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Letter to the Editor

Dear Editor,

I wanted to write this letter with the purpose to inform your
readers about my experiences and lessons I learned as an
educator for more than 22 years at a premier medical school
in the United States of America. I need to also to remind them
that I used to teach for 15 years in the Medical University in
Varna, Bulgaria - my Alma Mater Studiorum. These 15 years
have given me a lot of reasons to be proud of my medical
education as well as of my work as a teacher.

I began my educational carrier in the United States in 1999
soon after I was recruited by Washington University School
of Medicine in 1996 to pursue neuroscience research. Here 1
became actively involved in teaching Gross and Microscopic
Anatomy as well as in a special course in Neuroscience to first
year medical students. In addition I lectured in Gross Anatomy
in allied health professional courses in the Program of Physical
therapy, the Program of Occupational therapy, and the Nurse
Anesthesia Anatomy program, which are all postgraduate
level courses. The medical curriculum was based on a 4 year
period and what impressed me from the start was the early
introduction of clinical medicine to first year students. This
was also true for the other programs I was involved in, which
is to be expected as there are major difference from the medi-
cal curriculum that I was familiar with in Bulgaria. Medical
education in Bulgaria starts after high school graduation, while
in the US undergraduate medical education starts after graduat-
ing a 4 year college with the completion of required pre-med
courses. Shortly after as started teaching here I felt that a wind
of change was blowing and the need for transforming current

educational practices and the application of active learning
methodologies were continuously discussed among educators
and curriculum leaders. At the same time, the importance of
the classical lecture method and the interest of the students
in it was fading. Twenty first century medical education in
North America needed its next fundamental reform so before
I embark on the lessons learned after teaching here, I would
like to inform the reader about the interesting history of North
America’s medical education reforms occurring in the dawn of
the 20" century and again later in the dawn of the 21% century.
The last one I have experienced personally, which made a mark
on my professional carrier as an educator.

The name [ would like to start with is that of Abraham
Flexner, a former Kentucky high school principal who com-
pleted his undergraduate degree at John Hopkins University
and his graduate degree at Harvard University. Although he
had no medical degree his contributions turned teaching of
medicine toward a firm scientific foundation and raised not
only the standards of education but also medical practice.
Between 1908 and 1910 Flexner, with the support of the
Carnegie Foundation conducted a report from 155 medical
schools throughout the United States and Canada (1). To his
amazement he found that most of these institutions had low
admission standards, very poor quality of education and vastly
unqualified instructors. That, in his opinion as an educator,
deemed many of them, with the exception of John Hopkins
Medical School, Harvard Medical School and few others,

inadequate to teach students in the art of medicine. Flexner
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believed that teaching of medicine lacked rigorous academic
standards and acknowledged the need of a scientific approach.
For a four-year medical curriculum he recommended a prior
baccalaureate (college) degree for admission as an important
step towards realizing these goals. He also believed in the
fact that lectures were not the only way to teach students. He
advocated for expanding laboratory and supervised clinical
experience as well as inquiry into the care of patients. Flexner
firmly asserted the need to integrate medical schools around
university hospitals where students could incorporate active
learning processes and science into their professional educa-
tion. He noted that physicians should be taught to think like
scientists. Another observation that was presented in his final
report was that medical schools were not implementing an
important feature of their educational process - the needed
focus on professional identity formation. His report “Medical
Education in the United States and Canada” was published in
1910 where he not only harshly critiqued those failing medical
schools but also explained his vision for how to improve medi-
cal education. The report was so influential, that almost half
of these schools closed down shortly after it was published.
Recently I found that this report was highly recommended for
reading in India in May 1913 by the Indian Medical Gazette.
Washington University in Saint Louis also did not escape
Flexner’s criticism. Faced with the individual verdict on medi-
cal school’s performance, Chancellor Robert Brookings, after
his special and by all accounts “painful” meeting with Flexner
in 2010, demanded that all department heads, with the excep-
tion of the head of Anatomy, needed to present their resignation
letters. Resignation letters were written. Soon after Brookings
was able to recruit outstanding scientists and medical profes-
sionals and he then especially encouraged their full-time
devotion into medical education and strongly demanded that
they build each department from top to bottom. By the end of
his remarkable journey Flexner, the educator from Kentucky,
helped establish standards for admission criteria and modern
medical education. He personally contributed to the design and
implementation of medical curricula, which integrated basic
science followed by clinical sciences in a four year medical
education timeline. Using his new position and influence as a
secretary of the general Education Board of the Rockefeller
foundation, Abraham Flexner brought about the transformation

of medical education in North America and shaped medical
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curricula well beyond World War II.

My arrival in Saint Louis coincided with some new chal-
lenges, which the North American medical education was
faced with. The medical curriculum that I was immersed in
was different from what I was used to as an educator in my
Alma mater and most probably from the rest of the European
continent. Here 21* century medical education has led to
restructuring the pre-clerkship courses in North American
medical schools. As I have mentioned, what struck me was
that medical students, almost from day one, were exposed
to an early introduction into clinical education and the ac-
quisition of basic clinical skills. The Practice of Medicine
program introduced the learners early into clinical medicine
and epidemiology and allowed medical students to develop
basic bedside skills. While I was adapting to this curriculum
and assimilating the many aspects of medical pedagogy im-
plemented long before my arrival, some powerful factors were
influencing medical practices in medical universities and at
the same time impacting medical education itself. I admit that
I was unaware of all this at the time. The first factor was the
result of the creation of welfare programs such as Medicare
and Medical, the other was the fact that the primary income
for a medical school became the revenue generated by the
medical faculty. In time clinical productivity demands vastly
diminished the time clinical faculty were devoting to teach-
ing. A trend was established, at least in the clerkship years,
that medical students were taught primarily by residents “in
the context of acutely ill patients on inpatient services, where
patient and staff change frequently....” (1). These realities and
the rapidly changing landscape of medical practice, achieve-
ments in basic and clinical science, medical and other advanced
technologies, as well as the rapid development of pedagogical
scholarship demanded the need for building a new model of
contemporary medical education. It was also established that
medical training is not learner-centered, that it was focused
too much on mastery of facts and memorization, did not use
effective educational tools such as active learning and did not
fully engage academic and clinical faculty in the educational
process. There was a time for a contemporary Carnegie study
of medical education. Again, like before, many medical
education curricula were studied, learning sciences and other
education literature was vigorously reviewed and a report

was published in 2010, exactly 100 years after Flexner’s (2).
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The Carnegie Foundation - sponsored report addressed the
most pressing concerns in 21% century medical education in
America. Based on the committee’s findings important goals
were set. The committee members recommended that learn-
ing outcome needs to be standardized and individualized, that
there was a need for formal knowledge of basic, clinical and
social sciences, that there was a need for engaging of learners
with comprehensive perspective on patient’s experience of
illness and care. In addition there was a need for development
of habits of inquiry and innovation and focus on professional
identity formation including incorporation of inter-professional
education and teamwork in the care of patients. These and
other recommendations were in fact a “Flexnerian” legacy con-
tinuum, but were also the reflection of the sweeping changes
in the practice of medicine, the advancement of the learning
sciences as well as their role in education practices. Soon the
top medical schools in North America started to follow the
recommended blueprint and began a new transformation of
their medical curricula. This was the period I found myself
at a time when I was teaching in three fundamental science
disciplines — gross anatomy, histology and neuroscience. All
three had to be transformed to meet the educational require-
ments of modern medical curricula.

Educators here at Washington University School of Medi-
cine called our emerging medical curriculum “The Gateway
Curriculum”. It was named after the Gateway arch, a Saint
Louis architecture landmark, a monument celebrating Ameri-
ca’s expansion to the West. After nearly two years of rigorous
collaborative work by three curriculum design teams tasked
with different transformative educational perspectives where
all teaching faculty were actively and passionately involved
under the leadership of the new Dean for medical educa-
tion, a final curriculum schematic was proposed for vote and
presented to the Executive Faculty. Finally, the Gateway cur-
riculum was implemented in 2020 amid the COVID pandemic.
Under the new schematics the Gateway curriculum (3) has 3
phases. Briefly, Phase 1 (Gateway to the Foundations) lasts
16 months and has seven integrated Modules where students
are trained in foundational, social, behavioral and health sys-
tem sciences using evidence based approach with the help of
active learning technologies. This phase also contains clinical
immersion weeks where students rotate through inpatient,

outpatient and procedural settings, practice clinical skills
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and form professional identity. In addition medical students
spend several weeks exploring academic carriers in research,
education, innovation, and/or health advocacy. Phase 2 or the
“Gateway to Clinical Medicine” lasts 12 months and consists
of different clinical clerkships. Remarkably, each clerkship
begins with foundational science and expansion of prior and
new material. Phase 3 or the “Gateway to Specialization”
lasts 14 months and focuses on sessions largely tailored to
students’ carrier aspirations and academic interests. There are
sub-internships in internal medicine and 3 four-week advanced
clinical rotations. Graduating students also complete several
integrated science courses exploring foundational and clinical
science topics. There are eight Elective courses and a required
four-week course named “Gateway to Residency”, which
focuses on competencies needed for successful residency after
graduation. This last course, also named Capstone course was
very popular in the previous “legacy” curriculum before it was
adopted into the Gateway curriculum.

I hope that so far you have developed a basic understanding
of the painful transformations that medical education in North
America has gone through in the last two centuries and that
in many ways, I think, this is a unique American experience.
However, my letter to you will not be complete without me
telling you briefly about my experience as an educator in this
new environment. Here I was immersed in an educational
atmosphere, which stood on the foundations of competency-
based and outcome-oriented approach to medical education.
The ask in Phase 1 was not only to build on the foundational
knowledge needed for medical practice, but also on patient
care, social determinants of health, interpersonal and com-
munication skills, professionalism, system based practice and
importantly, practice based learning and improvement. For me,
this this simply meant that I needed to teach basic science facts
and concepts in such a way, so that I can prepare my students
for a successful clerkship phase. The implementation of such
an ambitious curriculum required many moving parts to work
in synchrony by teams of informed and dedicated basic science
and clinical educators. I was lucky to have this support and did
my part working in different teams. For example in Module 3,
which covers circulation and breathing, our educational activi-
ties in the basic sciences, in this case Anatomy and Histology,
had to harmonize with the overall objectives of the module

and therefore needed a close collaboration with clinical fac-
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ulty to deliver content that corresponded to the competencies
required for entering Phase 2, the clerkship phase in Internal
medicine. The basic science faculty needed to focus not only
on raw memorization of facts but also on conceptualization
of anatomical, histological and physiological principles for
their application in the clinical settings working closely with
our clinician colleagues as well as pathology professors. This
dialog was very important. As a Gateway curriculum “neuro-
science expert” I was also specifically tasked to contribute to
educational material related to the role of the central nervous
system in the regulation of blood pressure and respiration.
This content and its concepts had to match the competency
level at which the entering class of students were in Module
3. Note that the nervous system and its diseases are covered
much later in Module 7 called “Brain and Behavior” so my
conceptual presentations needed adjustment. During module
construction time clinical as well as basic science faculty
had a lot to learn from each other and of each other. This
collaboration was priceless. Teamwork works!At the current
moment we are still re-designing the efficacy of our basic sci-
ence teaching in many of the modules, taking part in active
learning sessions where human body structure concepts are
integrated with foundational clinical content. At the same time
we, the anatomy and neuroscience team, are constantly seek-
ing feedback and sometimes even rediscovering the wheel by
extracting the positives from the legacy curriculum. I take this
as a good sign, which means that the new curriculum is not
stagnant, it is evolving, it is adjusting to be a better system and
we are learning how to provide the best teaching experience. As
mentioned, application of active learning methodologies was
also an essential part of this strategy and educators had to be
themselves educated how best to do this. I am still working on
it. At the same time we as teachers needed to learn how to best
assess student competencies. A special committee was formed
to guide us and evaluate assessment questions, which were
scientifically analyzed after the summative assessment sessions
for each module. To do all this takes a lot of enthusiasm, effort
and time commitment from many Gateway curriculum team
members and guidance from our Office of Medical Student
Education (OMSE as we call it now) and their specialists. I
am happy to say that [ had all needed support all the time.
At the end I would like to briefly inform you about two
active learning approaches that I have learned and applied,
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and which I find very useful especially when teaching medical
students. [ will start with Team Based Learning (TBL) (4).
TBL is designed to provide students with both conceptual and
procedural knowledge and all steps of this learning session are
mandatory. Students are organized into permanent groups and
before the in-class session students must study assigned mate-
rial to prepare them for the beginning of the session, which
starts with the Individual Readiness Assurance Test (IRAT).
This is a short individual test (most often up to 15 multiple
choice questions) on the key points from the reading or other
assignments. Then students come to class to take the same
test as a team — the Team Readiness Assurance Test (TRAT).
During this phase the team must answer the same questions
but now through consensus-building discussion. Teams receive
immediate feedback on each assessment question but also are
given the opportunity to present evidence based appeals if
they feel that they can make a valid argument to their wrong
answer. Debates are encouraged and the correct answer is
explained as well as the incorrect ones. A final step is used
by the instructor to clarify misperceptions, and or reaffirm
basic educational concepts and important content points. The
remainder of the time is spent in an application exercise where
students practice using the assigned educational content for
the session. This is the most important step where teams are
presented with scenarios (vignettes) similar to problems that
they will encounter during their future carriers as medical
professionals. Students are challenged to make interpretations,
predictions, make a choice from range of options, post, debate
and defend their choices to the class if asked to do so. The
other effective active teaching tool is called LACE, which
stands for Learn, Apply, Consolidate and Expand. Like TBL
it is mandatory and has several components. The before class
component (Learn and Apply) includes assigned pre-work
like reading material and is followed by an online formative
assignment that trains learners to apply and assess the learned
content and basic concepts that need to be consolidated prior
to in-class activities. Answers are displayed after completion
of each formative assessment question. For this stage one can
also use the Articulate Rise platform (5) for content story tell-
ing accompanied by a formative assessment. I like it a lot but
you have to spend some time working on it. The second part
(Consolidate and Expand) is an in-class session where teams

participate. A faculty instructor serves as a guide by providing
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Farrell Learning and Teaching Center at the
medical campus of Washington University on
Euclid Avenue, St. Louis, MO.
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the needed context for each question presented. Other faculty
can also participate. Each group discusses the question and a
student reports the group consensus either to the class or via
PollEverywhere online polling platform (6). This second
part is intended to stimulate students to explore questions of
increasing complexity and consolidate their understanding
of concepts, facts and terminology. LACE has also an after
class component called Guided Ascent intended to stimulate
interested students to take advantage of reading material be-
yond the required learning objectives such as advanced text
and scientific reviews. However, this last part is not intended
as a testable component.

I hope you will find the history of educational reforms in
the medical curriculum in North America as fascinating as I
did. I also hope that the short story of my personal experi-
ences and the lessons I learned during my tenure as a medical
student educator will stimulate you to have your moments of
self-reflection and make you think how one can best contribute

as an educator.

Sincerely,

Krikor Dikranian, MD, PhD*

Professor of Anatomy in Neuroscience
Department of Neuroscience

Washington University School of Medicine
Saint Louis, MO, USA
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