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Teaching and Learning in 2022



Medical education is constantly changing to meet the demands of our evolving health care system. One of these 
changes is the development and implementation of competency-based medical education (CBME). CBME is 
an outcomes-based approach to the design, implementation, and evaluation of education programs and to the 
assessment of learners that focuses on observable abilities. The goal of CBME is to ensure that all learners achieve 
the desired patient-centered outcomes during their training. 

Among the competencies expected of all students is the ability to reason through a case to determine the patient’s 
problem. Among the best approaches for teaching, and possibly assessing, reasoning skills are concept maps 
or mechanism maps - simple diagrams that visually represents relationships between concepts and ideas using 
circles (also called nodes) connected with lines (also called arcs). These lines are labeled with linking words and 
phrases, which often elaborate physiological mechanisms of disease or signs and symptoms associated with these 
mechanisms, to help explain the connections between concepts. 

Concept and mechanism maps differ slightly. Concept maps, in a classical format, are very hierarchical “top down” in 
nature. They start with a broad category and then work down through the elements that make up this broad category. 
Mechanism maps tend to be more interconnected, less hierarchical and better reflect the complicated interconnected 
nature of actual medical practice. In mechanism maps, one can use the data from the patient’s history, physical 
exam, and laboratory results as elements of the map; the connections reflect the anatomical and pathophysiological 
inter-relationships. Understanding is emphasized over the pattern recognition of illness scripts.

As educators, we want all of our students to be adaptive experts who can use a new problem as a point of departure 
for exploration of the patient’s condition. These maps serve as innovative tools to expand our knowledge and 
understanding and ultimately solve a problem. They help students go from merely remembering factual information 
to understanding, applying, analyzing, evaluating, and even creating new solutions. 

Below are two examples of mechanism map lessons we use - an incomplete mechanism map and a case-based 
mechanism map, along with a description of how they are often employed.

Pre create mechanism map “scaffolding” and 
ask students to populate the nodes. Learners 
are tasked with completing the map with an 
emphasis on pathophysiologic or mechanistic 
interconnections. Create an “ideal final” map in 
advance to use as an end example. 

Using a vignette of symptoms and findings, learners 
have to extract what they think are the core signs and 
symptoms from the vignette to create this mechanism 
map.

Incomplete mechanism map
76yo woman with 10 years of steadily worsening dyspnea, who now cannot 

walk more than half a block due to breathlessness. She has smoked 10-20 

cigarettes a day for 55 years. Recently she developed a productive cough and 

wheezing. Her exam is notable for a temp of 98.7, BP 122/84, HR 98, RR 18, O2 

sat 90% on room air. Her chest has low-lying diaphragms and is hyper-resonant 

to percussion. She has decreased breath sounds and expiratory wheezes with an 

increased anteroposterior diameter. Heart sounds are distant. Fingernails are 

not clubbed or cyanotic. She has a 2+ lower extremity edema. 
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Dr. Dan Ricotta is an academic hospitalist at Beth 
Israel Deaconess Medical Center and Assistant 
Professor of Medicine at Harvard Medical School. 
_______________________________

In these days of rapidly 
expanding biomedical 
knowledge, advancing 
technology, and 
evolving healthcare 
delivery systems, 
medical trainees today 
will need to continually 
acquire new skills and 
knowledge throughout 
their careers. This need 
for ongoing learning is 
not new, but existing 

continuing medical education programming is likely 
insufficient and ineffective, particularly without a 
strong motivation for and foundational skillset in 
self-directed learning (SDL). 

A self-directed learner is defined as one who takes 
the initiative for their own learning, someone who 
identifies their learning needs and seeks to address 
them. This definition is abstruse, however, and 
often conflated with other constructs such as self-
regulated learning. The lack of a clarity in how SDL 
is defined, results in uncertainty in how to teach 
and assess this vital  skill.  It is no wonder then that 
accrediting bodies provide little guidance on how to 
best implement, and assess SDL, particularly in the 
unique context of medical training. 
 
Consequently, during its 2019 Millennium 
Conference, the Shapiro Institute for Education 
and Research at HMS and BIDMC, in partnership 
with the Association of American Medical Colleges 
(AAMC), convened a collaboration of faculty teams 
from eight selected medical schools across North 
America, to define key elements of self-directed 
learning as it pertains to medical education, and 
explore how to best teach and assess this mandate 
across the continuum of medical training and 
practice.

The colloquium founded their discussion on academic 
publications in the domain of self-directed learning. 
Participants noted, however, that most publications 
were based in early childhood and secondary 
education and that medical education includes 
unique elements in comparison to other professional 
fields from which SDL frameworks were constructed. 
Learning in the context of clinical care, for example, 
is the primary mode of training for physicians and 
therefore poses real risks to patients and the health-
system at large.

In acknowledgment of the unique setting of medical 
education, the collaboration codified a variation 
of SDL, namely self-directed learning in medical 
education (SDL-ME). Actualizing self-directed learning 
in medical education (SDL–ME) requires expansion 
of the cyclical process founded in SRL theory 1) 
identifying a learning gap; 2) closing the gap through 
the identification, assessment, and use of resources; 3) 
reflecting on the outcomes of one’s learning process; 
and 4) applying new knowledge and skills to real 
world situations. Moreover, SDL-ME requires that the 
skill be integrated into professional identity formation, 
in part by promoting curiosity, perseverance, flexibility, 
and integrity. 

Educators and institutions can encourage skill 
development in self-directed learning by considering 
how classroom or clinical environments motivate 
learners and influence curiosity. These considerations 
should appreciate the 1) personal attributes of 
learners, and buttress that motivation with 2) a safe, 
supportive, and rigorous learning environment. 
Moreover, institutions should scaffold curricula with 
3) appropriate pedagogy that focuses on analysis, 
synthesis, and application of knowledge in a high 
stakes environment to solve problems, and 4) explicit 
assessment to ensure progress to meet the challenges 
of a field that prioritizes patients and in which change 
is inordinately rapid.

The conference found that creating an environment 
supportive of SDL-ME development requires new 
strategies that prioritize learner engagement and 
foster questioning. These strategies should be based 
on discovery through questioning; emphasizing 

(Continued on page 5)
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conceptual thinking, and employing “how” 
and “why” questions to promote exploration 
and critical thinking. Incorporating SDL-ME in 
clinical settings is vital, especially as learners 
gain autonomy and supervisory scaffolding 
progressively falls away. A commitment to 
identifying and addressing simple questions in the 
context of patient care and developing over time 
the ability to generate increasingly sophisticated 
questions to address complex problems are key 
components of the developmental progression of 
SDL-ME.  

Learners should engage in SDL-ME on a 
daily basis in classroom and clinical settings, 
with additional SDL-ME activities for deeper 

exploration. As a fundamental competency for 
healthcare professionals, SDL-ME should be subject 
to high-stakes assessment at transition points once 
appropriate assessment modalities have been 
established. 

Self-directed learning is effective because it’s the 
natural way of learning. Medical educators need to 
advocate for and encourage SDL-ME learning and 
instill foundation skillsets for it to thrive.

(Continued from page 4)

SOURCE: Information taken from Millennium Conference 2019 
on ”Self-Directed Learning in Medical Education: Training for a 
Life-time of Discovery”. By Daniel N. Ricotta, Jeremy B. Richards, 
K. Meredith Atkins, Margaret M. Hayes, Katherine McOwen, 
Morgan I Soffler, Carrie D. Tibbles,  Alison J. Whelan, Richard M.  
Schwartzstein.

4

SELF-DIRECTED LEARNING
By Dr. Dan Ricotta 



Dr. Molly Hayes is an Assistant Professor in 
Medicine at HMS. She is the director of the Medical 
Intensive Care Unit at BIDMC and  Director of 
External Education in the Carl J. Shapiro Institute 
for Education and Research 

________________________

Albert Einstein once said, 
“Education is not the 
learning of facts but the 
training of the mind to 
think”. That certainly is the 
way we approach our work 
with medical trainees. In 
medicine the “facts” are 
constantly changing, so just 
teaching facts is not enough. 
In this day and age with so 
much information at our 
fingertips, education is about 

how to process and use information and less about 
imparting it. 

There is currently no better example of this than 
the COVID-19 pandemic.  Those of us who 

graduated medical school before 2019 never learned 
about COVID-19. We did learn about coronaviruses 
though, and viral pneumonias, and ARDS. As a result 
we could use that knowledge, apply it  to COVID-19, 
analyze, evaluate and create novel treatments. That 
is what we as a global medical community did. We 
built on the knowledge that we had. In practicing 
medicine that is what we do all the time so as 
medical teachers that is what we need to impart. 
We need to push students to not just remember, but 
actually  understand, apply, analyze, evaluate and 
create. 

Below is  Bloom‘s Taxonomy, a hierarchy of learning 
objectives. The lowest level on the pyramid is 
remembering and the highest is creating. We don’t 
want our learners to  just remember. Because 
medicine is constantly changing we need to push 
students up Bloom‘s Taxonomy. We need to move 
them beyond remembering  and help them to 
understand, apply, analyze, evaluate and create. In 
the words of Einstein, we need to train their minds 
…“to think.“
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DEPARTMENT NEWS

Shapiro Institute Celebrates 25 Years 

On Wednesday, June 1, the Carl J. Shapiro Institute 
for Education and Research celebrated its 25th 
anniversary of advancing medical education and 
improving the care of patients. 

Executive Director of the Shapiro Institute Dr. Richard 
Schwartzstein hosted the program and introduced 
several prominent speakers who discussed the impact 
the Shapiro Institute has had in medical education 
over the past 25 years. Featured speakers included 
BIDMC President Peter Healy, Shapiro Institute Co-
Founder Dr. Mitchell Rabkin, and the President of 
the Carl and Ruth Shapiro Family Foundation Linda 
(Shapiro) Waintrup.

The event was the perfect ode to the Shapiro Institute 
which was founded back in 1996 by former BIDMC 
president Dr. Mitchell Rabkin and former HMS Dean 
Dr. Daniel C. Tosteson. At the time of its inception, the 
Shapiro Institute was a unique entity – a physical and 
intellectual space within an academic medical center 
truly devoted to the development of professional 
medical educators and the advancement of how best 
to teach students and trainees to learn. 

“This 25th anniversary is a milestone for the 
achievements of those who have worked to support 
the success of the vision of the Shapiro Institute 
and an opportunity to look to the future of an ever-
changing landscape of medicine and the evolving 
needs of the doctors of tomorrow,” Schwartzstein 
said. “As we have over the past 25 years, all of us at 
the Shapiro Institute look forward to the challenges 
of educating the next generation of physicians, and 
the opportunities to maintain BIDMC’s leadership in 
medical education through innovative programs in 
education and research.”

 

 
 

Pictured left to right: Michael Rosenblatt, MD, Executive Director, Shapiro Institute 1997-2000; Jennifer Herman (Shapiro
Family); Richard Schwartzstein, MD, Executive Director, Shapiro Institute; Mitchell Rabkin, MD, Distinguished Institute 
Scholar, Shapiro Institute; Robert Jaffe (Shapiro Family); Linda Waintrup (Shapiro Family); Ellen Jaffe (Shapiro Family); and 
Peter Healy, President, Beth Israel Deaconess Medical Center.
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Tosteson Visiting Professor Sarah K. 
Wood Headlines Education Week

2022 Daniel C. Tosteson Visiting Professor Sarah 
K. Wood, MD hosted educational sessions during 
Education Week, which was held this year on June 6-8. 
Dr. Wood, who is Senior Associate Dean for Medical 
Education at Charles E. Schmidt College of Medicine at 
Florida Atlantic University, directed the June 7 BIDMC 
Academy of Medical Educators Building Bridges session 
with a discussion on “Physician Workforce Shortages: 
The Impact of the Great Retirement”. Dr. Wood discussed 
solutions to physician retirement far outpacing new 
doctors entering the workforce including hastening 
medical school. Dr. Wood also led a discussion on how 
to expand the use of non-physician providers and team 
approach medicine.   

Later in the week, Dr. Wood presented Medical Grand 
Rounds titled “Embracing Change: A Developmental 
Approach to Medical Education.” Throughout the talk, 
Dr. Wood discussed challenges in healthcare and how 
medical education is evolving and responding. She 
concluded the session with these take home points:

•  Acknowledge challenges in healthcare that require 
prioritization of new skills
•  Use a developmental approach for Competency & 
Character
•  Create psychological safety - high accountability & 
high trust- for your learners 
• Ask students to set a goal in each developmental 
domain 

DEPARTMENT NEWS

 
 
2022 Outstanding Residents Teaching 
in Principal Clinical Experience
Congratulations to the 2022 Outstanding Residents 
Teaching in Principal Clinical Experience. This year‘s 
recipients are: 
Medicine: Dr. Sophie Brigstock 
Neurology: Dr. Sydni Cole & Dr. Brandon Merical 
Pediatrics: Dr. Sarah Dudley 
Psychology: Dr. Johnathan Sataloff 
Radiology.: Dr. Christina Konstantopoulos 
Surgery: Dr. Eve Roth

    

  

Teaching Opportunity this August

The Center for Education is looking for preceptors 
to teach suturing and IV/phlebotomy.  This is a paid 
teaching opportunity! 

Each of the HMS teaching affiliate hospitals runs 
simulation sessions for the HMS rising 2nd-year class. 
This year‘s sessions will run on four consecutive 
Wednesdays (IV/Phlebotomy) and Fridays (suturing )
beginning on August 24th from approximately 8:30am 
to 12:00 pm.

If you‘re interested in the suturing or IV placement 
sessions, please contact our site administrator, Lidia 
Graziano at:  
lgrazian@bidmc.harvard.edu 
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LATEST PUBLICATION FROM MILLENNIUM CONFERENCE

New Office for Academic Careers 
 
The Academic Careers and Faculty Development 
Office (ACFD) has been reconfigured and is now 
called the Office for Academic Careers (OAC). OAC will 
provide more emphasis on supporting our facul-
ty members along their career journey, including 
advancement and promotion within Harvard Medical 
School (HMS). We are pleased to announce that the 
following colleagues have agreed to serve as the new 
leaders of the OAC:

·  Dr. David Hackney, Faculty Career Development 
Director
·  Dr. Anthony Lembo, Clinical Research and 
Education Careers Director
· Dr. Leo Otterbein, Translational/Basic Research 
Careers Director

Center for Education New Additions 

We are excited to announce that there will be several 
new faces joining the Center for Education this 
summer:
·  Dr. Anita Vanka  (Medicine) is the new Co-
Director for the Rabkin Fellowship, joining  
Dr. Celeste Royce (Ob/Gyn)
·  Dr. Mike Donnino (Emergency Medicine) has 
been named the new Director of Foundations in 
Clinical Trials
· Dr. Cullen Jackson (Anesthesia) is the Simulation 
and Skills Center Director of Research and Innovation
· Dr. Chas Parsons  (Surgery) is the Simulation and 
Skills Center Co-Director of Surgical Education for 
Internal Programming
· Dr. Ted Gomez  (Surgery) is the Simulation 
and Skills Center Co-Director of Surgical Education 
Technology

On June 2, 2022, “Optimizing Allocation of Curricular Content Across the Undergraduate & Graduate Medical 
Education Continuum,” was published by BMC Medical Education. The paper marks the 19th publication resulting 
from work originated at the Millennium Conference Series. Click HERE for full paper.


