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Standard Setting in Medical Education: Which Cut-Off Cuts it?™

Standard setting of exams is an important element of
medical education. This is understandably so: it is
difficult to qualify for medical school in the first place
and once there, most assessments are high-stakes and
failure rates need to be justified. As a consequence,
numerous procedures have been established to deter-
mine cut-off values for exams. A cut-off value is the
score of an assessment that determines who passes the
exam and who does not. The cut-off in turn determines
the failure rate, which is the percentage of students
below the cut-off value who fail the exam.

There are two main categories of methods to
determine the cut-off: criterion-referenced methods
and norm-referenced methods.' Criterion-referenced
methods, which are also referred to as test-centred
standard setting, are independent of the test results and
are concerned with ascertaining whether the students
meet a pre-determined set of requirements.

In practice, this method often entails a panel of
experts scrutinising the test items to determine the
difficulty level of each item in terms of the hypothetical
“borderline” or minimally competent student. A popular
method is the Ebel Method in which experts judge each
exam item on two dimensions: difficulty (easy, med-
ium, hard) and relevance (essential, important, accep-
table, questionable).” This procedure is followed by a
discussion during which the experts seek to reach
agreement among each other on the estimated percen-
tage for each test item. Only after consensus has been
reached and the scores have been weighted, the cut-off
score can then be determined.

On the other hand, one norm-referenced method
establishes its cut-off in the form of a pre-determined
percentage of the test questions that need to be
answered correctly (e.g., minimum 60% correct).

*Peer review under responsibility of AMEEMR: the Association
for Medical Education in the Eastern Mediterranean Region.
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Another basic norm-referenced procedure is to deter-
mine the cut-off value by subtracting one standard
deviation from the mean. Recently, more sophisticated
norm-referenced methods were proposed, such as the
Cohen Method and the Modified Cohen Method. In the
Cohen Method, the scores of the high-performing
students at the 95" percentile are used as the norm
reference. In addition, the standard is set to 60% of the
top performing students’ score and not the cut-off score
of correct answers for 60% of the total number of
items.” A potential shortcoming of the Cohen Method
is that the multiplier (.60) and the band of the reference
group (95th percentile) were felt to be somewhat
arbitrary. The Modified Cohen Method estimates these
values more accurately based on historical data from
previous exams to come to a more informed decision
regarding the final cut-off value (for more details see:)”

From the above, one can see that there are many
different ways to determine the cut-off values for exams
and it appears that there is not one single gold standard.
But why is that so? Are the cut-off values generated by
these different methods significantly different from each
other or do they result in more-or-less the same cut-offs?

If the latter is the case, one does not have to worry
that much, as long as one can justify the selection of the
method, which will largely be determined by finding the
optimum between cost and practicality. Practicality is a
significant factor to consider, as faculty time and effort
are required to do standard setting for some criterion-
referenced methods. However, if these different methods
do end up with significantly different results, then it is
important to know which one to pick and why.

Since there are not many studies that provide a
comparison of a larger variety of cut-off values,
generated by different methods, we decided to look at
our own data. We extracted the exam data of our first-
year medical students for which we have five complete
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Fig. 1. Cut-off values using (1) Ebel Method, (2) 60% minimal pass,
five cohorts of first-year MBBS students (N=450).
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Fig. 2. Failure rates corresponding to (1) Ebel Method, (2) 60% min
Method, of five cohorts of first-year MBBS students (N=450).

cohorts and generated the most common cut-off values,
as well as the corresponding failure rates for each
cohort. The cut-off methods we used were: (1) Ebel
Method (note, this is the standard method at the
institution the data come from), (2) 60% minimal pass,
(3) norm referenced (i.e., Mean — 1SD), (4) Cohen
Method, and (5) Modified Cohen Method. The results
are depicted in Figs. 1 and 2.

The data revealed that the generated cut-off values are
largely similar—except for one, the norm-referenced
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SD) = Cohen's method ® Modified Cohen's Method

imal pass, (3) norm referenced, (4) Cohen Method, and (5) Modified Cohen

method (mean — 1SD), which appears to be overly strict.
See Cohen-Schotanus and van der Vleuten for an
elaboration regarding the issues related to the norm-
referenced method, which is not frequently used any-
more.” The cut-off values for this method are closer to
the 70% pass mark, whereas the remaining cut-off
values of the other methods are closer to 60%. Unsur-
prisingly, this more stringent pass mark results in higher
failure rates. Taking a closer look at the Ebel Method
reveals that it is substantially lower for the first cohort
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(AY1213) but does not lead to substantially higher
failure rates. The remaining methods are rather stable in
terms of cut-off values (the variation across cohorts is
less than 1%) and the failure rates are all less than 6%.

Based on our single-centre data from medical under-
graduates, it appears that in practice the different
methods to determine cut-off values do not result in
overly different outcomes (ignoring the norm-
referenced method of Mean — 1SD). All methods
resulted in more-or-less the same cut-off values around
the 60% pass mark and less than 6% failure rates.

Since all methods result in similar outcomes, it is
reasonable to conclude that the norm-referenced methods,
such as the Cohen Method is perhaps to be preferred over
the more time-consuming and thus costlier, criterion-
referenced method, such as the Ebel Method. Further-
more, considering that Cohen Method and Modified
Cohen Method were also close to the 60% cut-off, one
could even go a step further and simply use the a priori
determined 60% pass mark as the standard (as it is the
case at some Universities). This would save faculty time,
since neither time-consuming standard setting procedures
are required nor statistical number crunching; just 60% as
minimum requirement to pass. Critics, however, would
argue that even if we keep to the 60% cut-off, one then
has to safeguard that the exams are consistently of the
same difficulty level, otherwise the 60% is meaningless.
This in turn would require new standards and procedures,
which would involve similar variables we use now in the
methods for determining the cut-off.

So, are we back where we started? The short answer is,
yes. But are there no alternatives? One alternative is: get
rid of high-stakes assessments. Note, this does not mean
that we should abandon all assessments, but replace high-
stakes assessment with frequent low-stakes assessments.

To exemplify this case, the data we reported earlier in
this article are taken from a first-year MBBS programme
that employs Team-Based Learning (TBL) as its main
instructional strategy. In TBL, students have to complete
an individual self-test at the beginning of every TBL
session to determine whether they have prepared well for
the session (known as the individual readiness assurance
test). In our school, there are 64 TBL sessions in the first
year alone. Each test consists of 25-30 multiple-choice
items, which makes together 1,920 items over one year.
This constitutes an extensive test with high content
coverage and since the test items represent specific
learning objectives, the scores should be valid as well.

This might be an alternative to the high-stakes exam
that is held at the end of every year. There are some
higher-education institutions, outside the field of med-
icine, that have adapted such an approach and the data
show that these frequent, low-stakes assessments pro-
duce highly reliable and valid results.”® In addition,
students and staff are less stressed and assessment is an
integral part of the learning process. We ask: why not
adopt it in medical education? Perhaps it is time to
explore this further.
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