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Abstract
Background: Teachers involved in test development usually prefer criterion-referenced standard setting methods using panels.
Since expert panels are costly, standards are often set by a pre-fixed percentage of questions answered correctly or normreferenced methods aimed at ranking examinees.
Aim: To discuss the (dis)advantages of commonly used criterion and norm-referenced methods and present a new compromise
method: standards based on a fixed cut-off score using the best scoring students as reference point.
Methods: Historical data from 54 Maastricht (norm-referenced) and 52 Groningen (criterion-referenced) tests were used to
demonstrate huge discrepancies and variability in cut-off scores and failure rates. Subsequently, the compromise model – known
as Cohen’s method – was applied to the Groningen tests.
Results: The Maastricht norm-referenced method led to a large variation in required cut-off scores (15–46%), but a stable failure
rate (about 17%). The Groningen method with a conventional, pre-fixed standard of 60% led to a large variation in failure rates
(17–97%). The compromise method reduced variation in required cut-off scores as well as failure rates.
Conclusion: Both the criterion and norm-referenced standards, used in practice, have disadvantages. The proposed compromise
model reduces the disadvantages of both methods and is considered more acceptable. Last but not least, compared to standard
setting methods using panels, this method is affordable.

Introduction

Practice points

There is a vast amount of literature on standard setting in
assessment. One thing is clear: there is no gold standard
(Friedman Ben-David 2000; Norcini 2003; Downing et al.
2006). Two main categories of standard setting methods can be
distinguished: (1) criterion-referenced or absolute methods,
where standard setting is independent of test results (Angoff
1971; Ebel 1979) and (2) norm-referenced or relative methods,
where standard setting is based on test results (Norcini &
Guille 2002; Downing et al. 2003). Norm-referenced standards
are considered the method of choice when the aim is to rank
examinees. Criterion-referenced standards are considered
most appropriate when the aim is to ascertain whether
examinees’ mastery of a specific domain meets the pre-set
requirements (Norcini 2003). Unfortunately, these two different approaches can yield widely divergent results on the same
test (Norcini & Shea 1997; Cusimano & Rothman 2003;
Downing et al. 2003; Reckase 2006).
Teachers tend to favour criterion-referenced standards
because they seek safeguards to ensure that their students
have attained the required level of mastery to certify
competence. Criterion-referenced standard setting procedures
typically require panels to determine the minimally acceptable
level per item (Bandaranayake 2008). However, panel

. Different standard setting methods lead to different test
results. A gold standard does not exist.
. Criterion-referenced methods with a pre-fixed cut-off
score lead to a large variation in failure rates. Normreferenced methods lead to a large variation in cut-off
scores. These disadvantages diminish the credibility and
defensibility of the methods.
. A compromise method, combining a pre-fixed cut-off
score with a relative point of reference, reduces the
disadvantages of conventional criterion and normreferenced methods, whilst making optimal use of the
advantages. The method is more acceptable than
conventional criterion and norm-referenced methods,
and, last but not least, affordable for in-house tests.

procedures are time consuming and, therefore, often too
costly to use for in-house tests. The generally limited resources
prohibit the regular use of panels for standard setting
procedures. As a consequence, cut-off scores are often
established in the form of a pre-fixed percentage of test
questions that is to be answered correctly. Different countries
have different traditions in defining minimum requirements.
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A cut-off score that is commonly used on the European
continent is 55% or 60% correct answers after correction for
guessing, but practices vary widely. In the UK, the norm is 50%
(Nuffic 2006).
Unfortunately, the use of such pre-fixed cut-off scores can
cause unexpected and substantial variation in pass/fail
decisions, simply as a function of test difficulty. Normreferenced standards, on the other hand, can result in
unacceptably low cut-off scores and fixed numbers of
examinees passing and failing the test, irrespective of the
ability of the specific group that is being assessed. In both the
cases, there is an undesirable mismatch between test results
and expectations (Norcini & Guille 2002).
To minimise the disadvantages of both standard setting
methods, we propose a compromise: a conventional, pre-fixed
cut-off score with high performers as relative point of
reference (Cohen-Schotanus et al. 1996). We have used this
method for some years and, in our opinion, it is practical,
acceptable and, last but not least, much more affordable than
standard setting methods using panels. In the Netherlands, this
method has come to be known as Cohen’s method.
Because we feel that this standard setting method may be
of use to a wider audience – especially faculty who prefer to
certify competence using a criterion-referenced standard, but
do not have the resources to convene standard setting
panels – we will describe and explain why it was developed.
After illustrating how conventional standards can lead to
widely differing cut-off scores and highly variable failure
rates, we compare the results of both conventional methods
with those of our new method and infer the advantages of
the new method as a compromise between the two
approaches.

Two practices compared
To underline the large variation in cut-off scores and failure
rates between, and even within, different standard setting
practices, we will present the historical data used to develop
Cohen’s method. We examined the cut-off scores and failure
rates of tests related to the same six block courses (6 weeks)
administered to the first-year medical students at Maastricht
University over a 9-year period (54 tests, administered between
1985 and 1994) and of 9 discipline-related tests administered to
medical students of Groningen University over a 6-year period
(1990–1995). Because we were only interested in tests relating
to courses that had remained unchanged during the study
period, the total number of included tests was 52.
In Maastricht, a norm-referenced standard setting method
was applied at that time. The block-related tests consisted of
200 newly constructed true/false items. In keeping with the
self-directed learning approach of the Maastricht problembased curriculum, a question mark option was added and
formula scoring was used where the percentage of incorrect
answers was subtracted from the percentage of correct
answers to yield the final score. The mean score minus one
standard deviation was used to set the standard (Wijnen 1971).
Cut-off scores varied between 15% and 46% (Figure 1), both
within and between block tests over the years. There was no
consistency or pattern that could explain this variation (i.e.
across cohorts). Even within the same block course and with
unchanged course delivery across years, cut-off scores varied
substantially. The only logical explanation that remains is the
use of new items with concomitant variation in test difficulty.
The overall average percentage of students failing a test was
stable at approximately 17%.
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Figure 1. Minimum pass levels (%) of medical students on six written block-related tests in the first year of the Maastricht
medical curriculum over a period of 9 years. The passing score was based on a relative standard setting procedure (average score
minus one standard deviation).
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In the same period, a conventional, criterion-referenced
standard setting method was applied in Groningen. The
discipline-oriented tests consisted on an average of 75 newly
constructed multiple-choice questions (1 point for the single
best answer). A pre-fixed cut-off score of 60% with correction
for guessing was the standard. The resulting failure rates varied
from 17% to 97% (Figure 2). So, here we find variation as we
did in the Maastricht data, but, in this case, it is the failure rates
that are not stable. Again, this variation appears to be rather
random and occurs between and within disciplines, and again,
it seems to point to a major effect of variation in test difficulty.
The standard setting practices in Groningen resulted in an
average failure rate of 53% in contrast to an average failure rate
of 17% in Maastricht with relative standards. Please note that
these are real-life historical data and, moreover, that the
Groningen practice is widely used in the European Higher
Education Area.

What can we learn from this?
The differences between the outcomes of the two standard
setting practices are larger than expected. First of all, there is
the variability in cut-off scores (norm-referenced standard) and
pass/failure rates ( pre-fixed standard), even within the same
courses across years. It is highly unlikely that these results can
be attributed to course or test content, because we only
included tests if the course had remained unchanged. Thus,
the most probable cause is variability in test difficulty across
different tests, both within and across courses. We can learn
from this that any standard setting method that does not take
test difficulty into account in some way is in danger of
damaging credibility. From this perspective, norm-referenced
standards are to be preferred over pre-fixed standards.

It should be noted that criterion-referenced standards based
upon panel judgements (such as Angoff and Nedelsky)
co-vary with item and test difficulty (Verhoeven et al. 1999)
supporting their credibility.
The second outcome is the large average difference in
failure rates between the two methods, with the normreferenced standard being much more lenient than the prefixed one. This begs the question whether this difference
between the two standard setting methods could be associated
with differences in knowledge gains. A plausible answer to this
question can be found in the progress test results of the
students from both universities. Progress testing is assumed to
be curriculum independent (van der Vleuten et al. 2004). Test
items are tailored to the Dutch national objectives for
undergraduate medical education (Metz 1999). The obvious
expectation would be for the Groningen students to outperform the Maastricht students, because they had to meet higher
cut-off scores. However, we found no significant recurring
differences, not even at graduation level, i.e. in year 6 of the
two curricula (Bender et al. 1984; Verhoeven et al. 1998;
Muijtjens et al. 2008). Apparently, low cut-off scores for
in-house block-related tests have no linear negative impact on
students’ performance on progress tests. This leads us to the
conclusion that the norm-referenced standards are not too
lenient. Because of the numerous re-sit tests taken by the
Groningen students, they took 1 year longer to graduate than
their Maastricht colleagues of the same entering cohorts
(Cohen-Schotanus 1999). If we were to express this in terms
of effort and resources expended, we would come to the
rather shocking conclusion that the use of standards, set by a
conventional, pre-fixed cut-off score ( percentage of items
answered correctly), leads to a potential substantial waste of
resources. Thus, we have evidence that pre-fixed cut-off
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Figure 2. Failure rates (%) of 52 undergradute medical tests relating to nine disciplines based on the 60% absolute standard,
corrected for guessing.
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scores too often result in unrealistically high failure rates. So,
again, we can only conclude that the use of such a standard
setting method is less credible.
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Finding the right balance
Despite the absence of a gold standard to identify the ‘best’
standard setting methods, some conditions have been
identified as being able to enhance the quality of standard
setting methods: (1) stakeholders agree on the standard setting
method; (2) the method has credibility; (3) the method is based
on sound research; (4) the method is easy to understand and
use (transparency) and (5) the method yields realistic outcomes (Norcini & Guille 2002). Realistic outcomes combine a
credible cut-off score with an acceptable failure rate. If a
standard setting method produces unrealistic outcomes, it
cannot be considered credible. Our experience has taught us
that teachers have a tendency to blame unrealistic outcomes
on students’ shortcomings. Over the years, we have heard the
same excuses and explanations for unexpectedly high failure
rates time and again: students do not study hard enough; class
attendance is low; the previous cohort was much more
intelligent or the students were preoccupied with the Soccer
World Championship in the run-up to the test. Students, on
their part, complain that this year’s test is substantially more
difficult than last year’s test; several test items are flawed; the
items are not representative of course content or the handouts
were not available in time. All these factors are a threat to the
validity of a test (Downing & Haladyna 2004). Research also
shows that flawed items make a test more difficult (Downing
2005).
It is an advantage of norm-referenced standards that they
will correct for errors in the educational programme and the
test. However, such standards bring their own idiosyncratic
problems. The first problem is that students who do not
prepare for the test and/or whose course attendance is low
tend to depress the mean score and, consequently, the cut-off
score. Because of this problem, most teachers consider normreferenced standards as not acceptable. The second problem is
that, regardless of the group’s ability, a fixed percentage of
examinees will always fail (Muijtjens et al. 1998), which seems
rather unfair and compromises the credibility of this method.
Another way to correct for test difficulty and flaws in the
educational or assessment process is to use a compromise
method. An elegant example of such a method is the Hofstee
method (Hofstee 1983). Judges are asked to specify two levels:
a maximum cut-off score where a 0% failure rate is acceptable
and a minimum cut-off score where even a 100% failure rate is
acceptable. As a result, cut-off scores and failure rates will vary
depending on the difficulty of the test. Unfortunately, we
found that this method was too complicated and not
sufficiently transparent to be acceptable to teachers and
students. Too often, this method did not prevent high failure
rates (Cohen-Schotanus et al. 1996). Once again, we found
ourselves faced with the challenge to devise a method that
combines the fairness of norm-referenced standards with the
undeniable attraction of pre-fixed cut-off scores representing
the minimally required standards of mastery.

The Cohen method
In an attempt to combine the advantages of both standard
setting methods and diminish the disadvantages, we searched
for alternatives. Pondering the problems posed by the
instability of cut-off scores and failure rates, it dawned on us
that there is one stable factor in the complicated process of
standard setting: the best performing students. We decided to
include their performance in the standard setting process by
taking the highest student’s scores as a point of reference
instead of the mean score of all students. The argument
supporting this idea is that, in large groups in any case, the
results of the best performing students are the best estimate of
the outcome to be attained on that particular test. The brightest
students who understand and have mastered the course
material and irregularities in educational practices are unlikely
to have a substantial impact on their performance.
Nevertheless, variation in test difficulty will inevitably affect
the results of the group, including those of the brightest
students. Therefore, we decided to set the standard at 60% of
the highest achiever’s score instead of the cut-off score of
correct answers for 60% of the total number of items. The
rationale underlying this compromise method turned out to be
easy to explain to both teachers and students and proved
highly acceptable. Moreover, the method is transparent:
students can be sure in advance that 60% correct answers
(after correction for guessing) is a guaranteed pass. Naturally,
60% correct answers is an arbitrary minimum pass rate, which
is tailored to the Dutch conventional way of grading exams. In
the following section, we will compare the outcomes of the
proposed compromise method with those of the other
standard setting methods.

Application of Cohen’s method
In order to compare the methods, we applied the normreferenced standard, the pre-fixed standard and Cohen’s
method to the 52 Groningen tests to determine the differential
effects on cut-off scores and failure rates. For Cohen’s method,
we used two points of reference: (1) the highest scoring
student; and (2) the 95th percentile point.
For Cohen’s method, the following formula was applied:
Standard ¼ cN þ 60ðN   cNÞ
with c being the proportion of chance performance in the test,
N the total number of items in the test and N * the score of the
best performing student(s).
The norm-referenced standard and Cohen’s method yield
lower cut-off scores (Figure 3) and considerably lower failure
rates (Figure 4) than do the pre-fixed 60% standards. The
outcomes are summarised in Table 1. Application of the normreferenced standard to the Groningen tests leads to average
failure rates of 15%, which is comparable to the Maastricht’s
17%. Unlike the Maastricht students, the Groningen students
could not use the question mark option. They had to answer
all the questions and were not penalised for incorrect
answers. Therefore, the Groningen tests had higher cut-off
scores with the norm-referenced standard than their Maastricht
counterparts.
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Figure 3. Minimum pass levels of 52 tests of third and fourth-year medical students based on different standard setting
procedures: (1) 60% absolute standard, (2) 60% of the highest score, (3) 60% of the 95th percentile and (4) the relative standard of
mean score minus one standard deviation.
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Figure 4. Failure rates (%) on 52 tests of third- and fourth-year medical students based on different standard setting procedures:
(1) 60% absolute standard, (2) 60% of the highest scoring student, (3) 60% of the 95th percentile (all corrected for guessing) and
(4) the relative standard of mean score minus one standard deviation.

Application of Cohen’s method based on both points of
reference results in less fluctuation in failure rates (SD ¼ 16.07
and 6.80, respectively) compared to the pre-fixed 60%
standard (SD ¼ 20.47). At the same time, Cohen’s method
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diminishes the fluctuation in cut-off scores (SD ¼ 5.40 and
6.85, respectively) compared to the relative standard
(SD ¼ 9.17). Inspection of the standard deviations of pass
levels and failure rates across methods (Table 1) reveals that
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Table 1. Average minimum pass levels and failure rates (%) for 52 Groningen tests based on four standard setting methods.
Standard
setting method
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60% absolute
60% of the highest score
60% of the 95th percentile
Relative mean minus SD

Average competence
level (%)

Standard
deviation

Range
competence level

Average failure
rates (%)

Standard
deviation

Range failure
rates (%)

60
52
44
43

0.00
5.40
6.95
9.17

60
34–60
25–57
21–58

53
30
17
15

20.47
16.07
6.80
4.17

17–97
13–80
7–39
9–23

the best balance is reached with Cohen’s method using the
95th percentile as point of reference.

method and are very interested in reading about the outcomes
of its use in other countries.

Discussion

Declaration of interest: The authors report no conflicts of
interest. The authors alone are responsible for the content and
writing of this article.

We compared the results of three affordable standard setting
methods: the traditional pre-fixed standard setting method in
Europe, a norm-referenced standard setting method and a
new, compromise method, Cohen’s method. The normreferenced standard setting method as used in Maastricht is
characterised by large fluctuation of cut-off scores; the prefixed standard as used in Groningen typically shows large
variations in failure rates. In our opinion, these fluctuations are
mainly attributable to variations in test difficulty. Cohen’s
method succeeds in reducing the fluctuations in both
variables.
Cohen’s method requires a point of reference to be chosen
before the students sit for the test. We analysed two options:
the highest scoring student and the 95th percentile point. With
the highest scoring student as the reference point, the average
failure rate is 31%, a decrease of 22% compared to the original
pre-fixed standard, whereas the average cut-off score shows a
decrease of no more than 8%. However, although the
considerable gain achieved with this point of reference is
undeniable, the fluctuations in failure rates are still (too) large,
probably due to the low reliability of a single individual’s score
as reference point. With the 95th percentile as point of
reference, variation in failure rates is reduced but minimum
pass levels rise. The 95th percentile outcomes most closely
resemble those of the relative standard.
So, why do not we just apply a conventional normreferenced standard? In our experience, teachers find it more
acceptable to certify students’ competence in relation to the
best performing students than in relation to the group average.
In our opinion, the choice of a point of reference has to be
guided by the intentions and motives of faculty and has to be
in alignment with local practices.
In conclusion, for high quality, standard setting panels are
preferable. However, for in-house tests, when resources for
such expensive methods are lacking, our compromise method
has the advantage of being simple and combining the
advantages of widely used traditional pre-fixed standards
and norm-referenced methods. While attenuating the disadvantages of these methods, it makes optimal use of the
advantages, thereby enhancing its acceptability. Last, but not
least, the method is affordable and has been proven to
function well in educational practice at different Dutch
universities. We would like to advocate the use of Cohen’s
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