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Abstract
Aim: This paper reviews changes that are underway in postgraduate medical education in various European countries. Training in the workplace is a very effective way
of learning, but it has many imperfections. Changes in in-training assessment are
proposed to remedy some of these.
Assessment tools: The focus is on a set of assessment tools for performance in
authentic work-based contexts. These tools include direct performance measures of
single clinical events (mini-Clinical Evaluation Exercise, Direct Observation of Practical Skills, Objective Structured Assessment of Technical Skills, Case-based Discussion, Mini-Peer Assessment Tool) and performance measures over a period of time
(Multi-Source Feedback), based on judgement by one or more knowledgeable assessors (supervisor, other healthcare professional, patient, trainee himself/herself). Quantitative and qualitative information from single assessments is first and foremost used
to promote learning, but also aggregated across a large sample of contexts and assessors in order to obtain an overall picture of a trainee’s progress. Aggregating instruments, such as the portfolio, can be used to collect, support and assess outcomes in
terms of competencies achieved. We will describe this set of instruments and provide
theoretical background as well as our own practical experiences.
Discussion: A central message is that the utility of assessment methods lies very
much in the (understanding of) the users. Therefore, our concern is more with the
actual implementation of change than with the assessment technology per se. If we fail
in our efforts to implement real change, postgraduate education may be at risk for
bureaucratization and trivialization. We nevertheless are excited to see change happening in the right direction, but remain patient, not expecting very quick wins.

Introduction
In-training assessment (ITA) in postgraduate medical education in
Europe is on the eve of major change. Speaking of Europe as a
uniform geographic entity is tempting but not always accurate. More
particularly from an educational perspective, European countries are
not progressing at the same pace. Change is most marked in the
north-western parts of Europe, with the United Kingdom clearly
leading the way. While the whole of Europe is in the midst of
implementing a uniform two-cycle system of higher education,
including medical education,1 there is no similar initiative for postgraduate education. Currently, the requirements of postgraduate
medical education with regard to programme content and structure,
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accreditation and licensing vary both within and between countries.
Postgraduate specialty training may be preceded by 1 or 2 years of
general clinical training, as in the United Kingdom, or follow immediately after completion of undergraduate medical training, as in the
Netherlands, although it is customary for Dutch trainees to take up a
temporary post as a resident-not-in-training. Most surgical training
programmes in the Netherlands last 5–6 years. The last year of the
current programme in general surgery consists of ‘differentiation’,
with trainees spending 80% of their time working in upper/lower
gastrointestinal surgery (GI), trauma surgery, vascular surgery or
paediatric surgery. In the first 5 years, there are 3-month rotations in
the intensive care unit (ICU) and the emergency department, while
the remaining time is divided between the operating room, wards,
© 2013 The Authors
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outpatient clinic, on-call duty and special courses on subjects like
Advanced Trauma Life Support (ATLS) and laparoscopy. Over the
course of the 6-year programme, trainees are supervised by surgeons
on a rotation basis, and the intensity of supervision diminishes
over time. After the 6-year programme, many surgeons undertake
an additional training programme of 2 consecutive years in
subspecialties like surgical oncology, upper/lower GI, trauma
surgery, vascular surgery or paediatric surgery. Postgraduate training
in thoracic surgery, orthopaedic surgery as well as reconstructive
surgery is preceded by the first 2 years of the general surgical
programme. Surgical specialties like ear, nose and throat; gynaecology; neurosurgery and ophthalmology have separate programmes.
This bird’s-eye view of the variegated landscape of postgraduate
training in one specialty area in one country illustrates why it is
complicated to write about the European perspective. Setting aside
these reservations, we have no doubt that change is on the horizon.
In this paper, we attempt to outline the main trends. We hope the
readers will forgive us for using illustrations from our own context.
It should be Dutch.

Why change occurred is occurring
The simplest way of explaining why change is inevitable is to point
out that mere work experience in clinical practice does not suffice to
train competent medical specialists for today’s and tomorrow’s
health care. The apprenticeship model was the traditional approach,
but without disparaging the power of this model, it is obvious that
the complexity of modern health care in tertiary settings is a far
remove from the world of the dyadic interaction between apprentice
and master. From an educational perspective also, there is good
evidence that working in clinical practice is simply not enough. Let
us give an example. A British study found that in the first year of
postgraduate training, 8.4% of trainees’ prescriptions contained
errors, 1.89% of which were lethal.2,3 Remarkably, if not disturbingly, these percentages increased for second year trainees (10.3%;
1.57% lethal). Although the authors found no simple causal explanation, they advocated for better integration of theory and practice
and just-in-time (rather than just-in-case) training programmes.
Whatever the cause of the unexpected increase in prescribing errors,
imperfections in postgraduate training programmes are widely documented. They include sparse feedback,4 too much or too little
responsibility and numerous near accidents,5 limited direct observation of trainee patient interactions,6 a clash between production and
learning often leading to flat learning curves4 and unfavourable
learning climates,7 and if these shortcomings do not offer ample
incentive for change, there are the increasing calls for specialists to
possess competencies beyond the traditional domains of medical
knowledge and skills. Providing optimal care also depends on
general competencies in areas like communication, team functioning, information finding, professionalism, ethics, scholarship, etc.
Whenever things go wrong in clinical practice, more often than not
these general skills are involved.8
We have now outlined the reasons behind the sense of urgency
that has motivated regulators responsible for postgraduate training to
initiate proposals for change. Next, we will consider what sorts of
changes are required.
© 2013 The Authors
ANZ Journal of Surgery © 2013 Royal Australasian College of Surgeons

455

Proposed interventions
We see three fundamental strategies for change. The first one is
improved structuring of the learning process. This typically
involves translating competency frameworks and standards into a
formal curriculum structure. An example is the Canadian Medical
Education Directives (CanMEDS) framework,9 which was adopted
fairly recently to guide changes in all postgraduate specialist training programmes in the Netherlands (and other parts of Europe).
All disciplines in the Netherlands were required to write a curriculum plan. For general surgery, this resulted in 44 themes, clustered
around general surgery, upper/lower GI, vascular surgery, trauma
surgery, lung surgery and paediatric surgery. Several themes specifically address patient safety, handover, education and research.
Further, key procedures have been identified for each cluster, and
it is explicitly stipulated that the provision of structured written
feedback is obligatory in assessments of procedural skills. Trainees
have to keep track of all their activities, exams, assessments and
feedback in their (electronic) portfolio. Additionally, specific
courses must be offered, such as ATLS, Basic Surgical Exam,
X-ray health physics, ICU exam Fundamental Critical Care
Support, and supervisors have to regularly provide constructive
written feedback, schedule meetings with trainees and offer trainees opportunities to individualize their learning paths.
The second strategy is to enhance feedback and reflection. This
is where ITA comes in. Assessment has to be continuous and
(in)formative, based on the assessor’s first-hand experience
and direct observation and give an active role to the trainee.
Formal supervision sessions, progress reviews and progress decision moments are introduced as components of a structured assessment programme. We will elaborate on the ITA in more detail
later on.
First, we turn to the final strategy for change: organizational
interventions. These are prompted by the realization that plans on
paper do not in and of themselves change training practices. More
focused implementation strategies are required. Staff development
programmes form an integral part of such strategies. Furthermore, in
a wider organizational perspective, systems for quality assurance of
the curriculum need to be put in place. Quality assurance means
awareness of the input resources of programmes, evaluation of the
quality of programmes (for which evaluation instruments must be
developed) and a governance structure to monitor that necessary
programme changes are actually pursued. This is the organizational
counterpart of ITA: in-training evaluation of training programmes in
order to ensure that continuous plan-do-check-act cycles are implemented and ultimately (but not surprisingly) result in successful
accreditation.
These strategies can be observed to be taking place in a number of
European countries, albeit at a different pace, as we noted before.
But most importantly, there is a general sense of urgency and
changes are taking place that will impact on the training system as a
whole.10
Before returning to ITA and its crucial role, we will first discuss
some developments in assessment theory that underpin the current
developments in assessment of clinical performance in the
workplace.
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Assessment theory
Substantial progress has been made in assessment technology and
theory in recent decades.11,12,13 We will now attempt to describe the
main lessons in a nutshell. We have learned that not standardization
or objectification but sampling enables reliable assessment. Clinical
competence in whatever form or subdomain is inherently context
specific. We therefore need to sample across many contexts to be
able to make generalizable inferences that can help predict future
performance. On a similar note, sampling across many different
assessors in these contexts can overcome the subjectivity of assessments. We have learned that assessment drives learning, but that it
does not necessarily lead it in the desired direction. Classical
summative (end-of-course) assessments, although effective in
achieving competency gains,14 provide little information to guide
learning. If assessment is to have a positive effect on learning, it
must provide information that is meaningful to learners. This
strongly depends on both the quality of the feedback and how it is
used. Ongoing assessment, or ITA, should foster feedback that offers
incentives to improve performance and informs trainee action. We
have also learned that holistic judgements of complex competencies,
for example professionalism, can have validity and be even superior
to reductionist checklists, which only too easily turn learning into
ritualistic clinical performance. We have learned that any form of
assessment entails compromise. We cannot have individual assessment moments that are reliable, valid, acceptable, feasible and
meaningful, all at the same time. We want a collection of different
assessments, preferably arranged purposefully in an assessment programme, obtained with many different tools and sampling across a
wide range of contexts, patients and assessors. Different purposes
call for different compromises, but compromises are inescapable.
Individual assessments are viewed as representing single data points.
Single data points in an assessment programme should promote
learning and the one thing on which compromise is unacceptable is
learning value. Feedback should be served maximally in all individual assessments. By aggregating across data points, we gain an
overall picture containing a wealth of information. Promotion decisions (reliable and valid) must always be underpinned by aggregated
information, never by a single data point. We have learned that
aggregating information from individual data points is preferably
based on a meaningful classification of content. Only too often are
we tempted to aggregate across apples and oranges, simply because
they were assessed using the method (e.g. we average across a
resuscitation and a communication station in an Objectively Structured Clinical Evaluation (OSCE) assuming they have something in
common). However, it would be much wiser to aggregate across
methods in a way that makes sense. This is where competency
frameworks come in. Traditional assessment approaches tend to be
governed by isomorphic skill by method combinations: each skill
has its preferred assessment method (and no other one). In modern
assessment programmes, however, a variety of methods is considered suitable to assess a single competency and vice versa: a variety
of competencies can be soundly judged using one single method.
These developments have given rise to modern assessment technologies, specifically tailored to the clinical workplace. Figure 1
shows a familiar assessment framework representing a simple model

Does

Assessment of habitual clinical performance in the
authentic working context by professionals (incl other
healthcare professionals, patients and the self)

Shows how
Knows how
Knows

Assessment of clinical performance in standardized
simulated performance situations by trained professionals
(incl simulated patients)
Written, computer-based or oral assessments that test
for factual knowledge that assess application of
knowledge (usually scenario-based)
Written, computer-based or oral assessments
that test for factual knowledge

Fig. 1. Miller’s pyramid and types of assessment used for assessing the
layers.

showing competencies in ascending order of complexity with the
most suitable assessment methods. The first three layers (knows,
knows how and shows how) are typically assessed by standardized
tests (such as Multiple Choice Questions (MCQs) or OSCEs). The
top of the pyramid calls for non-standardized assessment in the
workplace. The ultimate goal is assessment of habitual performance
by many different (subjective) assessors across a range of different
contexts. Each individual assessment is primarily intended as a
source of feedback to trainees and should therefore be learner oriented, remedial and developmental, whereas aggregation across
assessments reveals a rich picture of competency development that
can be used for (intermediate and final) decision making about
progression and promotion. Aggregation can be done across the
layers of the pyramid, all depending on the competency structure
used. Although a good assessment programme uses instruments
from all layers of Miller’s pyramid, our discussion is confined to the
top of the pyramid because that is where most developments in
postgraduate medical education in Europe are taking place. We do
however wish to clearly state that limiting the assessment programme to work-based ITA alone is insufficient. An integral programme needs to be complimented with more standardized forms of
assessment sampling the other lower layers of the pyramid. These
other methods of assessment may either be internal to the training
program or external as a mandatory requirement from a professional
organization as is the case in many countries.

Developments in in-training
work-based assessment
The new approaches to assessment based on the developments in
assessment theory described in the previous section can be categorized as direct performance measures and aggregation methods. We
will discuss these categories separately and link them to our own
experiences and reflections.

Direct performance measures
Within this category, two classes of instruments can be distinguished
based on the duration of the assessment period: single event measures and global performance measures.
Single event measures are based on observation of clinical performance in one single event (patient encounter, procedure,
© 2013 The Authors
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handover). During and/or after observing the event, the clinical
teacher completes a generic rating scale (i.e. one that is not specific
to the case/patient in question) and additionally provides brief
written narrative feedback. In most cases, the common procedure is
for teacher and trainee to sit down after the assessment and talk
about the feedback from the rating form and the narrative comments.
The best-known instrument in this category is the mini-Clinical
Evaluation Exercise.15 Ratings are given on history-taking skills,
physical examination skills, humanistic qualities/professionalism,
clinical judgement, counselling skills, organization/efficiency and
overall clinical competence. Several other but similar instruments
address specific competencies, qualities or skills. Direct Observation
of Practical Skills16 assesses procedural skills; Objective Structured
Assessment of Technical Skills17 is used for surgical techniques in
the operating theatre; the Professionalism Mini-Evaluation Exercise
is tailored to aspects of professional behaviour in clinical performance.18 A method that is extensively used in the United Kingdom is
the Case-based Discussion (CBD), in which a brief presentation of a
case by a trainee is followed by a structured interview with an
assessor. Although CBD involves no direct observation (one could
challenge its position at the top of Miller’s pyramid for this), it has
its own place in the toolkit for in-training work-based assessment. A
web search on the above acronyms will yield a host of different
concrete examples of rating scales that are used all over the world,
including in Europe.
Solid evidence for the usefulness of these instruments is slowly
emerging,19,20 although more research is needed. Estimating reliability requires large scale datasets,16 but so far all research seems
to point to the magic number of eight encounters under the
assumption of a different assessor per encounter. We will now
discuss some of the lessons we have learned from our involvement
in the practical implementation of work-based assessment
instruments.
Giving feedback is a skill that has to be learned and maintained.
Feedback is well researched,21 and it is known that the way it is
delivered can make a dramatic difference to its effect.22 In our
experience, the feedback delivery skills of many clinicians fall
short with regard to promoting acceptance of and learning from
feedback. Feedback training programmes are therefore imperative.
Such programmes typically simulate or videotape an assessment
and the related feedback. Interestingly, the communication skills
underlying good feedback quite closely resemble the communication skills for doctor–patient encounters: stimulating reflection,
open-ended questioning, organizing information, formulating and
checking on an action, etc. Another similarity with the patient
encounter is the importance of a safe environment, which the assessor can help to establish. The dialogue between assessor and trainee
is probably the single most determining factor for the success of
this type of assessment.
As narrative, qualitative information is considered more useful
than numerical ratings; we invite assessors to verbalize their impression of the trainee from the assessment, in addition to completing the
numerical rating form. We advise them to focus on one or only a few
major points, always explicitly describe how the feedback connects
to the trainee’s actions (and follow-up) and document their feedback
on paper. This takes time, we agree. But, we are strongly in favour of
© 2013 The Authors
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few assessments that are done well and offer usable feedback as
opposed to numerous superficial evaluations, which offer feedback
of very poor quality if any.
It is also important to incorporate assessment as an established
component of the routines of clinical practice. We again stress the
importance of brevity (the ‘mini’ epithet deserves maximum attention). Nevertheless, observation and feedback use up time, one of the
scarcest commodities in hectic clinical workplaces. It is therefore
probably unrealistic to expect departments to sustain a meaningful
workplace assessment programme unless steps have been taken to
ensure that the programme is firmly embedded within the routine
clinical flow. That is why we are ardent supporters of fixed assessment moments within outpatient itineraries. Also, we champion
rotating appointments of assessors who are responsible for assessment within a given time window. Having talked at some length
about single event measures, we now turn our attention to global
performance measures.
Global performance measures assess clinical performance over
longer periods of time (e.g. 6 months or a whole year). The classic
supervisor rating would fit into this category, if only it sampled across
assessors. Multisource Feedback (MSF) or 360 degree feedback
seems today’s most popular exponent of this category.23 Again, a web
search will return a plethora of MSF questionnaires. Once an appropriate questionnaire has been decided on, they are sent to a variety of
assessors: usually the trainee him/herself and others who have relevant experience of the trainee’s performance, such as the clinical
supervisor, other healthcare professionals, peers, support staff and
patients. Assessors are usually selected by trainee and supervisor
together. Although variable numbers of assessors have been cited as
prerequisite for a reliable outcome,16,23,24 an approximate number of
eight assessors seems generally adequate. All aspects we discussed in
relation to single event measures apply in equal measure to MSF, but
there are some additional remarks to be made.
Feedback stands a better chance of being accepted if the assessors
have credibility in the eyes of the trainee. Involving the trainee in
selecting assessors can increase the credibility of the resulting information and thus the likelihood of feedback acceptance. Confidentiality and anonymity of assessor specific feedback all contribute to
making MSF work.
Feedback can trigger strong emotions. A moderator can make it
easier for a trainee to deal with these. Stimulating critical reflection
in a dialogue and giving the trainee time to respond to feedback are
important, as is follow-up.
The ‘less is more’ principle is perhaps even more apt in relation to
MSF. MSF is an intense and laborious process for all parties
involved. Doing it too frequently is likely to jeopardize the usefulness of the whole process.
If done well, trainees place high value on this type of evaluation.
It is a good idea to reduce the administrative burden by using
electronic tools. Such tools can also safeguard anonymity, aggregate
information and present it in attractive web-based graphical feedback reports.

Aggregation methods
Aggregation methods sample performance across a longer period of
time or even continuously. Two much-used instruments are the
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logbook and the portfolio. Portfolios have become particularly
popular and are gaining ground in postgraduate training programmes.25 In the Netherlands and in the United Kingdom, for
example, all programmes require their trainees to keep a portfolio
that is used to monitor progress, coach the trainee and assess outcomes. The portfolio has its origins in architecture and the arts.
Artefacts are assembled and presented to potential clients or supporters of the artist’s work. This concept has been transferred to
education, where the trainee presents evidence of work done and
competence gained. This can take the form of assessment results,
video materials, lists of procedures performed, academic work (e.g.
critical appraisal of a topic, a presentation), etc. Periodically, the
trainee reflects on the evidence, shares these reflections with their
supervisor or coach, draws conclusions and plans new learning
activities accordingly. Ultimately, the portfolio is assessed (e.g. by a
committee) in order to determine if the desired outcomes have been
attained. So, the portfolio is both learning and assessment instrument. It reverses the burden of evidence. The learner is responsible
for proof of competence, not the teacher/supervisor (as is the case in
all other forms of assessment).
We said earlier that portfolios are becoming increasingly
popular. More research around portfolios is emerging, and some
good reviews have been published.26,27,28 A few essential lessons
have been learned, and we now add some lessons from our own
practice.
Bureaucracy is to be avoided at all cost, as it is a sure way to
dampen enthusiasm. Physical size is no criterion for a good portfolio. Huge shoeboxes full of evidence which nobody looks at are
nothing but a waste of space. A good portfolio is lean and mean.
Evidence should be limited, but more importantly, it must be used
for reflection. Writing reflections is a tedious process, which only
very few people find enjoyable. Keeping things brief and feasible is
a wise strategy for effective portfolio use.
Just as with the other methods we discussed, the interactions
around the instrument define the portfolio’s success. The portfolio
should be shared with others in some sort of social interaction. This
will usually involve the supervisor or coach, but a peer group is
equally acceptable. Essential is the discussion around portfolio
content and the ensuing reflections. Without periodical discussion,
reflection and monitoring, the portfolio is reduced to a paper tiger
with no appreciable learning value. But, the crucial condition for
success is assessment. Only a portfolio that is assessed stands a
chance of being taken seriously by all involved. So, portfolios work
best if the functions of monitoring, coaching and assessment are
ensured and combined.
Computer technology can ease the administrative burden of
portfolio and even add value. For example, together with the University of Manchester, we have developed a web-based electronic
portfolio that facilitates all related assessment activities (using all
above described instruments), allows documentation of materials
(e.g. of surgical procedures), reflections, mentoring reports, etc.
and, on top of that, generates overviews and feedback profiles that
chart trainee progress. Obviously, synthesizing information across
instruments is only feasible if all instruments address the same
competencies. The electronic version of the portfolio is highly
appreciated by all users.
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Discussion
We introduced this paper by explaining why change in postgraduate
medical education is inevitable, and we argued that the workplace is
a powerful learning environment but with many imperfections. We
have outlined assessment strategies that can address some of these
imperfections. Central to our views is the notion that assessment
should first and foremost deliver feedback to promote and support
learning and that the trainee must be given an active and reflective
role.
Apart from feedback, ITA programmes enable high-stakes decisions. In fact, successful and full implementation of a portfolio
approach would obviate the need for a further high-stakes
summative exam. Such an exam would be just another point measurement in time and thus unable to provide as much or as rich
information as the data collected longitudinally and continuously in
the portfolio. This is not to say that standardized tests are superfluous. They are important, but they should be incorporated into an
overall programme of assessment and preferably integrated in ITA as
a programme. If external assessment is maintained, internal assessment procedures should be predictive for these external exams. The
portfolio is the umbrella that unifies formative and summative
assessment, offers optimal encouragement for learning, while at the
same time delivering high-quality information about a trainee’s
development as a basis for robust decisions. There are various strategies for maximizing the robustness of these decision,29 all related to
procedures to make decisions credible and trustworthy.11
Assessment and instruction are largely overlapping in this
approach. But, herein also lies the most dangerous pitfall. A general
lesson from our experience is that the value of instruments depends
more on the users than on the instruments themselves. The seriousness and the proficiency with which the assessment tasks are carried
out determine their learning value to the trainee. If assessment is not
conducted seriously, if filling out forms becomes a goal in itself
(because of an external requirement), learning value suffers. Like so
many assessment exercises, the process then becomes ritualized,
with people jumping through hoops and ticking boxes without
meaningful learning taking place. The baby will be thrown out with
the bathwater.
The problem therefore lies not so much with the ‘technology’ or
the ‘most appropriate’ assessment instrument, the problem lies
with implementation. Speaking from our experiences in the Netherlands, it has been a great pleasure to witness the changes in
postgraduate specialist training programmes. All disciplines,
including surgery, are implementing their new plans. It is immediately apparent that this will take time. If success depends on the
users, and if the users are asked to change their behaviours, it is
imperative that the users should gain a clear understanding of their
role in the learning and assessment process. This is a process that
is not to be taken lightly and one that cannot be rushed. It takes
time, effort and perseverance. We should not forget that clinical
supervisors learn like any other group of learners; they need to
understand why change is so important, they need to practise new
methods and they need feedback and time and help to digest it.
Like any other learner, simply telling them what and how they are
expected to change is unlikely to bring about any real and durable
© 2013 The Authors
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change. Several initiatives have been taken in many different institutions to ensure that teachers receive feedback on their work. For
example, the MSF approach has been used to evaluate clinical
supervisors’ teaching and supervisory qualities.30 All in all, the risk
of failure due to lack of understanding, commitment and skill in
those who actually have to run and deliver the programme highlights the relevance of the organizational interventions we
described earlier.
In conclusion, postgraduate medical education is indeed being
transformed in some European countries. We are fascinated to watch
as these developments unfold, and we are optimistic. Coming from
a medical school that was among the first adopters of problem-based
learning (in 1974), we have witnessed dramatic changes in undergraduate ‘lecture hall and classroom’ based teaching. School-based
learning has changed in medical schools across the globe, and teaching has professionalized to an astonishing degree. We think that
today we are on the brink of a similar change in work-based learning, particularly in the postgraduate arena. Like any change, do not
expect it to happen overnight. But also, do not be surprised when it
actually comes about.
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