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Now more than ever, medical educators at all levels are
tasked with delivering foundational concepts and

content necessary for the next generation of physicians
and physician scientists to incorporate evidence-based
medicine into their clinical practice and research. Phy-
sicians need the skills to evaluate the quality and rele-
vance of content that they
are incorporating to their
expanding medical knowl-
edge database. The empha-
sis of modern medical edu-
cation should therefore
focus on acquiring, inter-
preting, and applying new
knowledge rather than
committing old (and rap-
idly outdated) knowledge
to memory. Whether en-
countering a patient with
an unfamiliar set of symptoms and numerous comorbidi-
ties or a gap in mechanistic understanding of a complex
biological or physiological process, medical and scientific
knowledge must be applied appropriately to be effective.
Furthermore, assessments of the outcomes of that appli-
cation to the patient or an experimental observation must
be robust if conclusions are to be reached that advance
our understanding of patient care or fundamental biolog-
ical processes.

However, instruction or training in evidence-based
medicine presents a challenge to medical educators, be-
cause the depth of mechanistic understanding of physio-
logical and pathophysiological process has exploded.

Quantum leaps have been made in our understanding of
human biology advanced by the solving of DNA structure
in 1953 and sequencing of the first human genome in
2003. The depth in our understanding of fundamental
processes in human biology and disease is seen at every
level, genetic, molecular, cellular, and system wide. How-

ever, despite this explosion
of scientific knowledge,
the time devoted to basic
science instruction in most
medical school curricula
has been shrinking rather
than expanding. We
should all expect more
from our medical students
than a snap-chat, wiki-
knowledge level of basic
science processes. More-
over, we must recognize

that the process of knowledge acquisition is equally as
important, if not more so, than the actual knowledge
acquired. Because the recall of stored content can be so
rapid and effortless in the digital age, how can we expect
the current generation of students to be excited and in-
spired by delivery of content merely for content’s sake?

In 1910 (1), Abraham Flexner published his report on
the state of medical education in the United States and
Canada that fundamentally reformed medical schools in
North America with curricular and policy recommenda-
tions that remain essentially intact in today’s landscape of
medical education. Flexner himself was instrumental in the
founding of one of the first American medical schools (ie, the
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“Medical schools throughout the
country are recognizing the value
of medical student engagement in
research. Rigorous hands-on
training in the scientific method
will aid in the integration of basic
science knowledge with clinical
decision-making and ultimately
enhance patient care.”
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University of Rochester; http://www.urmc.rochester.edu/
about-us/history-of-urmc.aspx) to incorporate his provoc-
ative ideas on medical education from its inception. An
important component of that report was the recognized
need for significant basic science instruction in medical
schools. We doubt that Flexner and his contemporaries
could have imagined the biological discoveries that were
to be made in the ensuing 100 years that have provided
the modern physician and scientist with such a deep un-
derstanding of human biology and disease. However, one
of the fundamental tenants of the Flexner report regard-
ing the importance of scientific instruction in medical
school must be retained for the next generation of physi-
cians and physician-scientists to overcome challenges to
modern medicine that can potentially have an acute,
global impact on human health or gradually erode the
quality of life of chronic disease sufferers.

A number of articles dating back at least over 30 years
(2, 3) have reported on the values of integrating basic
science instruction at all levels of medical school instruc-
tion to clinical diagnosis but highlighted the difficulties
inherent in a variety of approaches to implement this in-
tegration. With the expanding base of scientific knowl-
edge, students will benefit less from simply focusing on
committing this rapidly changing dataset to memory. We
instead need to focus on training future clinicians to ef-
fectively use the information, which is now literally at
their fingertips, to the individual patient that they are
treating with a rational and organized approach. We be-
lieve that this important milestone can be accomplished
through engagement of medical students in research and
scholarly activities. The fundamental principle that
guides this core component of medical student education
is that hands-on experience with the scientific method will
enhance its application to future research or clinical prac-
tice. Furthermore, this approach promotes curiosity
among students as they seek to incorporate their own
insights into an unresolved scientific or medical problem.
The fact that basic science knowledge can enhance clinical
diagnosis skills is well documented (3, 4), and integration
of such information in clinical decision-making using a
rigorous scientific approach can enhance patient care.
Moreover, there will be cause to be optimistic about the
ability of future physicians to be even more accurate in
their diagnoses and provocative in their discoveries if we
as medical educators can inspire our students to embrace
the scientific method in their everyday clinical and re-
search practices.

Put simply, as scientists, we make a set of observations,
formulate a hypothesis to explain those observations, de-
vise methods and experimental or scholarly approaches
to test that hypothesis, evaluate data generated from our

experiment to either validate or refute the hypothesis, and
then generate a new or expanded hypothesis to further
enhance our understanding of the process that is being
studied. The same principles can be applied to patient
care. A physician makes a set of observations of their
patient’s condition, formulates a diagnosis to explain
those conditions, orders tests and further clinical evalua-
tions to test that diagnosis, evaluates test results to either
validate or refute their diagnosis, and finally applies that
knowledge to treat the patient and advance their own
understanding of the unique conditions in that individual
patient to enhance their clinical diagnosis skills. Therefore, it
seems obvious that direct experience in a research or schol-
arly project of their own design, particularly a longitudinal
experience, would enhance a skill set beneficial to the phy-
sician, physician-scientist, and patient alike.

Variable approaches may be appropriate to implement
wide-scale scientific training in our medical schools. Ma-
jor research-driven medical schools have sufficient basic
and clinical faculty to accommodate a required medical
student research project for either an uninterrupted year,
as at Duke University School of Medicine, or a 4-year lon-
gitudinal experience that includes preliminary instruction in
medical logic, research methodology, and analysis, as at the
University of Pittsburgh School of Medicine. Modestly sized
medical schools may still find opportunities for their stu-
dents through creative engagement in community-based
scholarly projects that still maintain the principles of scien-
tific method (ie, hypothesis design and testing) or develop
partnerships with medical schools with sufficient faculty re-
source to accommodate visiting students.

As basic and clinical science faculty, we have an obli-
gation to instill in our trainees at all levels, premedical,
undergraduate medical, and graduate medical, the impor-
tance of the scientific method in navigating the complex
world of human biology. Only then can we hope for this
next generation of scientists, physicians, and physician-
scientists to continue to advance the human condition.
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