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Abstract
Introduction: Setting, maintaining and re-evaluation of assessment standard periodically

are important issues in medical education. The cut-off scores are often “pulled from the air”
or set to an arbitrary percentage. A large number of methods/procedures used to set standard
or cut score are described in literature. There is a high degree of uncertainty in performance
standard set by using these methods. Standards set using the existing methods reflect the
subjective judgment of the standard setters. This review is not to describe the existing standard
setting methods/procedures but to narrate the validity, reliability, feasibility and legal issues
relating to standard setting. Materials and Methods: This review is on some of the issues in
standard setting based on the published articles of educational assessment researchers.
Results: Standard or cut-off score should be to determine whether the examinee attained the
requirement to be certified competent. There is no perfect method to determine cut score on
a test and none is agreed upon as the best method. Setting standard is not an exact science.
Legitimacy of the standard is supported when performance standard is linked to the requirement
of practice. Test-curriculum alignment and content validity are important for most educational
test validity arguments. Conclusion: Representative percentage of must-know learning objectives
in the curriculum may be the basis of test items and pass/fail marks. Practice analysis may help
in identifying the must-know areas of curriculum. Cut score set by this procedure may give the
credibility, validity, defensibility and comparability of the standard. Constructing the test items
by subject experts and vetted by multi-disciplinary faculty members may ensure the reliability
of the test as well as the standard.
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Introduction
To validate any “adjective”, be it for living or non-living,

a criteria or standard is needed. Globalisation, mobility of
doctors and the rising number of medical institutions make
it imperative to have comparable standards in medical
teaching learning and assessment.1 Setting, maintaining
and re-evaluation of assessment standards periodically is
an important issue in medical education.2

Standard is the conceptual version, while the passing
score is the operational version of the desired level of
competence. Performance standard is a construct, while
passing score is a number.3 Standard setting is a policy-
making activity and cut-score setting is operationalisation
of the policy.4 These are interrelated. The standard of
performance can be transformed to cut score which is the
score or number in the distribution of score obtained by the

examinees and divides the series of score into 2 or more
mutually exclusive categories.5

Standard for licensure and certification tests are to ensure
that the candidates are prepared to handle the problems
they will encounter in practice.6 Examination standard
setters are facing the problem of identifying the level of
performance that reflects acceptable proficiency.7-9 It would
be appropriate if the cut score could be set at 100%, but
there is likely to have few licensures and that may cause
serious harm to the public services.3 At the same time it
cannot be compromised with the quality of the licensures
(Fig. 1).

Assessment standards are relative/norm-referenced and
absolute/criterion-referenced. George et al10 found a
significant difference in the outcome when the students
were assessed by norm-referenced and criterion-referenced
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tests. Relative standard is used to identify a certain number
of best examinees from the group.11 Norm-referenced
system is easy to administer but in many respects, it fails to
fulfil the authenticity of assessment.12 Norm-referenced
standards do not indicate the competency relating to the
job.13 However, Hoover14 claimed that it tells much more
about the achievement of students than the criterion-
referenced test. Most examining bodies use norm-referenced
system in reporting students score.15 When the ultimate
objective of medical education is to produce competent
physicians, the assessment should be to differentiate the
competent from non-competent and not rank order the
individual prospective physicians in the group.16,17 Criterion-
referenced assessment assess students against specified
standards of achievement18 and differentiate the competent
from the non-competent.19 The criterion standard tells
about the degree of competence of a particular examinee
independent of the performance of other members in the
group.11,20 The test is in line with the goals of the taught
subject and against the pre-specified criteria and standard.21

Most high-stakes competency assessments seek criterion-
referenced/absolute standard for pass/fail decision.22 The
criterion-referenced test is constructed in such a way that it
gives measurement directly interpretable in terms of a
specified performance standard.23 Criterion-referenced test
carries performance standard within it. Criterion is
synonymous with standard or cut-off.24

In reality, examinees show a variety of performances
ranging from non-competent to reasonably competent. To
be fully competent, scoring 100% of marks is unrealistic in
most examinations. Hence, most institutions accept the
traditional cut-off scores of 50% to 70% as mastery in the
subject.25 Hambleton26 stated, “It is well-known that cut-off
scores are often “pulled from the air” or set to (say) 80%
because that is the value other school districts are using”.

Setting standards is important but it is tiresome.27 The
method should yield cut-off score or decision validity
evidence that permits dichotomous categorisation, is
sensitive to the examinee’s performance, instruction or
training, statistically sound and practicable, credible, easy

to implement and interpret for the layman.5 There were 38
standard setting methods/procedures until 19865 and nearly
50 until 1996.28 It is not certain, for a particular situation,
which one of the existing standard setting methods is
appropriate.5 This review is not to describe any of the
existing standard setting methods/procedures but to narrate
some of the issues relating to standard setting.

Methods
The literature search was performed using PubMed and

EbscoHost databases. Key words used in searching include
cut-off score, standard setting and pass/fail marks. No time
limit was specified in searching. Abstracts of the searched
articles were read through for relevance. Reliability, validity,
feasibility, judges and judgment in setting standard and
legal aspects of assessment were the key issues of inclusion
criteria for in-depth study of the full articles. Some of the
articles searched were from the reference lists of the
articles of primary search.

Results

Standard/Cut-score Setting Methods
The absolute standard/cut score can be used to determine

whether the examinee attained the requirement to be certified
competent.22 A number of methods for standard setting are
described in literatures. All of them are judgmental with
subjectivity and imprecision.28 There is no perfect method
to determine cut score on a test3 and none is agreed upon as
the best method.29,30 All these methods have their advantages
and disadvantages depending on the specific application.11

There is no scientific way of choosing a standard setting
method from the group.31

Though different standard setting methods are
recommended for different nature and format of tests, they
often produce different results.3,5,7,8,26,31-41 Even when the
same method is used on a test by different groups of
panelists, resulting cut score may have great variations.30,42,43

Thorough implementation of the best available procedure
does not guarantee the appropriateness of the passing
score.3 Several standard setting procedures have been
developed to face the challenge of making it defensible and
controllable.44 Significant advancement in standard setting
technology has allowed reasonable confidence in the
resultant standard.45 Nevertheless, the cut score is not
consistent among the methods. Cut scores obtained by
using Angoff methods with and without reality check are
not comparable to those obtained by using borderline
regression method.36 Moreover, passing scores ascertained
by using these methods tended to be high for the group of
students when they are more able.38

Angoff and Nedelsky methods of standard setting are
commonly used methods for performance assessment and

Fig. 1. Fate of a 75% achiever
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certification.7,8,15,46-49 The Angoff method is most preferred
as it provides reasonable standard.50 Hobma et al51 in their
study obtained a credible standard by using Angoff and
borderline regression methods.

The standard set by any method should be comparable to
different groups of students undergoing similar educational
programmes. Failing to assure comparable pass/fail decision
makes the certificate indistinguishable. Though there is no
national licensing examination for the graduates of different
medical schools in the United Kingdom (UK), all the
medical graduates are granted the same practising license
by the General Medical Council (GMC). It means that all
the graduates achieved the minimum standard. Using
borderline group method or borderline regression method
and the Angoff method, it was found that the undergraduate
medical students’ pass marks were inconsistent within 3
medical schools in the UK.52

The current 60% cut score of the Korean National
Medical Licensing Examination is arbitrary and there is a
possibility of the unfortunate failure of the competent and
the fortunate pass of the non-competent depending on test
difficulty. They suggested Bookmark and the modified
Angoff methods with test equating as alternatives to the
current system. Application of the test equating method
may eliminate this problem, but it is not practically possible
due to the drainage of test items. This causes a lack of
comparability of cut score across different years.53

Judges and Judgment in Standard Setting
Setting standard is not an exact science.54 Estimate of the

cut score (pass/fail marks) is an arbitrary decision that
comes from a subjective judgment of experts.3,22,24,39,44,55,56

One of the sources of arbitrariness in standard setting is
intrajudge inconsistency.56 Some of the researchers26,32,57,58

claim that it is arbitrary but not capricious, that is, it is not
selected randomly without reasons. Glass24 suggested that
we should not, in most cases, set a standard because of the
arbitrariness of most of the methods. It is unrealistic and
unreasonable for a physician to take much time for setting
the standard that is arbitrary anyway.59

Judgment is the most important factor in setting the
standard and the judgment depends on the judges’
knowledge, experiences and competency relating to the
subject matter and standard-setting procedures. The judges
vary widely in their knowledge of competency and proposing
a reasonable and defensible test standard.60 Stern et al61 in
their study found that the panelists within their group set
similar standards. Though the primary act of standard
setting is the creation of an absolute standard not bearing
in mind examinees’ normative test performance, studies
recommended the provision of test performance data to the
judges for modification of initial cut score and reduction of

variation.26,62 Judges tended to adjust their initial cut score
during iterative standard setting exercise. In such a situation,
there are ample possibilities of group-induced polarisation
in standard setting.63

To generate an acceptable standard/cut score, the use of
more than 1 type of judge was recommended26,62 but no
significant relationship was observed between the types of
judges and test standard.60

Despite training, panelists were confused about their
tasks and perceived differently what constitutes minimal
competence,64 which is the key issue in most of the cut-
score setting methods. The judges often found it difficult to
apply the concept of minimal competence.49,65-67 There is no
empirical definition of the borderline or minimally
competent examinee.68 Glass69 concluded, “The idea of
minimal competence is bad logic and even worse
psychology”. Berk28 stated that item-judgment methods of
standard setting are fundamentally flawed as judges require
the nearly impossible task of estimating the probability of
correctly answering test items by hypothetical borderline
examinees. Panelists’ familiarity with examinees’ expected
level of abilities are questionable.70 For that, NAE71

recommended discontinuation of any item judgment
methods.

Cut score may be influenced by the cognitive, social,
political and emotional status of the panelists. Panelists
often find themselves in a tug of war. On one side, they want
to set a high standard and cut score; on the other side, they
were concerned about the high failure rate which points
fingers towards the performance of teachers.64 Panelists
during the process of standard setting felt pressured to
recommend a passing score that is acceptable to the school.72

In such a situation, mathematical analyses of a good panelist
are:

Difficulty level of question determined by judges – Difficulty
level calculated on examinee’s performance = 0 (Judges are
efficient)

Difficulty level of question determined by judges – Difficulty
level calculated on examinee’s performance ≠ 0 (Judges are
inefficient)

Validity of Standard/Cut score
High-stake tests results must be reasonably precise,

reliable and valid.73 Once a cut score is set, evidence must
be produced on its quality, soundness or defensibility,
which is difficult. Ben-David25 on describing a number of
existing standard setting methods in medical education
concluded that much research is still needed to establish
effective standard setting procedures. Validity evidences
of a standard should direct towards input, output,
consequences and process itself to show that the cut score
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distinguishes the competent from the non-competent. One
way is to compare the performance of the competent and
the non-competent in their workplace.74 Such evidences
are usually impossible to obtain as only the declared
competent based on the set cut score are engaged for their
performance, not the non-competent. Though standard
setters very often rely on procedural evidence, it provides
weak support for the appropriateness of the standard.3

To support the appropriateness of standard and the
consequential decisions, a defensible standard setting
procedures is essential.25 Legitimacy of the standard is
supported when performance standard is linked to the
requirement of practice3,75,76 and the requirement can be
identified by practice and content analysis.6,13,77-80 Chesser
et al81 stated that medical students should not be declared
to have passed if they cannot show competency in all areas
of test.

Validity of the cut score depends upon its accuracy in
separating examinees into mastery and non-mastery.26 Cut
score should be high to minimise false positive when the
licensures will be in a task failing which will cause a serious
effect on the individual or society taking the services.35

Hence, generally the judges produce a very high standard.82

The more we focus on raising test scores, the more instruction
is distorted, and the less credible are the scores themselves.83

Certifying a practitioner or student as competent needs
assessment and that should be documented, accounted for
and defended.44 Documentation includes independent
evidence that the passing score is reasonable.46 An
appropriately set standard may make this certification
defensible,55 but there is no absolute criteria that can
validate the set score.77 There is no universally agreed upon
decisive factor that can define the effectiveness of any
standard-setting method.84

Reliability of Standard/Cut score
A frequently used technique to evaluate quality of standard

is estimation of its reliability, but it does not guarantee the
appropriateness of the cut score for the given purpose as
reliability does not tell the meaning of the score. Moreover,
the reliability co-efficient has a chance of being influenced
by dominating judges exercising authority on the panelists
or if panelists have the same misconception about the
process. Sometimes during iterative exercises, panelists
felt they were under pressure to reset their ratings for cut
score to be consistent with others in the group.64

Koffler33 concluded that no one standard setting procedure
is relied upon to determine cut score and recommended
using a number of procedures. Though there are a lot of
refinements in standard-setting methods, unreliability still
persists.45

Practicability of Using Standard Setting Procedures
The practicability of using standard-setting methods,

especially those requiring complex statistical procedures
and repeated review of test data, is low.5 Resource-intensive
procedures also have low feasibility of their usage. Standard
failing to assure comparable pass/fail decision makes the
certificate indistinguishable. It requires the use of robust
equating designs and procedures in the adjustment of the
standard over examinations.85 In order to estimate a
reproducible cut score using the Angoff method, substantial
resources are required.70 Contrasting group method is time-
consuming and it is difficult to make unbiased judgments.86

It is difficult to sort the items into categories according to
perceived difficulty and relevance, as required by the Ebel
method. Panelists felt greater confidence in their knowledge
estimates and standard set by them using the Angoff
method than using Nedelsky and Jaeger procedures.48

However, Verhoeven et al70 using the Angoff method
found it difficult to set the standard for a comprehensive
test that is used in undergraduate medical education, while
Schindler et al22 successfully utilised the Hofstee method in
multiple performance measures for clinical clerkship.

Difficulty and Discriminating Indices and Standard
Setting

One of the modifications of the commonly used Angoff
method is the addition of the difficulty level of items
obtained from the actual performance of the examinees.25

Cut score needs to be changed relating to the difficulty level
of tests.87 Setting pass/fail marks using the difficulty level
estimated by panelists may be susceptible to judgmental
biases.88 Questions are difficult when the examinees do not
know the answers or the questions are vague or highly
difficult in structure, such as those containing uncommon
words and advanced form of sentences. The difficulty
index is not solely determined by the content of the item as
it also reflects the ability of the examinees89 and the
instruction they have had.90 For a well-prepared group of
examinees, item difficulty indices may range from 70% to
100%.89 Hence, the passing score is usually higher when
the examinee group is more able.38 When the difficulty
index moves towards high or low from 50%, the
discriminating index becomes low. A rigid content
specification should be maintained in generating the items89

and for that purpose, items with high difficulty indices may
need to be accepted. In criterion-referenced measurement,
many good items may have discrimination indices of
zero.89 For validity, a well-constructed test accepts items
with low discriminating indices.90 The so-called “assessment
by ambush” is one aspect of unfair examination, where for
high discrimination, potentially important areas are not
tested.91 Hence, the use of difficulty and discriminating
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indices in standard setting may not be appropriate when the
objective of assessment is to differentiate the competent
from the non-competent.

Legal Issues and Standard Setting
When tests are challenged in courts, the test setters used

the standard to argue but the court does not consider
standard as authoritative.77 It is evident that, in case of legal
argument, courts evaluate the curricular validity and the
reliability of the test.92,93 It is shown in studies that for
judgment, courts identified the rational relationship between
essential elements in the curriculum and the content tested,92

and relationship of the material taught in the classroom and
the test items.93 Test-curriculum alignment and content
validity are important for most educational test validity
argument.92,94 Content validity refers to the degree to which
test content is congruent with the testing purposes.26,95 The
test items should have a good fit to the curriculum96-98

especially the core of knowledge and understanding specific
to curriculum.34 Curriculum policy and assessment practices
should be well balanced.99 Assessment methodology should
reflect the outcome as well as the way of learning.3,100 Face
and content validity measure how well the test items
represent the domain of learning objectives. There is no
statistics to establish the content validity.101 The test is
judged to have content validity as it is designed and
evaluated by expert faculty.93,102,103 Assessment must
measure the competency deemed important and stated in
policy documents.104,105 Performance on the sample test
items should provide a basis for estimating achievement in
alignment to the learning objectives.73 Sequential
development, expert review and document analysis are the
approaches to determine whether expectations and
assessment are in alignment.106

Conclusion
Setting the standard is tiresome but it is important. It is

imperative to identify the cut score to differentiate the
competent from the non-competent. Percentage of must-
know survival knowledge and skills in the curriculum may
be the basis of test items and hence the standard/cut score
for pass/fail decision. Test items on need-to-know and
nice-to-know areas of curriculum may be added to make up
the full marks of 100%, which will not be decisive of their
basic competence of pass and fail; these may improve their
grades if included. Practice analysis may help to identify
the curricular content specially the must-know areas. Test
items should reflect the representative samples of the
learning objectives. When 70% of the learning objectives
in the curriculum are of must-know category then it may be
appropriate to set the pass/fail marks at 70%. This may give
the credibility, validity and defensibility of the standard.
This procedure may ensure the comparability of the
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