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Research

Lead
Worldwide, medical education research
has grown enormously the last twenty
years. There have been huge increases in
the number of scientific journals and the
number of issues published per journal,
the number of participants at national
and international conferences on medical
education and the number of candidates
with a career as medical education re-
searchers.1 But, apart from growth, which
developments have we seen in medical ed-
ucation research? Has medical education
research had a positive impact on medical
training? What future challenges will
medical education research have to meet
in order to further enhance evidence-
based innovations in our medical training
programmes? These questions are ad-
dressed below.

Changes in medical education 
research

Within the field of medical education re-
search, there has been a shift in the type
of studies that are conducted. It is a shift

from merely descriptive studies, explain-
ing which kinds of innovations are imple-
mented in practice, towards justification
studies. Justification studies often focus
on comparisons of curricula; e.g. does a
traditional curriculum result in different
outcomes compared to an innovative 
curriculum?2 Slowly, more clarification
studies are being reported, investigating
how different variables influence each
other and paying attention not only to
outcomes but also to the underlying
processes that could explain why and how
an intervention does or does not work

There has been much debate in the lit-
erature about justification or curriculum
comparison studies. To (bio)medically
trained researchers controlled experimen-
tation is the hallmark of good research.
But, controlling circumstances in educa-
tional interventions is very hard and often
impossible. Trying to control an educa-
tional intervention may actually lead to a
rather reductionist and trivial exercise.3

We do not argue that controlled experi-
ments should never be done, because it is
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dependent on the research question for-
mulated. We are currently involved in
testing the hypothesis that elaboration in
a group leads to better knowledge reten-
tion.4 The randomized experimental and
control groups are completely standard-
ized (through the use of video) except for
an elaboration intervention and the ex-
perimentation is conducted in a labora-
tory situation. Naturally, the price is eco-
logical validity and generalization to
authentic contexts.

Currently, more clarification studies are
being reported in the literature. This shift
is highly valuable. Education is a complex
domain in which many different variables
interact with each other, such as the stu-
dent, the teacher, the learning materials,
the assessment, et cetera.  Because of this
complexity, it is not easy to conduct re-
search in this area.5-6 The complex inter-
actions between different variables make
it difficult to compare curricula and to de-
tect the real cause of better outcomes.7-8

Clarification studies try to unravel the
processes underlying the observed effects
and address the question ‘Why or how did
it work?’2 These studies are highly valu-
able because they clarify what works
under which circumstances. Different
methods can be used to conduct clarifica-
tion studies, both quantitative and quali-
tative methods. Nowadays, an increasing
number of qualitative studies are being
published as opposed to quantitative
studies. Many qualitative studies focus on
answering the questions why (explana-
tion) and how, leading to deeper under-
standing of differing perspectives.9 Not
only qualitative studies but also design-
based studies are on the increase. In de-
sign-based studies, an educational design
is developed based on current theoretical
insights and evaluated by multiple meth-
ods, with the dual goal of refining theory
and improving practice.10 Design-based

studies are often conducted in real life
settings in which multiple aspects and in-
teractions are evaluated and in which re-
searchers and practitioners interact
closely with each other.10 The ‘ecological
validity’ of this research avenue is high,
but the proof will be of quite a different
nature than we are used to in the conven-
tional RCT approach. An example of this
type of research from our own experience
is the development of teaching portfolios
to stimulate the professional development
of teachers.11-12 Constructivist theories of
learning emphasize that learners actively
construct their own knowledge by inter-
preting events and information based on
what they already know. From this per-
spective, the professional development of
teachers can be encouraged by stimulat-
ing them to critically reflect on their
teaching practice e.g. by means of a teach-
ing portfolio, an authentic assessment
tool combining different instruments to
measure different competencies and in
which feedback plays a crucial role. Mod-
ern theories of assessment, teachers’ pro-
fessional development and teaching port-
folios were used to develop a teaching
portfolio prototype.13

In summary, the field of medical educa-
tion research has not only grown rapidly,
it has also changed over the past years.
More and more studies are reported that
deepen our understanding of how and
why education works. Mixed methods
and mixed research avenues that comple-
ment each other are needed, inspired by
theoretical notions that illuminate in
some way how and why things work in ed-
ucational practice.

Impact of research on educational
practice

The ultimate question is if and how med-
ical education research changes educa-
tional practice. Before answering this
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question it is first of all important to keep
in mind that the relationship between re-
search and practice is not always straight-
forward. Research often leads to contra-
dicting findings, open-door findings or
findings that are highly context-specific
and this can make it difficult to apply re-
search findings to medical training pro-
grammes. Despite these difficulties, med-
ical education research has definitely
contributed to improvements of training
programmes over the years. Workplace
learning and assessment will be described
below as two examples to illustrate the re-
lationship between medical education re-
search and educational practice. 

Workplace learning 
Workplace learning is considered by med-
ical experts to be the optimal way of
learning a profession. In medical curric-
ula, workplace learning has played a dom-
inant role for a long time. In many tradi-
tional curricula, students start with
theoretical courses during the first years
of the training programme and later move
on to clinical training in different disci-
plines in the hospital during which they
apply what they have learnt during theo-
retical training under the guidance of ex-
perts. Workplace learning is potentially a
very rich learning environment offering
students many possibilities to interact
with patients and medical experts and to
participate in clinical practice.14-15 Al-
though workplace learning offers many
opportunities for student learning, re-
search has demonstrated that students
also experience difficulties.16-17 found
that students experienced difficulties
when they had to apply in practice what
they had learnt during their theoretical
courses. In order to diminish the gap be-
tween theory and practice and to create a
more gradual transition from school-
based learning to workplace learning,

workplace learning is nowadays intro-
duced earlier in many medical curricula. 

Research has also demonstrated that
there are considerable variations between
students in the skills they perform and the
patients they encounter during workplace
learning.18 Learning takes place rather
haphazardly in workplace learning, de-
pending on the patients or problems pre-
senting in daily practice. Another major
problem, reported in several studies, is
that students often receive only limited
supervision and feedback.19-21 This is a
serious problem, since it is known from
the literature that direct supervision in
the workplace is the key to effective stu-
dent learning.22 Quality of supervision
has been demonstrated to have a direct
impact on students’ clinical competen-
cies.23 Insights about these shortcomings
of workplace learning have led to the de-
velopment of several interventions to op-
timize student learning, such as in-train-
ing assessment to provide learners with
more feedback, structuring of workplace
learning experiences, deepening the re-
flective component of learning based on
(rich) information from others, et cetera.
In addition, there has been increased
awareness of the importance of training
clinical staff members and providing
them with new knowledge and skills for
effective teaching and learning in the
workplace.24 Compared to a few years
ago, today much more time is devoted to
faculty development activities during
which faculty learn more about effective
workplace learning and tools they can use
to optimize workplace learning.

The attention given in the literature to
problems of workplace learning have also
led to the development and implementa-
tion of instruments for evaluating the
quality of the clinical learning environ-
ment25 and the performance of clinical
supervisors.26 Finally, only recently, con-
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cerns about the quality of student learn-
ing in the workplace have led to the im-
plementation of longitudinal attachments
in undergraduate medical training pro-
grammes to increase student continuity
with patients and supervisors.27 But, not
only undergraduate medical training pro-
grammes have changed over the years,
postgraduate medical education has also
seen rapid changes since 2000.28

In sum, research within the domain of
workplace learning has contributed to var-
ious initiatives aimed at optimizing work-
place learning. Apparently, medical educa-
tion research can lead to changes in
educational practice. But, it is also impor-
tant to keep in mind that it is not easy to
implement findings from research in daily
practice. For example, although it is
known that high quality supervision is the
key factor for the success of workplace
learning, it remains difficult to stimulate
clinical staff to spend more time supervis-
ing students during workplace learning,
because of competing values and responsi-
bilities between patient care, research and
education.29 Improving education not
only requires the introduction of new tools
in educational practice, it also requires a
cultural change, commitment and involve-
ment from all participants in the work-
place and this requires long-term efforts.

Assessment
The area of student assessment is defi-
nitely one that is led by research. We will
present a few instances and refer for the
broader developments to other litera -
ture.30-32 In the sixties it was found that
performance on one assessment exercise
(item, station, oral, patient encounter,
etc.) was hardly predictive of perfor-
mance on another exercise. The phenom-
enon has been termed the ‘content speci-
ficity problem of clinical competence’ and
was later found to occur with virtually all

assessment methods, regardless of what
was being measured. The phenomenon
resonated with findings in cognitive psy-
chology and stimulated a great deal of
cognitive expertise research (which in it-
self had quite some impact on educa-
tional practice). The impact on educa-
tional practice was that short, single shot
assessments were abandoned (e.g. the
long case) and that efficient sampling
strategies across content were introduced
in any method of assessment. It was also
found that contextualizing assessment by
presenting authentic tasks did not require
extensive, complex and resource intensive
simulations, but could be achieved with
short scenarios or vignettes. It was also
found that the stimulus format, the task
presented to the assessee, was more im-
portant than the response format (open,
closed, oral, performance-based, etc.).
This has had a tremendous impact on as-
sessment strategies all over the world. For
example, licensing examinations across
the world have completely changed their
practice of written assessment. All written
test items have been changed to small but
authentic simulations of authentic profes-
sional tasks, requiring higher cognitive
abilities and application of knowledge.
Later this was followed by performance-
based assessment strategies using the
same approach: efficient, frequent and
authentic sampling across a number of
clinical encounters using multiple asses-
sors. There are probably very few medical
schools around the world that do not use
the Objective Structured Clinical Exami-
nation (OSCE) one way or the other. It is
a very clear example of how educational
practice is influenced by research. In the
mean time research has considerably 
professionalized the OSCE approach in
general (scoring, standard setting, role
playing, equating, et cetera); a whole
‘OSCE-ology’ has emerged from that.
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An interesting more recent insight is
that objectification is not really a required
goal and sometimes even not a desired
goal in assessment. Subjective measures
can be reliable and objective ones can be
unreliable all depending on how the sam-
pling is performed. The key is sampling
across elements that influence the mea-
surement. The key is NOT standardizing,
structuring, or objectifying the measure-
ment. This is a tremendous insight with
dazzling practical implications. The
OSCE was invented as a reaction to sub-
jective clinical examinations. It was there-
fore called ‘Objective and Structured’.
However, reliability and validity depend
on how sampling is done across content,
patients and examiners much more than
on how structured or objective the mea-
surement itself is. This insight is the basis
for moving back to the unstandardized
‘noisy’ but authentic clinical context and
for conducting appropriate sampling. All
work-based assessment as it is currently
developing is based on these premises.33

In all, assessment provides an excellent
example of how research is able to impact
educational practice.

Future directions for medical 
education research

The professionals involved in medical ed-
ucation research are growing not only in
number but also in the diversity of their
scientific backgrounds. At the same time
medical education research is being ac-
cused of a lack of scientific rigour or of in-
sufficient quality.34 According to some
leaders in the field, progress in medical
education research has been too slow.
They argue that many of the studies 
reported in the journals have been done
before or lack a theoretical background or
fail to test theories.34-35 Furthermore,
there is a lack of understanding about 
social science research and qualitative

methodologies, probably due to the dom-
inance of the biomedical model.34-35

These factors hinder the increase of the
body of knowledge in the field of medical
education research.

Of course, the quality of research
should be increased by conducting stud-
ies that test theories 35 and by conducting
more rigorous qualitative studies and
mixed-methods studies. Theories need to
be used too. They give researchers differ-
ent ‘lenses’ through which to look at com-
plicated problems and social issues. The-
ories broaden our understanding of
situations and can be applied in prac-
tice.36 And of course, medical education
research should lead to the creation of
new knowledge for academics37 and con-
tribute towards our understanding of the
problems encountered in education.1

But there is one very fundamental as-
pect of the research in medical education
that is quite unique and which holds
promise for research impacting educa-
tional practice. That aspect is the partici-
pation of the medical teachers – the prac-
titioners of medical education – in
conducting the research and in dissemi-
nating it. In general education, there is
much discussion about the gap that sepa-
rates educational research from educa-
tional practice.38 Education research is
accused of being too theory oriented and
of failing to address the problems of edu-
cational practice. On top of that, the users
of general education research, the teach-
ers, are disengaged from participating in
the research. We daresay that this does
not apply to medical education and that
in fact the opposite is true. Very charac-
teristic, but also unique, is that the teach-
ers within the medical domain participate
in conducting the research and in dissem-
inating it. There is no other domain that
has so many international journals dedi-
cated to education (we counted 15 but
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lost track), some of which are specifically
dedicated to the translation of research to
education practice (i.e., Medical Teacher,
The Clinical Teacher). The international
meetings on medical education have be-
come huge in number of attendees. In
part, the explanation for this lies in the
amalgamation of what is offered in these
meetings (workshops, symposia, hands-
on experiences, practical experiences and
research). This thriving community of ed-
ucation specialists and representatives
from the domain itself, we believe, is the
agent of the impact of research on educa-
tional practice. This community is slowly
but clearly professionalizing in terms of
educational research standards and the
use of theory. It is crucial, however, that
we professionalize at the right pace. We
need to strike a careful balance between
research that has practical relevance and
research that is of high scientific quality
and clarifies what works well under
which conditions and why. We should
never risk becoming disengaged from the
medical teacher or any other person hav-
ing a direct responsibility in educational
practice.39 We believe and are determined
to continue to cherish this participative
community in medical education. The im-
pact will follow almost automatically.
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