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SUMMARY This article reviews consistent research findings
concerning the assessment of clinical competence during the clerk-
ship phase of the undergraduate medical training programme on
issues of reliability, validiry, effect on traiming programme and
learning behaviour, acceprability and costs. Subsequently, research
findings on the clinical clerkship as a learning environment are
discussed demonstrating that the clinical attachment provides a
rather unstructured educational framework. Five fundamental
questions (why, what, when, how, who) are addressed to generate
general suggestions for improving assessment on the basis of the
evidence on assessment and chnical traiming. Good assessment
requires a thoughtful compromise between what is achievable and
what s ideal. It is argued that educational effects are eminently
important in this compromise, particularly tn the unstructured
clinical setting. Maximizing educational effects can be achieved
in combination with improvements of other measurement quali-
ties of the assessment. Two concrete examples are provided to
tllustrate the recommended assessment strategies.

Introduction

A substantal part of learning medicine is to engage in real-
life professional activities. Traditionally, apprenticeship
learning has been relevant for the medical profession. Any
undergraduate training programme will end with an
extensive period of clinical rotations. By participating in the
clinical care, by observing the clinician, and occasionally
through formal and informal (bedside) teaching, students
will build their clinical competence. Postgraduate
programmes usually rely almost completely on the
apprenticeship model. In a typical undergraduate
programme students rotate through their clerkships in
varying or fixed order depending on the medical school. At
the end of each clerkship, students’ performance is assessed.
However, usually this assessment is not unproblematic
(Streiner, 1995). Clerkship assessment typically relies on
rather global evaluations from quite unstandardized testing
situations and is often based on limited samples of (real-
life) students’ clinical behaviour. However, in the past few
decades we have witnessed many developments in the field
of assessment. Existing test methods have been investigated,
and new methods have been proposed and investigated. By
now there is a considerable body of literature on assessment
in medical education. This article is intended as a contribu-
tion to the current debate on assessment of clinical
competence during clerkships in the undergraduate medical
curriculum. In it we offer some suggestions on how the
available knowledge about assessment might be used to
improve clerkship assessment.

Since assessment and education are inextricably linked,
we also address education during the clerkships. The article

is divided into four parts. First, we give a brief overview
summarizing the research consistencies found in studies on
assessment of clinical competence. Subsequently, some
studies on the didactic qualities of clinical clerkships are
discussed. These results are the basis for general recom-
mendations with respect to clerkship assessment. Finally,
two examples illustrate how these suggestions might be
translated into medical educational practice.

Outcomes of studies on assessment

Five characteristics can be used to evaluate achievement
tests: reliability, validity, effect on training programme and
learning behaviour, acceptability, and costs (Morgan & Irby,
1978, Van der Vleuten, 1996a). Each of these characteristics
1s addressed separately and general research consistencies
are summarized. In selecting assessment methods to evaluate
students’ performance during clerkships all five
characteristics should be considered.

Reliability

Reliability is concerned with the reproducibility of test
results. Reproducibility can be impaired due to various
sources of interference. A great many studies on reliability
have been published. The general conclusion to emerge
from these studies is that performance samples must be
large to counteract interference. The main source of interfer-
ence in all test formats is that competence measurement is
situation-specific. When a patient contact is used to assess a
student’s competence in clinical problem solving, the
resulting score appears to have little predictive value for the
same student’s score on a different patient problem. One
sample of performance, whether it is with a real patient, a
multiple-choice item, an essay or an OSCE station, consist-
ently correlates poorly with another sample of performance.
Competence varies considerably across content areas,
independently of the test format (pencil-and-paper, oral,
observation). We generally prefer achievement tests to make
judgements about someone’s competence irrespective of
the specific test content used. For example, which patient is
used in a long-case examination depends on chance: it could
have been any other patient. The content spectficicy problem
(Elstein et al., 1978) requires any assessment to use a large
sample of observations (items, patients, stations, essays, etc.)
to arrive at judgements that are not content-dependent. As
an inevitable consequence, assessment procedures are neces-
sarily lengthy. The sample size required depends on the test
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format. Multiple-choice items cover a domain in a shorter
time than does an observed structured clinical examination
(OSCE). For an OSCE to attain an acceptable level of reli-
ability, several hours of testing time are needed (Swanson ez
al., 1987, Van der Vleuten er al., 1994). Another source of
variability concern the assessors (correctors, examiners,
observers). For them the same applies as for content: as
their subjective influence increases, so must the sample; that
is, more assessors must participate in the assessment. The
greater the number of different assessors, the better the
test’s reliability. Even with rather subjective assessments,
the assessors’ influence can be neutralized by an efficient
assessment design, for instance by having different assessors
for different parts of the test (Van der Vleuten ez al., 1991).
Assessment guidelines, such as model answers or lists of
criteria, will help to neutralize assessor effects to some extent,
but a large sample of assessors is usually still required.
Global or holistic assessments do not necessarily yield unreli-
able data. They turn out to be reliable when concrete
behaviour is judged in a specific concrete clinical context,
such as in an OSCE station, or when a student performs a
physical examination in the clinic (Cunnington ez al., 1997;
Regehr er al., 1998). However, global ratings of general and
broad aspects of behaviour or competence over a prolonged
period of time, as is the case with most clerkship ratings, are
generally unreliable (Streiner, 1995).

Validity

For a test instrument to be valid it must evaluate what 1t 18
intended to evaluate. This presupposes that we know what
we want to measure. There is, however, no generally accepted
definition of medical competence. The questions ‘what is
competence?’, ‘what constitutes medical expertise?’, have
led to quite a few fundamental cognitive psychological
studies (Schmidt ez al., 1990; Regehr & Norman, 1996).

In the past, definitions of competence were developed
from the perspective that competence could be broken down
into different attributes. Separate test methods were
developed for each of these attributes. For example, it was
assumed that problem solving and knowledge were distinct
entities that could be tested separately. The attributes or
skills were conceived to be quite generic. The skill of problem
solving was considered to be general: the more a person
possesses this skill, the more clinical situations he/she is able
to handle.

It has been demonstrated, however, that such generic
skills are virtually non-existent. The content specificity
problem, described above, is a clear illustration. Knowledge
and skills have been found to be highly dependent on specific
content—or context. Similarly, separate attributes of
competence have turned out to be hard to define. Even a
relatively simple definition, such as the popular categoriza-
tion of competences into knowledge, skills and attitude,
proves problematic when attempts are made to develop
mutually exclusive definitions. Competences appear to share
many aspects. It has indeed been proven that seemingly
different competences are not independent of each other.
Assessments of different aspects of competence are found
to be strongly correlated (if reliably assessed). Knowledge is
an essential factor in all competences. The way knowledge is
structured, its interrelationships, and the extent of ‘automa-
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tion’ change with the building of medical expertise (Schmidt
et al., 1990).

There are nevertheless a few general insights into the
validity of measurement instruments that can be derived
from research results (Miller, 1976; Newble, 1976; Maatsch,
1978; Ward, 1982; McGuire, 1987; Elstein, 1993; Case,
1997). First, the test’s content rather than the test method
primarily determines what is being measured. Multiple-
choice questions can also test problem-solving competence,
while an oral examination can also test factual knowledge.
What is being tested depends mainly on the tasks to which
a candidate is exposed and less on the ‘wrapping’ of these
tasks. This argument should not be reversed by assuming
that format is of no consequence whatsoever. However, in
practice we tend to overrate the significance of the format
or method of assessment and some teachers are married to
certain methods because of their, supposedly, inherent
measurement potentials. The research has not yielded any
evidence to support unique characteristics of certain
measurement methods to assess certain competences. What
is put ¢n the method is more tmportant than the method
itself.

A second outcome is that, irrespective of what is being
assessed, no single assessment format is ideal. To achieve a
valid overall picture of clinical competence, a variety of
different test methods is needed.

When clinical competence is split up into (numerous)
attributes, and different methods are used for each arttribute,
an atomistic approach may be the result. At the end of a
curriculum, such as with clerkship assessment in particular,
we want to assess the integrated performance of clinical
tasks. Splitting up tasks into different attributes and testing
these separately will harm the authenticity of the assess-
ment.

Effects on training programme and learning behaviour

The findings on how assessment affects students’ learning
behaviour are unequivocal: learning is primarily test-driven
(Miller, 1976; Newble & Jaeger, 1983; Frederiksen, 1984;
Messick, 1994). Tests can drive learning by their content,
format and programming (Van der Vleuten, 1996a). Tests
and examinations determine students’ study success.
Students tend to adopt learning behaviour that achieves the
best results with maximum efficiency. Any strategy that
appears to offer the best chance of success is likely to be
adopted, whether it entails memorizing facts, knowing
everything about one subject because it is the examiner’s
favourite topic, or neglecting all other educational activities
to study for next week’s test. For students, the real
curriculum s the examination programme. If there is a
mismatch between the objectives of the curriculum and the
assessment programme, student learning will first and
foremost be test driven.

The obvious conclusion should be that this relationship
must be used instrumentally, that is tests should be used
explicitly to steer student learning in the desired direction.
However logical this may be, it nevertheless proves hard to
implement, since effects on student learning are not entirely
predictable. For instance, students’ performances on an
OSCE can be assessed using detailed checklists of criteria
with appropriate operationalizations to provide adequate
feedback to students. However, if students merely memorize
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the criteria to maximize their score, this test format will be
detrimental to their understanding (Van Luijk et al., 1990).
This example from educational practice demonstrates that
even strategies that are considered educationally sound can
have unexpected adverse effects. We should draw the conclu-
sion that the strategic use of tests should be accompanied
by permanent monitoring of how tests affect student
learning. Students study for tests, but they usually learn
little from them, because the educational value of tests is
being neglected in educational practice. Educational
programmes tend to emphasize the selective function of
assessment methods, which tends to detract from their
educational value. For instance, if a student is informed
only whether he or she has passed or failed at the end of an
educational unit (course, clerkship, block, etc.), the student
will remain ignorant of his or her strengths and weaknesses
and also of areas that require extra work. The feedback
value of tests need not be limited to students, but should be
extended to teachers. The results of tests indicate to what
extent students are attaining the educational objectives. A
multiple-choice item that yields many incorrect answers
may be indicative of that particular subject being addressed
inadequately during the course or not being described
adequately in textbooks. Thus, test results can be used as a
quality assurance tool (Downing & Haladyna, 1997; Verhoe-
ven et al.,, 1999). In day-to-day practice this use of tests
proves to be very limited.

Acceprability

Education in general, and assessment in particular, is strongly
determined by the expertise and experience of those
involved. Teachers hold strong personal opinions on testing,
fostered by their own educational history and experience.
These opinions tend to be rather naive. Many assumed
truths, such as what is being measured and the degree of
certainty with which judgements can be made, may in reality
prove to be less than true or even downright mistaken.
Research outcomes that demonstrate the opposite of such
naive intuitions are often not accepted (at least not
immediately). As a result, discussions on assessment are
dominated by tradition (and intuition) rather than research
outcomes (Van der Vleuten, 1996b).

Independently of whether this is justifiable, opinions,
feelings and tradition determine to what extent an assess-
ment method is accepted by both teachers and students.
Thus, acceptability is an important test characteristic on a
par with other, more objective ones. It needs to be taken
into account in designing and implementing assessment
methods. Nevertheless, we do not believe that resistance to
change is insurmountable. It is definitely possible to promote
change by combating ignorance. Education, training, and
staff development are prerequisites for change.

Costs

It is evident that good assessment is expensive. Constructing
good tests is by no means easy and requires considerable
time and energy, irrespective of the method used. Objec-
tions raised against these costs are often based on insuf-
ficient insight into the costs of educational development
and the role of assessment in the educational programme.
Quality assurance, with format-related, content-related and
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statistical procedures as integral parts, is essential to the
quality of assessment, but not very common in most medical
schools (Downing & Haladyna, 1997). Such procedures are
generally better left to central test committees than to
individual departments. The costs of using central test
committees may seem high compared with those for a
decentralized test organization, but only because the latter
are usually not explicitly calculated. The quality of assess-
ment depends on investment in test development and quality
assurance procedures.

Assessment as compromise

It will be evident from the above that it is impossible for a
test to fully meet all demands related to all five
characteristics. It is even more evident that perfection on all
characteristics is impossible to achieve. Improvement of the
quality of one characteristic usually goes at the expense of
the quality of another characteristic. For instance, resources
are generally limited, which means that test-related costs
reduce the budget available for other activities. In making
decisions on assessment, one needs to weigh the importance
of the five characteristics described above against each other.
No single characteristic can be neglected. What compromise
is reached depends on the context in which assessment
takes place and will therefore vary from situation to situa-
tion. Depending on the particular situation the weights
assigned to each characteristic will vary. For instance, if the
test result has far-reaching consequences, such as that of a
licensing examination, reliability will weigh heavily. It will
be clear that reaching a compromise is no predetermined
process. It is literally a matter of balancing the impact and
defensibility of specific choices given a specific educational
and assessment context.

Research findings on clerkships

The clinical clerkships in undergraduate medical training
are modelled after the old apprenticeship model. Working
and following the master’s example, the apprentice experi-
ences a learning situation that cannot be offered by any
other educational format. Despite participation in real work,
the emphasis in the clerkships is placed firmly on learning.
This changes after graduation. In postgraduate programmes
the emphasis shifts to work. Despite general agreement on
the importance of clerkship education, little appears to be
known about how students learn during clerkships (Jolly,
1994). The straightforward master—apprentice relationship
is actually hard to identify in day-to-day clinical practice.
Students find themselves confronted with a wide range of
medical professionals: house officers, registrars, consult-
ants, and paramedical workers, fellow students, and patients,
in the context of a strict formal and informal hierarchy
inherent in a complex health care organization, with expecta-
tions that more often than not remain implicit. In addition,
all these aspects tend to vary from place to place and from
clerkship to clerkship. Little is known about how students
actually learn, and which aspects make an effective contribu-
tion to students’ competence. From an educational perspec-
tive, clerkship training is for the most part a black box.
However, the clerkship as an educational environment is
gradually receiving more attention. Some important find-
ings have emerged from studies on clerkships:



There are far fewer patient contacts than is generally
assumed (Schamroth & Haines, 1992; Dolmans ez al.,
1999).

Considerable time is spent on activities with little
educational value (Cook ez al., 1992; Schamroth & Haines,
1992).

Individual students differ substantially with regard to the
activities they perform (Friedman er al., 1978; McKer-
wgow et al., 1991; Cook er al., 1992; Tortolani et al.,
1997).

Students have educational contacts mainly with house
officers and registrars and fellow students and to a lesser
degree with senior staff (Remmen er al., 1998).

The nature and quality of supervision shows great vari-
ability (Martens et al., 1999).

Students are only rarely observed during patient contacts
(Ende, 1983; Kernan & O’Gonnor, 1997; Szenas, 1997;
Dolmans er al., 1999).

The average level of expectancy on reaching the learning
objectives at the end of a clerkship differs only marginally
from the expectations at the beginning of the clerkship
(Scherpbier, 1997; Tortolani er al., 1997). Probably the
entrance expectations are too high. Moreover, there is
little consensus on the clerkship objectives (Scherpbier,
1997).

e A wide gap is experienced between the previous theoretical
training and clerkship teaching (Boshuizen, 1996; Prince
et al., 1999). In making the transition from theoretical
education to the clerkships students appear to experience
a huge chasm between these two curricular phases. The
shock of practice is a phrase that is being used. The
changed context results in students forgetting (or being
unable to apply) what they already know, being unable to
understand clinicians’ language, and needing consider-
able time before they can start to learn anything at all.
Knowledge often appears to be constructed inadequately:
a patient presents with complaints and symptoms, whereas
most textbooks focus on diagnoses (Prince ez al., 1999).
The change is also characterized by a (in some cases
difficult) socialization process. And finally, all these aspects
show large variations across individual students.

Although it is unclear how students learn during clerkships,
it should be said that there is no evidence that the above-
mentioned findings constitute a barrier to effective learning.
However, it seems safe to assume that clinical clerkship is a
relatively unstructured educational format. In light of the
above findings and the importance of clerkships to medical
education, improvements can and must be made.

Clerkship assessment

Bearing in mind the above evidence about assessment and
medical training in clerkships, we propose a number of
recommendations with respect to clerkship assessment. We
will structure these by addressing five fundamental ques-
tions to be posed concerning assessment (Harden, 1979).

Why?

“Why” is asked to determine the function of assessment.
Do we assess in order to take decisions over student promo-
tion (the selective function), to provide feedback to the
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student (the formative function) or to monitor the quality
of the educational programme (the accountability func-
tion)?

Assessment in clinical clerkships typically concerns the
final stage of undergraduate medical training. Thus, selec-
tion of students should play no or only a very minor role in
the assessment. Its proper place is at an earlier stage in the
curriculum. The emphasis in clerkship assessment must be
on the formative role of assessment (Bloom er al, 1971;
Miller, 1976; Leeder et al., 1979; Ende, 1983; Rolfe &
McPherson, 1995).

By saying so, we explicitly argue against the most common
use of assessment. It is often proclaimed that the clinical
situation is the ideal situation to decide whether a student is
fit to be a doctor. Irrespective of the high demands that such
a decision places on the quality of the assessment tool, we
consider it ethically unacceptable to postpone such a
far-reaching decision until the end of the medical
curriculum. Those in favour of selection of students at this
stage argue that students have no or only limited clinical
experience before this stage, and that attitudinal aspects in
particular can be assessed only in clinical practice. Apart
from the complexity of measuring attitude, we believe that
this too should have been done earlier in the curriculum.
However, the problem of doing so is of another nature.
Most undergraduate medical curricula are divided into two
relatively distinct parts: the theoretical phase (the first years)
and the clinical phase (the last years). This resembles a
so-called ‘H-model’. Although there are exceptions in some
innovative schools and in some countries, the H-model is
rather strictly used in many undergraduate medical training
programmes. It is indeed not surprising that students experi-
ence their entrance into the second phase as a dramatic
change rather than a gradual transition. Better integration
of theory and practice would ease the transition. However,
this would entail real patient contacts much earlier in the
curriculum. In such a curriculum, more resembling a
‘Z-model’, clinical contacts would be offered from the very
start of the undergraduate programme, gradually increasing
as theoretical education decreases over the course of the
curriculum. A curricular change that would introduce clinical
contacts at a much earlier stage would offer excellent
opportunities for earlier selection decisions.

Emphasizing the formative value of assessment during
clerkships becomes even more relevant against the
background of the lack of educarional structure of clerk-
ships as shown above. Feedback from tests might offer
students better guidance. The problem that students experi-
ence in applying theoretical knowledge demonstrates the
crucial importance of feedback. Students explicitly ask for
more direct observation and feedback regarding their activi-
ties. This is fully compatible with a more formative approach
to clerkship assessment.

The clerkship as a teaching programme also benefits
from more emphasis on the educational or formative impact
of clerkship assessment. If we formulate clear clerkship objec-
tives and assess students in relation to these expectations,
shortcomings in the curriculum can be identified and
anticipated and/or remedied (Wijnen, 1981; Miller, 1976).
In this way assessment stimulates improvement of the quality
of clerkship from a didactic perspective.
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The emphasis on the formative value of clerkship assess-
ment also allows us greater latitude for reaching a
compromise between the demands of the other assessment
characteristics. In a more selective approach one cannot
compromise too much on the psychometric qualities of the
assessment, such as reliability and validity. It can actually
easily be demonstrated that the psychometric quality of
most of our within-school assessments tends to be
substandard (Van der Vleuten ez al., 1994).

Whar?

In discussing validity, we stated that medical competence is
not easy to define. We propose a pragmatic approach
involving a definition of competence not so much in terms
of student abilities, but in terms of medical content relevant
to the objectives of the clerkship (Newble er al, 1994).
Rarther than speaking about a student’s clinical reasoning
ability, we would prefer to consider the student’s ability to
manage independently patients with a range of complaints
related to a multidisciplinary series of diseases/diagnosis.
This can be achieved by determining more systematically
which medical problems a student should encounter during
clerkship rotations and at what level a student should be
able to deal with them. Consensus on the objectives is not
easy but by no means impossible to achieve (Martens ez al.,
1997). In this approach, the debate would be one on medical
content conducted by medical professionals rather than on
inevitably fuzzy definitions of the abilities underlying clinical
competence, The literature offers a number of examples, for
instance from family medicine, neurology and nephrology
(Mancall er al., 1987; Martens et al., 1997). The benefit to
be gained from outlining the content of clerkships lies in the
provision of guidelines to both students and teachers, which
would enhance the educational structure of clerkships.

In the debate on clerkship assessments considerable
emphasis is often placed on the evaluation of attitude.
Attitude is a complicated concept. Psychologists define
attitude as the propensity for a certain behaviour. It has an
inside (a latent person variable) and an outside (the resulting
behaviour) (Batenburg, 1997). The inside is difficult to
measure and consequently untestable. The resulting
behaviour can be observed and therefore assessed.
Communication aspects or interpersonal behaviour are
relatively easy to assess using the many instruments that are
available. More global, holistic assessments may be useful,
however, but only when the assessment is anchored in
concrete (clinical) situations. The same rule applies again:
minimize ‘psychologizing’ and maximize stating concrete
and clinically meaningful actions. “The attitude is not
sufficiently patient oriented’ is less meaningful than ‘the
student fails to explain to the patient what physical examina-
tion he or she is going to perform’. Caution should always
be exercised in being too normative in an approach. Differ-
ences of opinion concerning the aspects of an ‘appropriate’
attitude are numerous, even when these aspects are translated
into concrete medical behaviour. In addition, the ‘masters’
attitude’, i.e. that of the clinicians, is not always entirely
exemplary, and we should beware of forcing students to
adopt ‘our’ attitudes through the assessment. Particularly in
the area of attitude assessment, it i$ even more important
that formative assessment should pave the way for a
compromise on the quality of the other characteristics of
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assessment. To our knowledge, there is no existing instru-
ment or format to test attitude that meets rigorous
psychometric requirements.

A clarifying and useful perspective on clinical competence
has been proposed by Miller (Miller, 1990). He described a
pyramid with various layers, as shown in Figure 1.The first
layer at the base of the competence pyramid consists of
knowledge or facts (knows). One level higher we find the
ability to apply knowledge in concrete situations (knows
how).This means that knowledge can be activated and used
to tackle problems, follow arguments, etc., but only at the
cognitive level. The next level up represents the ability to
use this knowledge to perform concrete actions (shows how).
At the top of the pyramid we find performance in day-to-day
practice, which is the final objective of competence (does).

In the literature a distinction is also made between
competence, i.e. what a person can do, and performance,
i.e. what a person actually does (Rethans er al, 1990).
Thus, competence refers to the first three layers of the
pyramid, and performance to the top. The relevance of
Miller’s pyramid to the discussion on clerkship assessment
is that the pyramid illustrates that clerkship assessment
should be geared to the top rather than to the lower layers
of the pyramid, seeing that the focus of clerkship learning is
the application of knowledge and skills in clinical practice.
The assessment should reflect this. Most of our assessment
instruments are geared towards the lower layers, even in
clerkship assessment, or, if directed at higher layers, their
quality is poor.

When?

The usual approach to assessment programming is plan-
ning a test at the end of a course or programme. From a
summative perspective—have students achieved the
objectives—this approach appears to be logical. From a
formative perspective, however, the logic is less obvious.
Students are hardly able to remedy their deficiencies at the
end of a course and feedback at this stage is of little use
(particularly if the results are limited to a mere pass or fail).
Programming tests midway through a clerkship or at the
start, or two tests, one at the beginning and one at the end
of a clerkship (longitudinal testing), would be more logical.
Generally, information on a student’s performance during a

Shows how

Knows how

Figure 1. Miller’s pyramid of competence.



specific clerkship is only available within the department or
clerkship concerned. It is not customary for information to
be passed on to the departments of subsequent clerkship
rotations. Again, from a feedback perspective, this does not
make sense. In summary, if clerkship assessment is regarded
as formative testing, more extensive programming should
be used instead of the conventional tests at the end of every
clerkship and information should be carried through
longitudinally. More frequent assessment (i.e. longitudinal
assessment) will also better reveal defects in the clerkships,
thereby enabling adjustment of the programme (Miller,
1976; Wijnen, 1981; Ende, 1983).

How?

This question addresses the assessment format or method.
It is questionable whether the most commonly used formats
really do assess what we want to assess during clerkships.
We would like to test the ‘does’ of Miller’s pyramid and it is
open to question as to whether this is the case in most
current training programmes. Oral and paper-and-pencil
tests are suitable for assessing the first two layers of the
pyramid. The popular patient-based examination, i.e. in a
long or short case, is intended to test the ‘shows how’, but
in many instances there is no direct observation of the
patient examination, which limits this test method to
the ‘knows how’. With regard to the top of the pyramid, the
assessment is usually restricted to a general evaluation of a
student’s functioning by a clerkship supervisor, but this is
hardly specific (has little feedback value) and is mostly based
on second- or third-hand information rather than on direct
observation of the student (which is rare) (Ende, 1983).
Assessment is limited to a general impression of the student,
which we know to be unreliable and uninformative. It is not
surprising that in practice these evaluations yield little
differentiation.

The popular objective structured clinical examination
(OSCE) uses direct observation of students in simulated
clinical situations under standardized conditions (Harden
& Gleeson, 1979). The assessment, however, remains limited
to the ‘shows how’. In conclusion, there is a wide gap between
the educational objectives and the assessment of clerkship
training. Considering the systematic relationship between
learning and assessment, we have every reason for concern
in this respect.

What we know from studies on assessment and clerk-
ships suggests various ways in which we could improve the
situation. From the perspective of Miller’s pyramid, we might
conclude that different assessment formats are needed,
covering the different layers of the pyramid. There have
been studies of formats for evaluating the top of the pyramid
in particular, such as longitudinal videotaping of patient
contacts and hidden simulated patients, but as yet these
appear difficult to implement because of logistic and financial
constraints (Rethans ez al., 1991; Ram, 1999). This leads to
the inevitability of more direct observation of students during
clinical work to assess clerkship performance (Ende, 1983).
This approach would have the additional advantage of
meeting students’ complaints that they experience direct
observation only rarely.

A second prerequisite is a large sample of student
performances. The traditional long-case examination
involving one single patient contact fails to meet this criterion
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and is thus unreliable, even if all examiner effects were to be
eliminated. As evaluations in a direct observation situation
are more subjective, the sample will have to be even larger.
The unreliability of using (inevitably) rather unstandard-
ized direct observation on the ward or in the outpatient
clinic as a basis for assessment will have to be compensated
for by a larger sample of observations. In this way the errors
per observation will be spread across the total assessment. A
large sample will also enhance the formative value (more
feedback) of tests in addition to offering increased reli-
ability.

Whichever assessment format is used, some form of
quality assurance is essential. This might be done by
monitoring (the construction of) test material, with regard
to both content and statistical aspects, and by regular evalu-
ation of the test’s educational effects, thus enabling adjust-
ment if needed.

Who?

Three different considerations need to be taken into account
in answering the question of who should be involved in
clerkship assessment.

In the first place all partners involved in clerkship training
should be involved in assessment. Nurses are likely to be
better judges of infusion skills during clinical contacts than
consultants. Other people can contribute to assessment
besides the formal clinical teacher.

Second, it is advisable to separate the roles of teacher
and assessor as much as possible in assessments of a
predominantly summative nature. Combining the two roles
causes problems to both student and teacher. The student’s
relationship with the teacher will change if the latter is also
judging him or her at the end of a clerkship. Conversely, it
is difficult for the teacher to be an objective judge when he
or she has been directly involved in ‘producing’ the outcome.

Thirdly, there is a need for more collaboration in assess-
ment. Two aspects are relevant. First and foremost, a
systematic and planned approach to clerkship assessment
requires better coordination and central planning—even
more so when multidisciplinary and longitudinal aspects
are incorporated into the assessment process. This will
inevitably have consequences for the organization.
Furthermore, collaboration makes sense from a cost perspec-
tive. Each discipline in each medical school designing its
own different tests for its own educational programme means
a substantial loss of capital. Developing adequate test
procedures is costly and there are no valid arguments against
collaboration and coproduction. Between-school exchange
or collaboration would achieve substantive cost reductions,
besides which, all parties involved would learn from the
experience.

Hlustrations of clerkship assessment

So far we have given rather general directions for clerkship
assessment on the basis of the five basic questions. We will
now present two concrete illustrations of how these recom-
mendations could be implemented. The examples illustrate
only two possible ways out of a myriad of possibilities to
implement the recommendations.
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A surgical examination

The surgical clerkship covers eight weeks with new students
entering the clerkship every four weeks. The clerkship can
be done in the academic hospital or in an affiliated hospital.
The general objective of the clerkship is to prepare students
for independent patient contacts on the ward or in the
outpatient clinic. This didactic mini-concept of the surgical
clerkship should be reflected in the assessment procedure.
The specific clerkship objectives are specified in a list of
patient problems and skills included in a logbook issued to
each student at the start of the clerkship. The logbook
contains information about the problems students must
encounter during the clerkship and also indicates the level
of mastery.

Figure 2 gives an overview of the assessment programme.
An entrance test is given in the first week. A multiple-choice
test is administered to test relevant knowledge on anatomy
and physiology as well as knowledge taught in the short
introductory surgical course earlier in the preclinical
curriculum. The test aims to refresh knowledge. Students
are advised to study the literature, depending on their scores
on the various domains. Test items being reusable, there is
no need to construct new test items (the questions are not
kept secret) and the entrance test is relatively cheap. It does
not contribute to the final assessment.

Halfway through the clerkship students take a mock
OSCE. Students tend to find an OSCE quite stressful. To
prepare for the OSCE, the students participate in the OSCE
that is the final surgical assessment of the preceding group
of clerks. The OSCE is organized in the academic hospital.
It consists of four 15-minute stations: three with integral
(simulated) patient contacts and one using models to test
skills such as suturing or infusion. Clinical staff of both the
academic hospital and the affiliated hospitals use checklists
to rate students’ performances. To stimulate feedback, the
last few minutes of each station are set aside for feedback by
the examiner. After the OSCE one of the surgeons conducts
a debriefing, which also covers students’ general experi-
ences in the surgical clerkship. The OSCE requires consider-
able staff effort and resources.

In the clerkship’s final week students take a computer-
ized test (Schuwirth e al., 1996). Students can log onto one
of the available computers whenever they want to take the
test. The test comprises a series of short realistic presenta-
tions of surgical patients, some with sound and video. The
presentation of the case is followed by one or more ques-
tions, in different formats (depending on the problem),
addressing the essential steps to be taken in managing the
problem. For each student an individual test is generated by

the computer from a large database of cases using a fixed
blueprint to balance for test content. The test score is
announced immediately after the test and the student
receives detailed feedback for all content-related dimen-
sions. If the student fails, the test can be repeated after one
day. The case database is used by all surgical departments in
the country. The development of the database was funded
jointly by all departments and involved a considerable invest-
ment. The bank is constantly being updated. Investment in
equipment was moderate and test administration costs are
nil (in addition, the case bank has given the affiliated
hospitals access to the university computer network,
including the library, email and the Internet). Clinical staff
receive periodic feedback on their teaching performance in
the form of a web-based summary of the test results on the
different surgical domains.

During the clerkship so-called logbook assessments are
given. Students must be observed during at least six patient
contacts followed by an evaluation by the clinician. It is the
students’ own responsibility to make sure that they are
observed. They are allowed to ask clinical staff to observe
them. A form has been developed to rate the contacts on a
five-point scale in respect of quality of history taking,
differential diagnosis, physical examination, management
and communication with the patient. There is ample space
for any additional narrative comments from both teacher
and student.

The final assessment of the clerkship is determined by a
combination of tests. One of the clerkship supervisors gives
recommendations for improvement in a written report. This
report is included in the student’s portfolio, which the
students take with them to the following clerkships.

A psychiatric examination

The second example concerns the clerkship in psychiatry.
This clerkship takes four weeks, two in an ambulatory care
setting and two in a psychiatric hospital. The general objec-
tive of the clerkship is to offer students a general orientation
on mental health care. The objective is kept limited on
purpose; students are not expected to have independent
patient contacts. The specific objective is to get acquainted
with the main psychiatric theories concerning
psychopathology and the consequences of these theories for
the therapeutic management of clients.

Figure 3 shows an overview of the test procedure.
Students are given a homework assignment at the start of
the clerkship. During the four-week clerkship students are
required to do a write-up of four patients. This report should
contain: the results of the psychiatric history; arguments

Week 1 — Entry assessment
Week 2

Week 3

Week 4 = Mock OSCE
Week 5

Week 6

Week 7

Week 8 = OSCE, Computer assessment

|
|
|

Log book assessment

|

I
|
v

Figure 2. An illustration of an assessment programme during a surgical clerkship.
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Clerkship assessment assessed

Week 1 = Homework assignment
Week 2

Week 3

Week 4 = Case-based oral examination

|  Student interview
v

Figure 3. An illustration of an assessment programme during a psychiatry clerkship.

supporting the choice of theoretical model that is most
appropriate for the complaints; an explanation of the
psychiatric picture and the proposed management strategy.
The four reports should deal with several different theoretical
models.

Students have an interview with their personal supervisor/
mentor at the end of the first, second and third week.
Subjects for discussion cover the student’s functioning,
including emotional experiences, progress of the homework
assignment and the patients encountered by the student.

At the end of the clerkship two (of the four) reports are
randomly selected at the last minute and provide the subject
of an oral examination. Each of two different pairs of
examiners, for which the student’s supervisor is not eligible,
asks questions about one case report. Each of the four
examiners rates the student’s performance independently. If
the average judgement across cases and examiners is
borderline, or if the marks given by the different examiners
are too far apart, consensus must be reached on the student’s
mark. All individual examiners’ marks are stored in a file.
Periodically, an average is calculated for each of the
examiners to gauge interexaminer reliability.

Conclusion

This article presents a summary of research results on assess-
ment and clerkships. These findings were the basis for general
recommendations for clerkship assessment. The recom-
mendations were illustrated by two examples of how final
clerkship assessment might be organized. These examples
underscore the importance of considering the educational
effects of assessment as well as its effects on students,
teachers and the entire curriculum. These effects should be
monitored continuously to ensure that students are given
the opportunity and are being encouraged to achieve the
educational objectives the clerkship is intended to provide.
In developing our examples we have tried to strike a balance
between the attainable and the desirable. Our prime guideline
in this has been that assessment should be an important and
powerful educational tool.
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