluate.

INTERPERSONAL AND COMMUNICATION SKILLS
Interpersonal Skills

O�en misses pa�ents’ 
concerns. Does not recognize 
emo�onal cues. Frequently 
uses medical jargon.

Some�mes misses pa�ents’ 
concerns and emo�onal 
cues. O�en uses medical 
jargon.

Consistently iden�fies and 
responds to pa�ents’ concerns, 
perspec�ves and feelings. Uses 
language effec�vely without jargon.

Iden�fies and responds to nonverbal 
cues and hidden pa�ent concerns.
Tailors language to the pa�ent.

Not enough 
informa�on 
to evaluate.

Cultural Competency Skills
Insensi�ve to cultural/social 
factors to the extent that it 
affects pa�ent centered 
care.

Aware of cultural/social 
factors but cannot integrate 
appropriately into pa�ent 
centered care.

Demonstrates sensi�vity to 
cultural/social factors. Integrates 
this into pa�ent centered care. 

Seeks to deepen personal
understanding of pa�ents’
culture/social factors and shares with 
other team members.

Not enough 
informa�on 
to evaluate.

Problem Solving/Innovation in Health Care
Iden�fies health system 
problems but fails to seek 
solu�ons.

Able to iden�fy health 
system problems. Proposes 
solu�ons that are not 
feasible.

Able to iden�fy health system 
problems and offers solu�ons that 
are clear and logical.

Offers solu�ons to health system 
problems that are insigh�ul and/or 
innova�ve. 

Not enough 
informa�on 
to evaluate.

MEDICAL KNOWLEDGE
Evidence-Based Medicine
Does not apply the principles 
of evidence-based medicine 
to pa�ent care. 

With promp�ng, is able to 
demonstrate a basic 
awareness of evidence-
based medicine related to 
pa�ent care.

Demonstrates the ability to apply 
evidence-based medicine in pa�ent 
care, including gathering and 
evalua�ng informa�on sources and 
evidence. 

Applies evidence to their pa�ents and 
ar�culates limita�ons of the 
evidence.

Not enough 
informa�on 
to evaluate.

PRACTICE-BASED LEARNING
Clinical Curiosity
Does not ask “why” 
ques�ons or demonstrate a 
desire for a deeper 
understanding.

When prompted, will read 
about a topic, but not 
independently.

Demonstrates inquisi�veness by 
independently reading. Shares 
informa�on learned with others.

Contributes to an environment of 
inquiry by asking “why” and “what if” 
ques�ons.

Not enough 
informa�on 
to evaluate.

Emotional Intelligence/Situational Awareness
Unable to alter one’s 
behavior to be appropriate 
to the situa�on.

Unaware of the emo�onal 
and situa�onal variables that 
influence the work of a team 
and/or pa�ent.

Demonstrates situa�onal and self-
awareness and uses it to guide 
individual thinking and behavior.

Uses situa�onal and self-awareness to 
influence team/colleague thinking 
and behavior.

Not enough 
informa�on 
to evaluate.

Continuous Personal Improvement
Responds defensively to 
feedback.

Accepts feedback but does 
not change.

Synthesizes feedback from others 
and uses it to improve.

States a personal plan for growth and
personal improvement.

Not enough 
informa�on 
to evaluate.

LEADERSHIP
Initiative
Rarely ini�ates direc�on for 
the group. Overly concerned 
with task comple�on at the 
expense of collabora�on.

Takes on leadership role 
when asked but assumes so 
without regards to the needs 
of the team.

Demonstrates personal ini�a�ve
during teamwork.

Helps the team to organize its work 
around a clearly shared goal. Actively 
encourages collabora�on.

Not enough 
informa�on 
to evaluate.

Clerkship Student Assessment Form

Please evaluate the performance of the student using the descriptors below for each competency:
Performance does not 

meet expectations Marginal performance
Performance meets 

expectations
Performance exceeds 

expectations

Not enough 
information 
to evaluate

PROFESSIONALISM
Integrity and Work Ethic
Repeatedly tardy or absent 
without no�fica�on. Is work-
avoidant. Repeatedly misses 
deadlines.

Requires a reminder 
regarding �melines and 
deadlines, but demonstrates 
improvement over �me.

Punctual and completes 
assignments and clinical du�es on 
�me. Takes responsibility for 
personal ac�ons.

Demonstrates an enthusias�c and 
proac�ve approach to work. Goes out 
of their way to support pa�ents and 
colleagues. Consistently strives for 
excellence.

Not enough 
informa�on 
to evaluate.

Fig. 1 Clerkship student assessment form
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behaviors. In fact, we discovered that certain competencies are
more difficult to observe than others in the clinical setting. NA
was selected on over 30% of the rating forms submitted by
faculty/residents for the items related to patient safety, prob-
lem-solving/innovation in healthcare, and health care system
context—competencies integral to a “systems-ready physi-
cian.” Ongoing faculty and resident training is underway to
improve these assessments.

Once NA responses were removed, averages were calcu-
lated for each item and competency domain. Faculty/residents
rated students highest in professionalism and lowest in
systems-based practice, particularly interprofessional care
and health system context. See Table 2.

Student Self-Assessment

To answer the second research question, student self-
assessment form competency domain averages were calculat-
ed at the beginning and end of the year. Paired t test analyses
revealed significant increases in students’ self-ratings from the
beginning of the year to the end of the year in all domains.
Students rated themselves highest in professionalism at both
time points and lowest in systems-based practice at the begin-
ning of the year and leadership and innovation at the end of the
year (see Table 2).

To examine the third research question, to what extent are
faculty/resident and student self-assessments related, we con-
ducted correlation analyses. There is a statistically significant
correlation between students’ self-rating and faculty ratings in
the professionalism domain (r = .307, p < .01), but not in any
of the other competency domains. This aligns as both faculty
and students rated professionalism competency highest.

Curricular Experiences

To answer the fourth research question in determining which
experiences contributed most to student competency develop-
ment, we examined responses to open-ended items on the
student self-assessment form. Students consistently men-
tioned QI projects; value-based care write-ups; patient popu-
lation, intervention, control, outcome (PICO) assignments;
evidence-based medicine (EBM) write-ups; and discussions
of value-based care during rounds and patient presentations
as experiences in the clerkships that contributed to their de-
velopment of leadership and systems-based practice compe-
tencies. One student commented, “I was able to use a lot of QI
concepts I learned in the progression of my pediatrics QI pro-
ject.” Another stated, “we were asked to integrate value dis-
cussions in our daily presentations, andmany faculty/residents
commented that these concepts were introduced to them very
late in their training; although it may not be fully appropriate
to discuss value in all patient cases, having that as part of our

thought process in presenting plan of care was invaluable.”
These experiences prompted students to think like a “systems-
ready physician” evident by another student’s comment,
“Discussing costs of patient care and how patient social fac-
tors impact health during the clerkships helped me see that
there is so much more to health care than just medicine.”

Discussions during clerkship grading committee meet-
ings revealed that additional data beyond faculty assess-
ment forms are needed to inform students’ summative clin-
ical assessment form and final grade. Since not all compe-
tencies may be observable on a daily basis by faculty and
residents as seen by the large amount of NAs on the faculty
forms, the projects completed by students provide addi-
tional data to the grading committee about a student’s
knowledge and skills. For example, in the Department of
Pediatrics, several competencies are highlighted by graded
narrative reflections as well as participation in hospital
quality improvement projects. These projects are graded
using scoring rubrics to ensure quality and standards are
met. The same assignments and activities mentioned by the
students as opportunities to develop competencies are also
used as assessment data for faculty.

Discussion

Our results highlighted several interesting points for discus-
sion. Not surprisingly, we realized that some HSS competen-
cies are difficult to observe and assess in the clinical setting,
with a higher percentage of “NA” (“not enough to evaluate”)
on the assessment form related to problem-solving/innovation
in health care, health care system context, and patient safety
items. Clerkship directors and medical education leaders have
reviewed the assessment forms for item clarity and made
changes where needed. Areas that had a higher percentage
of “NA” are particularly highlighted during faculty and resi-
dent development sessions with discussions of what to look
for and how to prompt students to make these behaviors ob-
servable. Additional assignments have been created and em-
bedded in the clerkships as a venue for students to demon-
strate their competence in what may be otherwise difficult to
demonstrate areas. The success of our faculty and resident
development efforts is illustrated by the decreased frequency
of using the NA response over time.

When examining both faculty ratings and students’ self-
assessments, we feel students are progressing at the level ex-
pected by the curriculum developers. The expectation for stu-
dents is that by the end of their second year, they should be
emerging in their leadership and innovation and systems-
based practice competencies, but further along in profession-
alism, interprofessional communication, and practice-based
learning and improvement. This aligns with assessment
results.
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We believe that there are multiple factors that contribute to
students’ higher ratings in these areas. These include our a
holistic medical school admissions process, which uses
team-based interviews and multiple mini-interviews to assess
non-cognitive skills [12]. Additionally, during the first year of
medical school (Essentials), problem-based learning, as well
as the interprofessional education and clinical skills courses,
entail working together with other students on a team with

input and feedback from faculty members and peers regarding
their professionalism and communication. The frequent feed-
back prompts students to make iterative adjustments as need-
ed to improve their performance throughout their first year.

While there was a significant correlation between students’
self-rating and faculty/resident assessments in the area of pro-
fessionalism, we did not see correlations in any of the other
competency domains. This aligns with research suggesting

MEDICAL KNOWLEDGE COMPETENCY 3: BIOPSYCHOSOCIAL FACTORS Demonstrate 
and apply relevant scien�fic knowledge of biopsychosocial factors that alter 
physiology and the effect of these factors on therapeu�c interven�ons, disease 
preven�on, health promo�on, and health dispari�es.
MEDICAL KNOWLEDGE COMPETENCY 4: SCIENTIFIC LITERACY Demonstrate scien�fic 
literacy, including the ability to gather and evaluate informa�on, sources, evidence, 
and research design.
INTERPROFESSIONAL COMMUNICATION 1: PATIENTS, FAMILIES, AND OTHER HEALTH 
CARE PROFESSIONALS Communicate effec�vely and in a �mely fashion, both orally 
and in wri�ng, with pa�ents, families, and other health care professionals.
PRACTICE-BASED LEARNING AND IMPROVEMENT 1: CONTINUOUS SELF
IMPROVEMENT OF KNOWLEDGE GAPS Appraise one’s own medical knowledge and 
clinical skills, accept limita�ons, iden�fy goals, and incorporate new informa�on for 
con�nuous, lifelong learning and improvement
PRACTICE BASED LEARNING AND IMPROVEMENT 2: EMOTIONAL INTELLIGENCE 
Demonstrate emo�onal intelligence in management of self and others.
SYSTEMS-BASED PRACTICE 1: INTERPROFESSIONAL CARE Apply team-based 
interprofessional prac�ce in the delivery of safe, �mely, effec�ve, efficient, equitable, 
person-centered, popula�on-based health care.
SYSTEMS-BASED PRACTICE 2: HEALTH CARE SYSTEM CONTEXT Incorporate contextual 
awareness of the larger health care systems, medical products, and pharmaceu�cal 
industries and resources by providing op�mal health care and advocacy for pa�ents.
SYSTEMS-BASED PRACTICE 3: PATIENT SAFETY/QUALITY IMPROVEMENT Employ 
quality improvement principles and tools to improve pa�ent safety or pa�ent care.
PROFESSIONALISM 1: PRACTICE WITH INTEGRITY AND RELIABILITY Prac�ce with 
integrity, accountability, quality, and reliability.
PROFESSIONALISM 2: PRACTICE COMPASSIONATE CARE WITH A COMMITMENT TO 
DIGNITY Prac�ce ethical, compassionate, person-centered care with a commitment 
to dignity.

Student Competency Self-rating Form

Rate the degree to which you have a�ained each of the Competencies below:

N/A: I have 
not begun 

work on this 
competency 

yet.

EMERGING: I have 
common knowledge of 
theory and prac�ce but 

need guidance to perform

ADVANCING: I apply my 
knowledge in usual and 
unusual situa�ons with 

minimal guidance

ATTAINED: I exhibit 
ini�a�ve and 

adaptability in 
applying my 

knowledge without 
assistance

1 2 3 4 5 6 7 8 9 10
LEADERSHIP AND INNOVATION 1: LEADING INNOVATION THROUGH SCHOLARSHIP 
Contribute to the development, applica�on, and transla�on of new medical 
knowledge through scholarly inquiry, research, discovery, and dissemina�on
LEADERSHIP AND INNOVATION 2: LEADING INNOVATION IN HEALTH CARE SYSTEMS 
Progressively increase perspec�ve and experience with regional and global 
community and popula�on health through technology and service-learning ac�vi�es, 
working toward innova�ve solu�ons to system, community, and popula�on health 
problems.
LEADERSHIP AND INNOVATION 3: LEADING FUTURE INNOVATIVE HEALTH CARE 
TEAMS Build, inspire, and lead teams commi�ed to innova�on and improvement in 
health care.
PATIENT CARE COMPETENCY 1: INTAKE DATA GATHERING Obtain essen�al 
informa�on from pa�ent history and past medical records and perform physical 
exam.
PATIENT CARE COMPETENCY 2: DIAGNOSTIC PROCESSES Synthesize informa�on and 
u�lize cri�cal decision-making skills to iden�fy and con�nually update a differen�al 
diagnosis, recognizing clinical emergencies.
PATIENT CARE COMPETENCY 3: DEVELOPING AND DOCUMENTING A DIAGNOSTIC 
AND THERAPEUTIC PLAN Construct appropriate management strategies for pa�ents 
with common acute and chronic condi�ons, including medical, psychiatric, and 
surgical condi�ons, and those requiring short- and long-term care.
MEDICAL KNOWLEDGE COMPETENCY 1: NORMAL PHYSIOLOGY AND ANATOMY 
Demonstrate an understanding of the normal anatomy and func�on of the body.
MEDICAL KNOWLEDGE COMPETENCY 2: PATHOGENESIS AND 
ABNORMALPHYSIOLOGY AND ANATOMY Demonstrate and apply relevance scien�fic 
knowledge of the mechanisms of disease and abnormal physiology and anatomy.

Fig. 2 Student competency self-rating form
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that people may not be accurate self-assessors [13]. The annu-
al self-assessment was designed to be a prompt for reflection
and to help students focus on their development over time and
areas they can continue to work one. By continuing to use
these reflection opportunities, we hope to develop students’
habits of self-regulated learning [14].

Conclusions

Embedding HSS concepts in undergraduate medical educa-
tion and assessing these competencies in the clerkships are
leading to culture change. Student perception of growth in
these competencies is seen across the clerkship year including
the important competencies of patient safety and quality

improvement. In addition to introducing a widespread culture
change, students—who are our future physicians—learn to
embed these concepts in their daily practice from early on.
Additionally, there is a value-added component of students
contributing to patient care and team effort by participating
in roles such as QI team extenders, serving as care transition
facilitators, and undertaking health system research projects,
amongst other roles.

Ultimately, we are assessing if HSS competencies are
integrated into the students’ clinical practice long term.
We are learning that, as we try to embed these “sys-
tems-ready physician” concepts into our clinical curricu-
lum, faculty and residents are finding the assessment of
some of these competencies challenging. Partnership with
faculty and residents at the graduate medical education

Table 2 Student and faculty ratings in clerkship year

Student self-ratings
N = 50 students

Faculty/resident ratings of students
N = 2328 assessments completed

Competency domain Items
10-point scale:
1 (have not begun work on
this competency) to
10 (attained-exhibit initiative
and adaptability in applying
knowledge without assistance)

Beginning
of year
Mean

End of
year
Mean

Items
4-point scale:
1 (does not
meet expectations) to
4 (exceeds expectations)

Mean (SD) % NA—not
enough
information to
evaluate

Leadership and
innovation

-Scholarship
-Innovation in health care
-Leading future teams

4.37 5.73* Initiative 3.23 (.52) 21.6%

Problem-solving/innovation
in health care

3.18 (.43) 37.6%

Patient care -Intake data gathering
-Diagnostic processes
-Developing a plan

5.03 7.80* Patient history 3.29 (.50) 11.6%

Physical/mental status 3.18 (.46) 18.9%

DDx and diagnostic
reasoning

3.21 (.52) 15.2%

Treatment plan 3.14 (.48) 16.7%

Medical knowledge -Normal physiology and anatomy
-Pathogenesis and abnormal

physiology and anatomy
-Biopsychosocial factors
-Scientific literacy

5.83 7.38* Evidence-based medicine 3.15 (.52) 13.9%

Interprofessional
communication

-Communication with patients,
families, and health care
professionals

5.70 7.80* Interpersonal skills 3.37 (.53) 15.4%

Oral presentation skills 3.24 (.53) 11.9%

Cultural competency skills 3.31 (.49) 22.7%

Practice-based learning
and improvement

-Continuous self-improvement
of knowledge gaps

-Emotional intelligence

6.35 7.80* Clinical curiosity 3.38 (.59) 13.2%

Emotional
intelligence/situational
awareness

3.28 (.56) 13.8%

Continuous personal
improvement

3.27 (.52) 19.3%

Systems-based practice -Interprofessional care
-Health care system context
-Patient safety/quality improvement

4.03 6.57* Interprofessional care 3.15 (.41) 20.2%

Health care system context 3.15 (.41) 34.3%

Patient safety 3.30 (.53) 38.8%

Professionalism -Integrity and reliability
-Compassionate care with a

commitment to dignity

6.95 8.70* Integrity and work ethic 3.43 (.56) 10.3%

*Significant increase in student self-rating from beginning to end of year, p < .01
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level, including ongoing faculty and resident development
[15], is crucial to close this gap.
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