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There is currently an important need to
incorporate innovative teaching methods into
medical school curricula. In response to the
predicted physician shortage (on the basis of
currently available evidence), the Association
of American Medical Colleges (AAMC) has
called for a 30% increase in medical school
enrollment.1 Yet as class size increases, fund-
ing for medical education has often remained
flat, meaning that more students need to be
taught with the same resources. In addition,
the learning preferences of today’s medical
students (labeled Generation Y, the generation
born between 1980 and 1994) may differ from
those of previous generations, often preferring
more visual and hands-on modes of informa-
tion acquisition.2 Finally, more medical schools
have made incorporating learner-centered
teaching (as opposed to traditional lectures) a
priority.  As such, teaching modalities that
engage students and deliver key content in a
time- and resource-efficient manner are
urgently needed.  

Team-based learning (TBL) and cardiac
simulation training (CST) may meet the stat-
ed objectives.  TBL is an adult learner-centered
teaching strategy that provides the benefits of
small-group learning while using a single facil-
itator.3 CST is an instructor-led, small-group
experience that teaches the essentials of car-
diac auscultation using a high-fidelity car-
diopulmonary simulator mannequin.  Both
TBL and CST are promising techniques that
increase student engagement and may prove
superior to traditional lectures in transferring
knowledge to Generation Y students.

TBL and CST may improve performance in
medical school. In a recent study of students in
their pre-clinical years, Koles et al. demon-
strated that 2nd-year medical students scored
higher on examination questions that related
to content taught in a TBL format as compared
to content taught in a traditional lecture for-
mat.4 They also noted that students who scored
in the lowest quartile showed the most
improvement on the TBL-taught content, sug-
gesting that TBL may be particularly useful for
students who struggle with traditional lecture
formats. Thomas and Bowen recently have
demonstrated improved performance on writ-

ten examination scores among ambulatory
medicine clerkship students taught via TBL.5

These are among the first studies to assess the
impact of TBL on student performance during
their clinical years of medical school.

Similarly CST is associated with improved
medical student performance when compared
to standard bedside teaching.  In two studies
students taught via CST performed better on
both written examinations and clinical skills
examinations.6,7 CST on a high-fidelity simula-
tor has several advantages compared to tradi-
tional bedside teaching.  First, it offers expo-
sure to multiple cardiac conditions that stu-
dents may not encounter during a typical clerk-
ship.  This is particularly important as the inci-
dence of certain conditions, e.g. mitral steno-
sis due to rheumatic fever, has decreased sub-
stantially.  Second, CST allows multiple learn-
ers to practice simultaneously through the use
of technological aids and allows one expert
facilitator to train multiple students.  This fea-
ture is of particular importance with looming
increases in class sizes and stagnant or
shrinking budgets. Third, CST can in theory
provide unlimited practice to students to
improve their skills. Valuable practice time is
frequently unavailable in a busy office or hos-
pital setting, where there is an ever-increasing
emphasis on seeing patients as quickly as pos-
sible. 

At our own medical school, both TBL and
CST sessions given during the third-year inter-
nal medicine clerkship were considered signif-
icantly more engaging and more clinically use-
ful compared to traditional lectures (unpub-
lished data). Even with consideration of the
recent study by Thomas and Bowen, very little
is known about the impact of TBL on clinical
performance. As with our own data, initial
studies on relatively new techniques such as
TBL frequently assess student attitudes and
preferences rather than performance indica-
tors (e.g. test scores, clinical evaluations by
attending physicians, etc.).8 As more clerk-
ships utilize non-traditional teaching modali-
ties such as TBL, it will be important to study
whether such modalities can improve clinical
performance.  

In summary, medical educators are facing a
potential collision of competing interests:
increased class size, limited educational
resources, a mandate to develop more engag-
ing and learner-centered curricula, and a gen-
eration of students unlikely to be satisfied with
traditional lectures. It is increasingly impor-
tant that medical educators implement innova-
tive techniques to meet the goals of
Generation Y medical students while efficient-
ly using limited educational resources. TBL
and CST are two such techniques that seem

well-placed to satisfy these competing require-
ments. We call for robust, large studies to eval-
uate the impact of these and similar tech-
niques upon student performance. 
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