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Abstract

Purpose The dialogue at the interface of education and
clinical practice highlights areas of critical importance to
the development of new approaches for educating
anesthesiologists. The purpose of this article is to examine
the literature on education and acquisition of competence
in three areas relevant to the interface of learning and
clinical practice, with the aim to suggest a research agenda
that adds to the evidence on preparing physicians for
independent practice. The three areas are: 1) transitions
across the continuum of education; 2) the effect of
reductions in hours of clinical training on competence; and
3) efforts to incorporate the competencies and CanMEDS
roles into teaching and evaluation.

Principal findings Fifty-six articles relevant to one or
more of the themes were identified in the review, including
21 studies of transitions (in, during, and after residency
education), 19 studies on the effects of duty hour limits on
residents’ acquisition of competence, and 16 articles that
assessed competency-based teaching and assessment in
anesthesiology. Overall, the findings suggested a relative
paucity of scientific evidence and a need for research and
the development of new scientific theory. Studies generally
treated one of the themes in isolation, while in actuality
they interact to produce optimal as well as suboptimal
learning situations, while medical education research often
is limited by small samples, brief follow-up, and threats to
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validity. This suggests a “research gap” where editorials
and commentaries have moved ahead of an evidence base
for education. Promising areas for research include
preparation for care deemed important by society, work to
apply knowledge about the development of expertise in
other disciplines to medicine, and ways to embed the
competencies in teaching and evaluation more effectively.
Conclusion Closing the research gap
education will require clear direction for future work. The

in medical

starting point, at an institution or nationally, is dialogue
within the specialty to achieve consensus on some of the
most pressing questions.

Résumé

Objectif Le dialogue a 'interface de la formation et de
la pratique clinique met en lumiere des domaines ayant une
importance fondamentale pour le developpement de
nouvelles approches pour la formation clinique en
anesthesiologie. L’objectif de cet article est d’examiner la
litterature sur ’education et I’acquisition des competences
dans trois domaines pertinents pour [interface entre
apprentissage et la pratique clinique dans le but de
suggerer un programme de recherche qui viendra enrichir
les donnéees probantes quant a la formation du medecin
pour [’acquisition de competences pour un exercice
independant. Les trois domaines d examiner sont les
suivants: 1) les transitions dans la poursuite de la
formation; 2) [effet de la reduction des heures de
formation clinique sur la competence; et 3) les efforts faits
pour incorporer les competences et les roles CanMEDS
dans l’enseignement et 1’evaluation.
Constatations  principales Cinquante-six
pertinents pour un ou plusieurs de ces themes ont ete’identifies
dans cette synthese, y compris 21 etudes sur les transitions

articles

(sur, pendant et apres la formation postgraduee), 19 etudes
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sur les effets de la limitation des heures de service sur
Iacquisition des competences par les residents et 16 articles
ayant évalue’ l'enseignement et 1’évaluation bases sur les
competences en anesthesiologie. Globalement, les resultats
ont suggere une relative insuffisance de donnees probantes
ainsi que le besoin de recherches et de 1’elaboration d’une
nouvelle theorie scientifique. Les etudes ont generalement
aborde les themes de facon isolee alors qu’en realite,
ces themes interagissent pour produire des situations
d’apprentissage optimales, mais aussi sous optimales, tandis
que la recherche sur la formation des medecins est souvent
limitee d de petits echantillons avec un suivi de courte duree et
une validite susceptible d’étre remise en cause. Ceci suggere
Dexistence d’un « deficit en recherche » dans lequel se sont
egares les editoriaux et commentaires en [’absence de
donnees solides concernant 1’education des medecins. Les
domaines prometteurs pour la recherche incluent la
preparation aux soins juges importants par la societe, le
travail pour mettre en application les connaissances sur le
developpement de ’expertise dans d’autres disciplines que la
medecine et les moyens d’incorporer plus efficacement les
competences d’enseignement et d’evaluation.

Conclusion Le comblement de ce decalage en recherche
en matiere d’education medicale necessitera une
orientation claire pour un travail futur. Le point de depart,
dans un etablissement ou sur le plan national, est le
dialogue au sein de la specialite” afin de parvenir d un
consensus sur les questions les plus pressantes.

In New directions in medical education related to
anesthesiology and perioperative medicine, Bould et al.
ask the question, “How do we know what we know (in
medical education)?”' The answer suggesting itself to a
scientific community is “through research conducted to
advance knowledge in the field”. This makes it important
to understand the nature of this research and its directions,
foundation, and limitations. The first objective of this
narrative review is to examine themes in resident education
and acquisition of competence, along with the underlying
concepts and contextual factors, to explore how the dis-
cussion about critical issues relates to current research in
the field. The aim is to use the results of this assessment to
propose potentially fruitful areas for future research at the
interface of medical education, clinical practice, and the
acquisition of competence. The overall aim is to suggest
ways to add to the evidence base for physician education
that focuses on competency for independent practice.
Faculty, clinical work, and the learning environment are
the context for clinical education in anesthesiology. They
may facilitate learning or present significant barriers. That
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organizational context matters was shown by seminal work
on differences and conflict in the early 1960s.” In educa-
tion, context has been examined for its learning effects,
with factors studied encompassing social background,
diversity, and differences among schools in class size,
programs offered, and teacher qualifications and salaries.’
The role of the contextual frame has also been analyzed by
Ericsson and others studying deliberate practice in the
attainment of competence.? A review of the medical edu-
cation literature, including editorials and commentaries,
highlights three factors relevant to residents’ attainment of
competence and to the quality of care they provide after
completion of training: 1) transitions across the education
continuum and into practice and the potential for mismatch
between learning and expectations of competencies for
independent practice; 2) limits on resident hours that have
reduced the hours of clinical learning for most resi-
dents with a possible negative effect on competence for
independent practice; and 3) work that embeds the com-
petencies in resident teaching and evaluations. While these
topics have been discussed in editorials and commentaries,
research to date has been limited largely to surveys of
residents, program directors, faculty, or organizations hir-
ing physicians or to studies with a narrow focus, limited
sample size, and threats to validity. This suggests a need
for research that could offer empirically-based direction for
education reform and innovation.

These observations are common in much of the research
in medical education over the past decade.”™ A theme
across authors and years is that the research has not pro-
duced results capable of answering the pressing questions
at the interface of education and medicine. Much of the
work to date has explored narrow curricular or program
intervention, e.g., assessing the effect of an objective skills-
based clinical exam on subsequent clinical task perfor-
mance. The value of this work relates to the importance of
the research to holistic physician competence.® However,
many articles being published address relatively narrow
topics without seeming impact on the larger problems
being discussed. As a possible consequence, there is little
empirical evidence for the benefit of conceptually appeal-
ing approaches like problem-based learning.” A reason for
the narrow focus of research is that this work often is
performed as an adjunct to faculty teaching responsibilities,
hence small studies are produced that address local prob-
lems’ and lack a theoretic basis’ and a conceptual
framework; only one-half of medical education studies
mention a framework on which they are based.'” Even
when studies produce “significant” findings, there are
questions about utility and translation of findings into
practice. This creates a gap between editorials calling for
change in medical education and the evidence available to
provide empirically derived direction. The three themes are
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discussed in more detail in the remainder of the article, and
suggestions are offered for promising work that could
contribute to closing the research gap through a better
understanding of the research completed to date.

Methods

Searches of editorials and commentaries related to graduate
medical education on Medline and Google Scholar pro-
duced the three themes. Further search using search terms
and Boolean searches to identify research articles relevant
to one or more of the themes produced 342 citations and
one narrative review.!' Search of the references of these
studies identified another 14 citations. With further analy-
sis, articles were selected wherein interventions relevant to
one or more of the three themes were studied, resulting in a
final selection of 56 citations Twenty-one studies analyzed
transitions in, during, and after residency education;lz'32 19
studies addressed the educational effects of duty hour
limits,*>>" and 16 articles presented research on use of the
competencies in teaching and assessing anesthesiology
residents.'”"9% For the theme “duty hours and the
acquisition of competence”, the only articles included were
those that assessed the effect of duty hour limits on mea-
sures of physician competence and those that studied
changes in patient care experience in anesthesiology that
could be attributed to the reduction in resident hours.

Transitions across the medical education continuum

The concept of a medical education continuum suggests
seamless progression from undergraduate to postgraduate
medical education and into lifelong learning in practice. In
contrast, the experience of most learners is marked by
conspicuous transitions, from medical students’ primarily
learning-focused activities to the resident role where
learning is combined with the provision of clinical care and
subsequent advancements into independent practice. In the
first transition, from medical school to residency, defi-
ciencies have been highlighted in many graduates’
preparedness to provide clinical care under supervision, as
expected of first-year residents. While few objective stud-
ies have compared the capabilities of current medical
school graduates with the demands of current practice,
local experience that new residents feel less than optimally
prepared has given rise to “academic boot camps” to
prepare the residents for the basic elements of supervised
clinical practice.'*'> Through the use of simulation, some
of these “boot camps” have found deficiencies in basic
skills, such as aseptic technique, hand hygiene, cross-

cultural communication, obtaining informed consent,12 and
basic procedure skills such as laceration management.'* In
surgical specialties, transitioning from medical school to
residency has focused on the development of basic surgical
technique.'®'®

If faculty and the organizations hiring them can be
believed, new physicians may be less well prepared at the
completion of residency and transition into independent
practice, when compared to early cohorts. This phenome-
non has been attributed, at least partly, to more limited
exposure to patients when working under duty hour
restrictions. Current residency also do not appear to meet
expectations for person-centred, prevention-focused, and
cost-effective care despite efforts to identify physician
roles and attributes that are important to meet societal
needs.””®® Finally, progression within residency may lead
to transitions that leave residents less than optimally pre-
pared for a new, more responsible and independent role in
providing care. A recent systematic review supported the
existence of a “July effect” with a higher incidence of
errors and adverse events in the early months of the aca-
demic year, particularly in studies with higher-quality
designs and larger samples.®* Studies that have explored
the effect of transitions in anesthesiology across the edu-
cational continuum are relatively rare, although an
Australian study found that the adjusted risk for adverse
events from care provided by anesthesiology residents was
significantly higher at the start of the academic year.®
Also, a study in the United States showed that more than
one-half of anesthesiology residents failed to adhere to the
standard of care for preoperative cardiac evaluation.’”

Despite commentaries and editorials, there are few
studies of interventions to minimize any negative impact of
shifts in roles and responsibilities as physicians progress
through medical education. In anesthesiology, much of the
research has focused on technical skills, such as airway
management and dealing with anesthesia crisis manage-
ment, with frequent use of simulation for teaching and
assessment.'”®> The focus of other recent work that
explicitly or implicitly mentioned educational transition
has been on education in the “business” aspects of medi-
cine®® and leadership training for fellows.”” Promising
areas to prepare physicians for the transition into practice
include enhanced preparation for providing culturally
competent care;*® end-of-life care, particularly for indi-
viduals in subspecialty training in pain medicine and
critical care;29 and the cost-effective use of medical
resources.”” Another focal area is monitored and mentored
experiences in a clinical specialty at the completion of
residency so as to ease the surgical/technical transition into
practice. Studies have focused on surgical specialties where
operative experience and skills acquisition may have been
negatively affected by duty hour limits,?" yet the concept is
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equally applicable to specialties like anesthesiology. Evi-
dence suggests that mentoring is helpful even for practicing
physicians when they make transitions into new settings.>>
This suggests another promising area for study—how to
make seamless transitions in medical education and, as a
result, enhance the quality and safety of care and the pro-
fessional development of physicians. Research in this area
has the potential to add significantly to evidence-based
approaches to reform physician education.

Duty hour limits and the acquisition of competence

Underlying the second theme is a sizable body of research
that addressed the effect of work hour limits on the safety
and effectiveness of care in settings where residents learn
and participate in care.°® This has demonstrated some
benefit, though studies have not shown that duty hour limits
have resulted in safer care in teaching hospitals,®”*® and in
a recent review, studies were found with improved patient
care outcomes, with worsening outcomes after duty hour
limits, and with a number showing no change.'' In the
same review, the educational outcomes of duty hour limits
were also analyzed and significant problems were found
with study quality. Aside from a small number of studies
that assessed performance on standardized tests, there were
no data on the impact that the reduction in residents’ hours
would have on the acquisition of competence for inde-
pendent practice,'’ potentially because true educational
outcomes can be studied only years after the standards have
been implemented. As a consequence, much of the research
on the effect of duty hour limits uses exposure to clinical
training as a proxy for educational outcomes. That shorter
hours and reduced patient care and procedural experience
may produce graduates who are less well prepared is a
concern of faculty and educators, in part because graduates
may not reach the volume of patients and/or the number of
procedures thought important for the attainment of com-
petence. These numbers abound in United States
accreditation requirements, yet they are not empirically
based—they result from expert consensus. This suggests
that research has yet to be carried out to establish an evi-
dence base from which to assess the educational effect of
the duty hour limits on competence for independent prac-
tice. Under limited duty hours, United States surgical
programs have sought to preserve procedural volume—
potentially at the expense of continuity and involvement of
residents in postoperative decision-making and patient
management.69’70 Informal reports from pediatrics suggest
that residents in programs with higher total hours of clin-
ical learning performed better on the board certification
exam.™ Support for the importance of research into the
educational effects of duty hour limits comes from studies
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showing reduced competence in graduates trained under
the more restrictive European standards,”>** and from
Canadian research that surgical graduates lack confidence
in their skills at completion of residency.”> A small number
of studies, all in surgical specialties, have assessed the
educational impact of the limits in the United States. One
national study® and two single institution studies '~
found improved scores in the in-training exam in surgical
specialties. In a national study of orthopedic surgery resi-
dents,* three single institution studies in surgery and
otolaryngology,**** and an older study of the impact of
New York state’s duty hour regulation on obstetrics-
gynecology residents*” showed no changes in in-training
exam performance. Among the three studies that assessed
the effect of the duty hour reduction on board certification
in surgical programs, declining performance was found in a
national study of surgery residents** and a single institution
study of neurological surgery residents,*> and no change
was found in a second single institution study of surgery
residents.*’

Commentaries have expressed concern about the edu-
cational effect of duty hour limits in anesthesiology.”"’* In
two studies in the United Kingdom, reductions in clinical
exposure and case load were found in anesthesiology after
the limits were introduced.***’ In one study, reduced
opportunities for training with faculty and reduced per-
ceived competence were found,34 and no change was
shown in four studies.**™>' There is a considerable lack of
high-quality studies that focus on the effect of duty hour
limits on the competence of anesthesiologists after com-
pletion of training. In studies on the effect of the limits on
surgical training, the hours in operative and perioperative
training totalled only slightly more than 5,000 hours or
somewhat more than one-fourth of the 19,200 hours in five
years of surgical training with an 80-hour work week.”
Total hours of active practice fell significantly short of the
10,000 mark found in individuals who have attained
“international-level performance” in other sectors of
competence, such as athletes, professional musicians, and
chess players.*’*"” The absence of research on the hours
and the processes involved in the acquisition of clinical
skills makes these proxies from other domains of perfor-
mance appealing, but their applicability to medical
education has not been studied formally; at the same time,
much of the research cited in Ericsson’s 2004 compre-
hensive review about the acquisition of physician
competence was conducted in the 1960s.”” There has been
little recent work in this important area, including work on
the benefits of simulation, rehearsal, and “deliberate and
guided practice” in medical education.

A Joseph Gilhooly. Residency Program Director in Pediatrics,
University of Oregon, Personal Communication, May 2009.
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Embedding the competencies in resident teaching
and evaluation

The aim of competency-based education is to take the
holistic concept, “competent physician”, and deconstruct it
to illuminate behaviours and underlying cognitive and
haptic functions to improve teaching and assessment.’”°
Slightly different models have been used to implement the
competencies in the United States and Canada, with the
United States using the competencies and Canada using the
CanMEDS roles, yet the basic aims are comparable.”®™* In
the United States, nearly ten years into the initial imple-
mentation of the competencies, research has yet to produce
evidence for the benefits of the current approach. Innova-
tion in the field currently comes through collaborative work
among stakeholders in the clinical specialties to develop
the educational milestones.***

Competency-based education is curricular innovation.
Enhancing education and evaluation adds value for learn-
ers, the health care system, and society. By deconstructing
the holistic “effective practitioner” into a set of observable
teachable behaviours, it enables explicit teaching and
observation-based evaluation. At the macro level of the
United States health care system, adoption of the aims of
the Institute of Medicine promotes attributes and behav-
iours associated with a high-performance health care
system.'® While there is acknowledged conceptual legiti-
macy of the construct “competencies”,”* " the key issue is
that attempts to apply these to teaching and evaluation may
create problems for evaluators for whom these decon-
structed elements appear unrelated to the complex and
frequently indiscernible ways they are integrated into
clinical practice.”®*>%¢ This is particularly true when the
residents under observation have moved past the Dreyfuss’
levels of “novice” and “advanced beginner” to “compe-
tent” and “proficient.” At these stages, learners deal
simultaneously with multiple activities and accumulated
information; they begin to take a holistic view of situations
and perceive deviations from the normal pattern.®’*®

Better evaluation tools are needed that allow for the
scoring of complex integrated cognitive-haptic behaviours
essential for clinical practice in the specialty. Findings in
certain studies have shown that assessment based on the
CanMEDS framework was not optimally transparent to
learners and may have misrepresented the framework
itself.%® Recent efforts to enhance implementation and
application of the competencies have focused on the
development of educational milestones, namely, accepted
defined aspects of clinical competence that should be
attainable at a certain stage of training, and teaching
and assessment regarding entrustable professional activi-
ties (EPAs).%°! Entrustable professional activities are
“real-life” clinical tasks (e.g., the preoperative anesthesia

assessment of a patient undergoing elective surgery) that
incorporate a number of discrete elements of clinical
performance and with each element being comprised
of several competencies. These clinical tasks can be
“entrusted” to a resident by faculty with supervision
present or remote and with feedback that includes
both a holistic focus on the entrusted activity as well as
disaggregated suggestions for components such as com-
munication or advocacy. The EPA framework matches the
competencies to “essential activities” of physicians, thus
creating a clinical context that adds meaning for the learner
and the evaluator.®® This attribute of EPAs has the potential
to bridge another gap, i.e., the discrepancy between the
theory and the practice related to the competencies, and it
is viewed by a growing number of educators as the new
building block for the assessment of residents’ acquisition
of competence.®** %! What is largely lacking to date is
research to develop and test tools and to establish their
relationship to the accepted observable abstractions called
the competencies and to the newer concepts of the mile-
stones and EPAs. Also, studies are lacking to validate that
teaching and evaluation using the deconstructed concept of
the competencies produces better physicians.

While the focus of much of the work in anesthesiology
is still on medical knowledge and technical skills,w'25 it is
promising that the focus of recent research has been to
improve adherence to care guidelines,52 to validate and
demonstrate the utility of the CanMEDS framework,> to
contextualize professionalism, systems-based practice, and
other non-technical skills for anesthesiologists,”*>’ and to
put forward a model that will enable anesthesiology resi-
dents to integrate the competencies and the aims of the
Institute of Medicine for the health care system.”® The
focus is on approaches to teach and assess the non-tech-
nical competencies, including the development of validated
tools. The aim of these new tools is to support faculty
expertise in education and evaluation and not to supplant it.
This should result in better teaching, additional assessment,
and the provision of high-quality feedback.

Scientific theory in medical education research

The review suggested a relative paucity of scientific evi-
dence in these areas and a need for research and the
development of new scientific theory. In addition, studies
generally treated the themes in isolation, while in actuality
they interact to produce optimal as well as suboptimal
learning situations. Medical education research is often
limited by small samples, brief follow-up, and threats to
validity. Overall, this suggests a “research gap” where
editorials and commentaries have moved ahead of an evi-
dence base for education. Colliver asserted that even when

@ Springer



208

I. Philibert

theory underlies recommendations for significant change in
educational practice there is a lack of clarity even when the
theory itself is based on scientific evidence.” Problem-
based learning in undergraduate medical education should
have a powerful effect, yet 20 years after its implementa-
tion there still is no convincing evidence of educational
superiority and effectiveness.” The lack of findings may
relate to methodological limitations of much of the
research in the field. A review of the literature shows few
studies with interventions, fewer with control groups, and
fewer yet that span multiple sites and have sufficiently
large samples with the power to reject the null hypothesis.
Systematic reviews and meta-analyses to overcome the
limitations of small underpowered primary studies are rare,
and few studies have dealt effectively with the lack of
reliable assessment tools and with the threats to validity in
field research. Many medical education studies are pre-
sented as preliminary and exploratory, yet a worrying
finding from a longitudinal view of research literature in
the field is that there are no published “full-scale” follow-
up studies for the majority of these “exploratory” articles
where the preliminary findings are applied in a larger group
and over a longer follow-up period. Two types of studies to
advance the research on contextual factors are almost
completely lacking, i.e., “utility studies” that assess which
approaches are most efficacious or cost-effective, and
research reports regarding what “did not work” to prevent
others from testing approaches that were found to be
clearly ineffective.

If the relative lack of progress in medical education
research is attributable to the dearth of “good” theory,
Bordage provides guidance on how conceptual frameworks
can be used to guide research in the field.”* The major
barrier to advancement in key areas of medical education
research to close the research gap may be the scarcity of
reliable valid assessment tools to facilitate comparisons of
approaches. Beyond this, experimental and simulation
studies and particularly field research retain threats to
validity not always considered or well addressed, including
effects of history, reactive effects, testing-treatment inter-
actions, and selection-treatment interactions that produce
outcomes that are relevant only to the populations studied
but not at a national level.”>%*

Guiding research to close the gap

A challenge of education on the three themes identified
here is their interconnectedness and that of the elements of
the clinical learning and care environment in general,
which makes it difficult to ascertain cause-effect relation-
ships and to assess the contribution of individual factors.
Regehr observed that medical education is an applied field,
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and research into issues of curriculum and teaching and
related innovation and evaluation are a natural conse-
quence of this.® This results in a large domain of potential
topics without a ready means to organize the medical
community to select and systematically address the most
important questions in the field.® Eva and Lingard’s rec-
ommendations are to aggregate forces and skills in research
centres, and to view scientific progress not as the single
important study but as the multi-year program of research
that allows broader exploration of topics.” Over multiple
years and studies, Tamblyn et al. documented the rela-
tionship between scores on the Canadian provincial
licensing examination and attributes of physicians’ per-
formance in practice,95'99 and in their seminal work, they
have shown that a focused body of high-quality research
can create a scientific foundation for medical education and
assessment. A future cohesive body of research to close the
gap at the interface of medical education and practice could
be similar to the research in hematology/oncology being
organized around the Cancer and Leukemia Group B as a
way to overcome the limitations of small local samples of
cancer patients through pooled data and collaborative
research for more than four decades.'®

The work to be done will benefit from community
deliberation and agreement on what would constitute sig-
nificant educational outcomes to affirm or refute the
effectiveness of interventions or the role of factors at the
interface of learning and clinical care. Interesting work at
the interface of medical education and delivery of ambu-
latory care suggests a focus on “educationally sensitive”
outcomes that may advance the assessment of the effec-
tiveness of educational innovation to domains that truly
make them relevant, i.e., the impact on patients and the
clinical system in which residents practice.'”" There are
recent examples that show the value of the competencies in
anesthesiology.®>® Future research could build on this
beginning to develop and validate explicit “milestones” of
expected learning achievements modelled on the compe-
tencies or the CanMEDS roles. Such an effort has the
potential to offer enhanced models for teaching and
assessment that could bridge the three themes discussed in
this article, lead to clearer aims for educational progress
across the continuum, enhance the assessment of clinical
competence under restricted hours while ensuring its
acquisition, and allow society and the profession to artic-
ulate expectations for the capabilities and skills of
physicians in practice.

This discussion appears to omit the obvious—that a
problem in the field of medical education research is the
lack of funding. Better financial support could result in
larger studies with control groups and better follow-up.

While funding could help support research, the priority
is to establish a research agenda that will promote
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systematic study of contextual factors in resident educa-
tion. The starting point at an institution, in a discipline, or
nationally is dialogue to achieve consensus on some of the
most pressing questions in the specialty. Regehr comments
on the importance of knowledge building in the community
using the analogy of parallel vs interactive play.® The
concept is taken from childhood development.'® Applied
to institutions, it compares centres working in parallel on
similar topics without communication with centres that
communicate, collaborate, and cross-inform each other.
This interactive effort is dually important. First, it expe-
dites the generation of ideas and allows centres to learn
from each other. Second, it is important in defining the
priorities for work to be done at the interface of learning
and clinical care. While this article suggests some poten-
tially promising areas for research specific to
anesthesiology, exploration and prioritization of areas for
future research is ultimately the prerogative and responsi-
bility of the specialty. An ideal venue for these
deliberations would be centres that aggregate groups of
researchers, possibly with multi-disciplinary engagement
of social scientists and education and assessment experts.
The researchers could integrate their investigations into
theoretical fields, provide coordination to overcome frag-
mentation, and produce longitudinal programs of research
capable of producing findings with real practical signifi-
cance and benefit for the field. Canadian institutions and
their centres of medical education research appear to have
progressed further in this area than many sites in the United
States.

Key points

e There is a need for seamless transitions across the
continuum of education.

e The potential negative effect that existing and forth-
coming reductions in hours of clinical training will
have on competence needs to be addressed in medical
curricula.

e It is important to establish a strong linkage between the
holistic construct “competent physician” and the
competencies of the CanMEDS roles that illuminate
behaviours and underlying cognitive and haptic
functions.

e There is a dearth of scientific evidence in the areas of
medical education and evaluation, and there is an
apparent need for high quality education research and
the development of new scientific theory. Medical
education research is often limited by small samples,
brief follow-up, and threats to validity. This produces a
“research gap” where editorials and commentaries
have moved ahead of an evidence base for education.

e Promising areas for research include preparation for
care deemed important by society; work to apply
knowledge about the development of expertise in other
disciplines to medicine, with this effort spanning the
continuum; and ways to embed the competencies in
teaching and evaluation more effectively.
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