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1. Outline the differences between pedagogical
and design based curriculum redesign strategies.
2. Contrast the different knowledge and skills
needed by successful physicians in the 21 st
century with those needed in the 20th century.
3. Apply principles of authentic workplace learning
and communities of practice to an outcomes
based curriculum redesign project.
4. Consider how technology can facilitate this
transformation
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Workplace
learning

Milestones

Integration

IPHE

EPAs
Assessment

Medical Education is:
•
•
•
•

Too Long!
Too Expensive!
Too Old Fashioned!
Too Specialty Focused!

Conventional Curriculum
Redesign: Doing our best better

Goals and
Objectives

Methods and
Experiences

Competencies
and Evidence

Is Medical Education Living up to
its Social Contract?
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Conventional Curriculum
Redesign: Doing our best better

Goals and
Objectives

Methods and
Experiences

Competencies
and Evidence

Conventional Curriculum
Redesign: Doing our best better

Goals and
Objectives

Methods and
Experiences

Competencies
and Evidence

Deficiencies in
Physician
Performance

Advances in Pedagogy and Understanding of
Learners

The Purpose of Medical Education:
To Improve Health

Curriculum Redesign with Design
Thinking: Begin with the End

Decreasing
the burden of
suffering from
illness and
disease

Achieving the End Goal Means a
Different Health Care System

And Fundamentally Different
Physicians
New Care and
Discovery
Models

New Models of
Care Delivery

Decreasing
the burden
of suffering
from illness
and disease

Methods and
Experiences

Competencies
and Evidence

MD Role and
Identity

Decreasing the
burden of
suffering from
illness and
disease
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UCSF Catalyzes a Fundamental Shift in
the Physician’s Professional Identity

Collaboratively Expert
21st Century Physicians
Accountable for and focuses
continuously on Patient and
Populations Outcomes
Engage with other professionals in
models of collaborative practice
Use diverse data sets to drive patient
care and system improvement
Embrace redesign and re-monitoring
as part of every day’s work

Solitary, Hero
Physician

Collaboratively Expert
Systems Physician

Moving from:
20th Century Physician Competencies

Collaborate with other microsystems
Collaborate with biomedical scientists

•Skills needed to work
effectively in IP teams
to care for patients
and populations and
to engage in CPI

•Skills needed to
diagnose, treat and
support patients
•Personal dedication,
empathy, and
commitment to
excellence

Systems
Improvement
Competencies

Direct Patient
Care
Competencies

TO: 21st Century Physician
Competencies

Clinical Skills

Implementation
Sciences

Biomedical
and Behavioral
Sciences

•Foundational
knowledge to
measure, evaluate
and improve care

Strategies to Address the Need for New
Physician Skills
Existing






Too abstract
Too little
Too late
Too episodic
Too inauthentic

New








Apply principles of
workplace learning
Communities of
Practice
Developmentally
appropriate and
authentic roles
Integration of
Knowledge and
clinical application

•Foundational
knowledge to
understand and
explore disease and
therapeutics

Communities of Practice:
Ideal Workplace Learning
Time, Engagement, Trust, Collaboration

Learners

Leaders

Patients

Wenger, Etienne (1998) ‘Communities of Practice. Learning as a social system’,
Systems Thinker, http://www.co-i-l.com/coil/knowledge-garden/cop/lss.shtml.
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Take Steps
to Turn
Lurkers into
Learners

Learners

Leaders

Imbed students from day 1 in clinical microsystems in
developmentally appropriate roles.

Patients

Wenger, Etienne (1998) ‘Communities of Practice. Learning as a social system’,
Systems Thinker, http://www.co-i-l.com/coil/knowledge-garden/cop/lss.shtml.

Benefits to the Student








Education is always driven
by service to patients.
Life long learning and inquiry
are practiced from the start.
Patient centered learning
and improvement are the
purpose of interprofessional
work.
Team based work facilitates
care and learning

Med 1:
“Today was our last day in the
clinic, and it proved to be a great
culmination to our work at the
clinic. It's amazing to think how
much we have learned during our
time at the clinic, and I think this
aspect of the pilot has been
successful in enabling Lauren
and me to learn to be a part of
health care teams, as well as
increased our comfort level in
acting within a health system we've learned how patients are
seen from the start of their visit to
the end of their visit, and we've
seen all the behind the scenes
work necessary for patients to get
the care they need.”

Benefits to the system
•

•

•

Constructs dynamic
workplace learning
environment
Provides sustainable
intervention force for
important issues
Demonstrates clear
value of education to
the institution

Preliminary Results

Accelerates the
Transformation

“I really appreciated the
debriefing that the medical
assistant gave me after this
patient encounter. She
explained to me that I shouldn’t
be hesitant to speak loudly and
be confident, especially
because the patient can sense
my confidence level. She
complimented me on how
quickly I picked up their
“process” and even asked me if
I thought she was a good
teacher! This was humbling,
since I did not think that an
experienced medical assistant
would care if I thought she was
a good teacher.”

From the nursing staff
This has been an
experience unlike anything
we have ever done before.
I also think we were
fortunate to have amazing
energy from all, including
these students.
Thank you!
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Using Technology:
Digital Learning Objects and Tools








Allow students to
participate in the
workplace at peak
times and study at
slow times.
Can support distance
team learning
Facilitate education of
all members of team,
not simply those
enrolled in Med School
Creates flexible
learning strategies for
different students.

Future Goals: Learning Analytics




Provides portfolio of experiences and data
to drive personal learning
Allows for individualized coaching and
adaptive learning

Video Content
Digital Text Books
Webinars
Telemedicine
Figure 2. Estimated amount of time for solitary practice as a function of age for the
middle-aged professional violinists (triangles), the best expert violinists (squares), the
good expert violinists (empty circles), the least accomplished expert violinists (ﬁlled circles) and amateur pianists (diamonds). (From “The role of deliberate practice in the
acquisition of expert performance,” by K. A . Ericsson, R. Th. Krampe, and C.
Tesch-Römer, 1993, Psychological Review, 100(3), p. 379 and p. 384. Copyright
1993 by A merican Psychological A ssociation. A dapted with permission.)

tion to sustain active efforts to improve. These deliberate efforts to
increase one’sperformance beyond itscurrent level involve problem
solving and ﬁnding better methodsto perform the tasks. Engaging in
practice activitieswith the primary goal of improving some aspect of
Medical Education Curricula must be explicitly
designed
to part of deliberate practice.
performance
is an integral
The importance of deliberate practice in attaining expert perforbenefit patients, the delivery system and students
mance was ﬁrst demonstrated in a study of expert musicians studying at a famousmusic academy in Berlin. Three groups of the expert
musicians who differed from each other in level of attained music
performance were selected. A ll of the expert musicians were interviewed about how they spent their daily lives and were asked to
keep detailed diaries of their activities for a week. A lthough all
Align Systems & Educational
expert musiciansGoals
were found to spend a similar amount of time
when all types of music-related activities were combined, the two
Pedagogy:
best groups of expert musicians were found to spend more time in
• Integration
solitary practice. When the experts practiced by themselves, they
Longitudinal assignments
concentrated on improving speciﬁc aspects of the music perfor• Continuity
mance asdirected by their music teachers, thus meeting the criteria
• Standardization
for deliberate practice. The best groups of expert musicians spent
four hours every day, including weekends, in this type of
Interprofessional around
mentorship
• Authentic Roles
solitary practice. From retrospective estimates of practice, Ericsson
• Inquiry
et al.5 calculated the number of hoursof deliberate practice that the
• Learning not
three groups of musicians, along with two reference groups, had
Flexible Content Delivery
accumulated by a given age (see Figure 2). By the age of 20, the
Teaching
group of the best expert musicians (along with a reference group of
musicians belonging to international orchestras) had spent over
hours of practice, which is2,500 and 5,000 hours more than
Mastery Learning 10,000
the two less accomplished groups of expert musicians and 8,000
hours more than a reference group of amateur pianists of the same
age.28
Several studies and reviews have found a consistent association
between the amount and quality of solitary activities meeting the
criteria of deliberate practice and performance in chess,29 in music,28,30,31 and in different types of sports.32–34 The concept of
deliberate practice also accounts for many earlier ﬁndings in other
domains,6 as well as for the results of the rare longitudinal study of
elite athletic performers.35
Deliberate practice has even been found to be a key factor in
maintaining expert levels as performers reach older ages. A lthough
the performance of most professionals decreases, there are a few
intriguing exceptions. A sufﬁcient amount of weekly deliberate
practice hasbeen shown to allow expert pianists in their 50sand 60s
to maintain their piano performances at a comparable level to that
of young experts, although the older musicians displayed normal
age-related declines on standardized tests.28 Similarly, older masters

Figure 3. A n illustration of the qualitative difference between the course of improvement of expert performance and of everyday activities. The goal for everyday
activities is to reach as rapidly as possible a satisfactory level that is stable and “autonomous.” A fter individuals pass through the “cognitive” and “associative” phases,
they can generated their performance virtually automatically with a minimal
amount of effort (see the gray/white plateau at the bottom of the graph). In contrast,
expert performers counteract automaticity by developing increasingly complex mental representations to attain higher levels of control of their performance and will
therefore remain within the “cognitive” and “associative” phases. Some experts will,
at some point in their career, give up their commitment to seeking excellence and
thus terminate regular engagement in deliberate practice to further improve performance, which results in premature automation of their performance. (A dapted from
“The scientiﬁc study of expert levels of performance: general implications for optimal learning and creativity” by K. A . Ericsson in High Ability Studies, 9, p. 90.
Copyright 1998 by European Council for High A bility.)

in the game GO are able to maintain their performance and related
skills,36 and master athletes show the key importance of continued
intense physical training.19,37 The age-related decreases in performance appear to result primarily from reductions of regular deliberate practice, rather than asa direct consequence of aging per se.38
Complex Mechanisms That Mediate Expert Performance and
Continued Learning
The fundamental theoretical challenge is to explain how most
people and professionals reach a stable performance asymptote
within a limited time period, whereasthe expert performers are able
to keep improving their performance for years and decades. When
people and professionals are ﬁrst introduced to an activity, their
primary goal is to reach a sufﬁcient level of mastery that is acceptable to other people in the domain. A ccording to the traditional
theory of skill acquisition, 2 people need initially to concentrate on
what they are going to do in order to reduce gross mistakes, as
illustrated in the lower arm of Figure 3. With more experience, their
salient mistakes become increasingly rare, their performance appears smoother, and they no longer need to concentrate as hard to
perform at an acceptable level. A fter some limited training and
experience—frequently less than 50 hours for most recreational
activities such as skiing, tennis, and driving a car—an acceptable
standard of performance is attained without much need for effortful
attention. A sindividuals’ behaviors are adapted to the performance
demands and become increasingly automated, they lose conscious
control and are no longer able to make speciﬁc intentional adjustments.
In direct contrast, expert performance continues to improve as a
function of more experience, coupled with deliberate practice. The
key challenge for aspiring expert performers is to avoid the arrested
development associated with automaticity and to acquire cognitive
skills to support their continued learning and improvement. The
expert performer counteracts the tendencies toward automaticity by
actively acquiring and reﬁning cognitive mechanisms to support
continued learning and improvement, asshown in the upper arm of
Figure 3. The experts deliberately construct and seek out training
situations in which the desired goal exceeds their current level of
performance. They acquire mechanisms that are designed to increase their control and ability to monitor performance in repre-
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