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PREFACE

_________________________________________________
The assessment of students should contribute to confidence of
the public, and of their employers. Passing score and the source
of passing score is one of the important aspects of this confidence.
Thorough implementation of the best available procedure does not
guarantee the appropriateness of the passing score. Several standard
setting procedures have been developed to face the challenge of
making it defensible and controllable. Significant advancement in
standard setting technology has allowed reasonable confidence in
the resultant standard. Nevertheless, the cut score is not consistent
among the methods.
Often cut-scores are ‘pulled from the air’ or set to 50
percent because that is the value other schools are using for their
educational programmes. Similar responses from many of my
colleagues motivate me for writing this booklet on applied aspect
of setting cut-scores. Some of well used methods described here
are set by different renowned authors. In Cut-Score and Learning
Objectives section, I tried to explain what we may do in setting
the cut-score in the assessment of competency based curriculum.
A. Barman, 23th April 2014, Malaysia					
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CHAPTER 1

_________________________________________________

INTRODUCTION
Standard setting is the process of establishing one or more cutscores on a test such as pass/fail, excellent and advanced that
indicates the performance of examinees in a test and hence in
the specified educational programme. Performance standard is
a construct, while passing score is a number (Kane 1994). Cutscores indicate the distinct levels of knowledge, competence, or
proficiency achieved by the examinee in a given domain.
Globalisation, mobility of doctors and the rising number
of medical institutions make it imperative to have comparable
standards in medical teaching learning and assessment (Lilley
& Harden 2003). Setting, maintaining and re-evaluation of
assessment standards periodically are important issues in medical
education (Senanayake & Mettananda 2005).
Standard for licensure and certification tests are to ensure
that the candidates are prepared to handle the problems they will
encounter in practice (Kane 1997). Examination standard setters
are facing the problem of identifying the level of performance that
reflects acceptable proficiency (Andrew & Hecth 1976; Skakun &
Kling 1980; Ebel (1978). It would be appropriate if the cut-score
(pass/fail decision score) could be set at hundred percent, but
there is likely to have few successful examinees (licensures) and
that may cause serious harm to the public services (Kane 1994).
Assessment standards are based on relative/norm-referenced
and absolute / criterion-referenced tests. George et al (2006)
found a significant difference in the outcome when the students
were assessed by norm-referenced and criterion-referenced tests.
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Relative standard is used to identify a certain number of best
examinees from the group (Norcini 2003). Norm-referenced
system is easy to administer but in many respects, it fails to fulfil
the authenticity of assessment (Carlson et al 2000). Normreferenced standards do not indicate the competency relating to
the job (Truxillo et al 1996).
Most examining bodies use norm-referenced system in
reporting students score (Supernaw & Mehvar 2002). 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 (Turnbull 1989; Black 1993).
Criterion referenced assessment assess students against specified
standards of achievement (Dunn et al 2002) and differentiate the
competent from the non-competent (Harden 1986). The criterion
standard tells about the degree of competence of a particular
examinee independent of the performance of other members in
the group (Norcini 2003; Glaser 1963). The test is in line with the
goals of the taught subject and against the pre-specified criteria and
standard (Gipps 1995). Most high-stakes competency assessments
seek criterion referenced/absolute standard for pass/fail decision
(Schindler et al 2007). The criterion-referenced test is constructed
in such a way that it gives measurement directly interpretable in
terms of a specified performance standard (Glaser & Nitko 1971).
Criterion-referenced test carries performance standard within it.
Criterion is synonymous with standard or cut-off (Glass 1978).
In reality, examinees show a variety of performances ranging
from non-competent to reasonably competent. To be fully
competent, scoring 100 percent of marks is unrealistic in most
examinations. Hence, most institutions accept the traditional
cut-scores of 50 percent to 70 percent as mastery in the subject
(Ben-David 2000). Hambleton (1978) stated, “It is well-known
that cut-off scores are often ‘pulled from the air’ or set to (say) 80
percent because that is the value other school districts are using”.
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Setting standards is important but it is tiresome ( Jolly 1999). The
method should yield cut score or decision validity evidence that
permits dichotomous categorisation, insensitive to the examinee’s
performance, instruction or training, statistically sound and
practicable, credible, easy to implement and interpret for the
layman (Berk 1986). There were 38 standard setting methods
and procedures until 1986 (Senanayake & Mettananda 2005) and
nearly 50 until 1996 (Berk 1996). It is not certain, for a particular
situation, which one of the existing standard setting methods is
appropriate (Berk 1986).
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CHAPTER 2

_________________________________________________

METHODS OF STANDARD SETTING
Most of the existing standard setting method described in books
and articles are based on some common concepts. Before going to
specific method of setting cut-score some of the very frequently
used concepts need some elaborations.
Subject Matter Expert (SME)
This is a group of educators familiar with the subject matter
content and learning objectives of the curriculum for the specific
educational programme. They should know what are knowledge,
skills and attitude a candidate should achieve to be declared
pass and safe/competent to perform the job when employed/
engaged with this educational qualification. Identifying required
knowledge, skills and attitude is the prerequisite for setting
standard and cut-score.
Minimally Competent Examinees (MCEs)/ Minimally
Qualified Examinees (MQEs)/ Borderline Candidate
An examinee who has achieved minimum knowledge, skill and
attitude to pass the examination or to have specific grade. This
knowledge, skills and attitude should be aligned to the specific
educational programme. To declare minimally competent or
qualified, one should know what will be the expected works
the examinee is supposed to do on completion of the specified
educational programme. Borderline candidate are those who are
on a line just at the lower end of passing mark in the continuum of
the scale score. All these terms in most cases are used synonymously.
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Norm Referenced Methods
(Relative Standards)
Pass/fail of the examinee is based on group performance. A certain
number of examinees in the top of the score list are declared
pass regardless of how well they perform. It shows the position
of individual student’s rank in the continuum from high to low
achievers.
Criterion Referenced Methods
(Absolute Standards)
Pass/fail of the examinee is based on individual whether the
examinee meets the specified criteria. This method is used in
making decisions about certification and licensure. This method
is used to find out how well students are doing relative to a predetermined performance level on a specified set of educational
goals or outcomes included in curriculum.
A number of methods for standard setting are described
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in literatures. All of them are judgmental with subjectivity and
imprecision (Berk 1996). There is no perfect method to determine
cut-score on a test (Cizek 1993) and none is agreed upon as the
best method (Linn 2003 & Boursicot et al 2006). All these
methods have their advantages and disadvantages depending on
the specific application (Norcini 2003).
Though different standard setting methods are recommended
for different nature and format of tests, they often produce different
cut-scores (Kane 1994; Andrew & Hecht 1976; Skakun & Kling
(1980; Hambleton 1978; Berk 1986; Halpin 1987; Popham 1978;
Koffler 1980; Angoff 1988; Walter & Kapes 2003; Kramer et al
2003; Mills 1983; Livingston & Zieky 1989; Downing et al 2006;
Humprey-Murto & MacFadyen 2002; Jaeger 1989). Even when
the same method is used on a test by different groups of panellists,
resulting cut-score may have great variations (Boursicot et al 2006;
Cizek 2005; Reckase 2006). 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.
Angoff Method
The Angoff Method is most preferred as it provides reasonable
standard ( Jaeger 1990). Each test item is examined by the subjectmatter experts (SMEs) who then predict how many minimallyqualified examinees (MQEs) would answer the item correctly or
what is the probability of the MQE will answer the item correctly.
Minimally qualified examinee is one who has the least amount of
knowledge, skill and attitude necessary to perform the task. SMEs
are properly trained on how to use the Angoff method, as well as
informed on the purpose of the test.
First round of rating is done by the individual SME. Once the
first round of ratings is completed, everyone on the panel of the
SME will be given access to the ratings of the other SMEs so that
they can compare each other’s ratings on a particular item. Then,
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the SMEs will be asked to rate the items again. This second time of
rating will give the SMEs the chance to review their initial rating
based on the expert judgments of the other SMEs. This second
round of ratings would be averaged across the SMEs to determine
the final cut-score for the test.
Table 2.1, shows the estimation of cut-score for pass/fail
decision on five items judged by four SMEs. The cut-score is
65 percent of total marks. Standard deviation of probability
estimated by the SMEs supposed to be small if the estimation by
the individual SME in the penal is close to each other, and that
is expected. These standard deviations are likely to be smaller in
second round of ratings compared to the first round of ratings.
Table 2.1. Calculation of cut-score using Angoff Method
Probability (in percent) of making the item right by minimally competent
examinee
Item
No

SME
1

SME
2

SME
3

SME

Average

4

=(A3:D3)

Standard
Deviation
=(A3:D3)

1

.60

.65

.55

.50

.58

0.06

2

.75

.60

.65

.55

.64

0.09

3

.55

.60

.55

.55

.56

0.03

4

.80

.70

.65

.75

.73

0.06

5

.75

.80

.80

.65

.75

0.07

Average

.65

Notes: In bracket are the MS Excel Codes
Extended Angoff Method
This method is modification of Angoff Method. This method is
suitable when there are constructed response question like essay
questions used in the assessment. Suppose there are six essay
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questions used in a test. For each essay question full mark is five
but examinees may be given zero to five marks based on the quality
of their answers. A group of students answered the questions and
five SMEs judged them to set cut-score (Table 2.2).
Table 2.2. Evaluation of five essay questions by five judges about
the response pattern of borderline examinees
Essay
No.

Judge 1

Judge 2

Judge 3

Judge 4

Judge 5

Mean

1

3

3

2

4

2

2.8

2

2

4

4

4

3

3.4

3

3

3

4

3

3

3.2

4

4

3

3

4

3

3.4

5

4

4

3

4

3

3.6

Mean

Cut-score		

3.28

=

Mean of essays * No. of essays

=

(3.28*5) = 16.40

			
(16.4/25)*100

(16.4 out of 25 total marks)
=

65.6 percent (Cut-score)

After rounding up the cut-score is 66 percent of the total marks.

When there are both structured question like MCQs and
constructed response question like essay questions are used in the
assessment, cut-score can be calculated out using the following
procedure. Suppose there are five MCQs other than the six essay
questions used in a test. For each MCQ one mark is given for
correct answer and zero mark is given for incorrect answer. A group
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of students answered these five MCQs and four SMEs judged
them to set cut-score (Table 2.1).
Cut-score		

=

Mean of MCQs * No. of items) + 			
(Mean of essays * No. of essays)

=

(.65*5) + (3.28*5) = 19.65

			

(19.65 out of 30 total marks)

(19.65/30)*100 =

65.5 percent (Cut-score)

After rounding up the cut-score is 66 percent of the total marks.

Ebel Method
In this method, subject matter expert (SME) judges need to
work together to estimate the cut-score. Judges need to categorise
items in a three by four (or 3x3) table. The variables are quality
of items such as DIFFICULTY and RELEVANCE. Difficulty
has three categories; easy, moderate and hard while relevance has
four categories; essential, important, acceptable and questionable.
Questionable category of relevance may be excluded.
Categorisation of items based on its relevancy is to be related
to the curricular objectives. Difficulty of the items can be judged
by the SME judges or can be calculated out if the items were used
in the previous examination or in a pilot examination.
Based on classical test theory (CTT)
Number of examinees make the item right
Difficulty of item = ________________________________ x 100
Number of examinees attempted the item

Based on item response theory (IRT), difficulty of items may
be calculated using software such as BIAS. Difficulty of items
calculated using this method is more acceptable than calculated
based on CTT.
Judges should reach some common understanding of the
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characteristics of the borderline examinee and then they will
estimate the percentage of borderline examinees those will succeed
on the type of item in each cell in the matrix (Table 2.3). This will
be mean of the percentages estimated by the group of judges if they
are not in consensus.
Table 2.3. Matrix of 35 items categorised by relevancy and
difficulty to calculate cut-score
Easy

Moderate

Hard

Percentage
correct X number
of items

Percentage
correct X number
of items

Percentage
correct X number
of items

Essential

4.91 x 4 = 3.64

8.78 x 8 = 6.24

2.40 x 2 = .80

Important

5.90 x 5 = 4.50

6.70 x 6 = 4.20

2.35 x 2 = .70

Acceptable

3.95 x 3 = 2.85

5.74 x 5 = 3.70

No item

Quality of items

Cut score = (3.64+6.24+0.8+4.5+4.2+0.7+2.85+3.7)/35
= .76
= 76 percent

Nedelsky Method
This method is suitable for multiple choice questions (single
response or one best response MCQs). SME judges need to
identify the borderline examinees and their ability to find out
the incorrect responses in the test items. Table 2.4, is an example.
There are four alternative responses (A, B, C and D) in item
1. Judges identified that a borderline student will be able to find
out two incorrect responses out of these four alternatives. In that
case the student need to find out which one of the remaining two
responses is the correct option. Hence, for the student there is 50
percent chance to make this item correct. Similarly, item number
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4 has five options out of which judges identified that a borderline
student will be able to identify two incorrect responses. Then
for this item the examinee need to find out the correct response
from three remaining responses. Hence, the examinee’s chance of
making a correct response to this item is 1/3rd that is 33 percent.
When we add up all these probability for four items it gives us
2.16. This 2.16 is the cut-score out of total marks four (Correct
answer for each item hold one mark).
If the score varies from judge to judge (which is likely to be)
mean of the scores given by the group of judges will be the cutscore.
Table 2.4. Calculation of cut-score using Nedelsky method for
Single correct answer MCQs
Item
No.

No. of responses
in the item

No. of
responses
expected to be
identified by
the borderline
student as
incorrect

Expected
score

(Judge’s
assumption)

No. of
responses in
the item that
borderline
student will
think have
equal chance
to be correct
response

(1/Value in
Column 4)

1

4 (A, B, C, D)

2

2

1/2= 0.50

2

4 (A, B, C, D)

1

3

1/3=0.33

3

4 (A, B, C, D)

3

1

1/1=1.00

4

5 (A, B, C, D, E)

2

3

1/3=0.33

					
Cut-score = (2.16/4)*100 = 54 percent

Total = 2.16
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Borderline Group Method
Judges are briefed about the content and objectives of the stations
or cases or other test tools used in the examination. Then the
judges directly observe the test performance of each of the
examinees. Global ratings of the overall performance (in terms
of pass/borderline/fail) of each of the examinees are then given
by the judges. Other than these global ratings there should have
scoring of test performance on each station or test tool based on
the scoring checklist or rating scale.
Judges are asked to sort the examinees who they believe to be
clearly pass and who they believe to be clearly fail. The remaining
examinees those who are not in the pass or fail groups are the
borderline examinees.
The test score distribution for the group of borderline
examinees is formed, and the median of this distribution is
computed to yield the desired cut-score (Table 2.5).
In this example there are 13 examinees identified by the judges
as borderline examinees. Test score of examinee 1 is 33 percent and
the examinee 2 is 60 percent and so on. To find out the cut-score
the assessor need to arrange the score in ascending or descending
order and the middle most score is the cut-score. If even number
of examinees are identified by the judge as borderline, then the
mean of the two middle most scores will be the cut-score. If the
group of judges differ in the cut-score then the mean of the cutscore calculated out by all the judges will be the actual cut-score.

60

33

45

Ex
3

55

Ex
4

50

Ex
5

49

Ex
6
57

Ex
7
34

Ex
8
46

Ex
9
58

Ex
10
59

Ex
11
53

Ex
12
54

Ex
13
53

Median Score (Cut –Score) = Median(Ex1:Ex13)

Figure 2.1. Finding out the cut-score using procedure 2 of Contrasting Groups Method

									Cut-score = 53 percent

Ex
2

Ex
1

Scores of borderline examinees (Ex)

Table 2.5. Checklist scores of 13 examinees as identified by the judges identified as borderline examinees
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Contrasting Groups Method
This method is suitable for essay test and performance based test
such as OSCE/OSPE. In this method (Berk 1976), judges are
to identify group of examinees who are clearly pass, and group
of examinees who are clearly fail based on their judgement.
After placing examinees into one of the two groups, judges are
informed of the actual test scores of the examinees. The test score
distributions of the two groups are used to find out the cut-score.
This can be done by the following procedures:
1. Procedure 1.
Find out the median scores of these two groups then
calculate the mean of these two medians. This mean is
the cut-score (Table 2.6).
Like the borderline group method, median score of the
pass group of examinees and median score of the fail group of
examinees are to be calculated out. Mean of these two medians
will be the cut-score.
2. Procedure 2.
The passing score is set at the intersection of the score
distributions of pass and fail groups (Figure 2.1) (Clauser
& Clyman 1994).
In Figure 2.1, it is shown that the red line is representing the
scores distribution of fail group of examinees and the green line
is the distribution of scores of pass group of examinees. These two
distributions intersect at 55 of the score scale distribution and this
is the cut-score. When the total marks in the examination is 100
then the cut-score can be expressed as 55 percent.
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Table 2.6. Finding out the cut-score using procedure 1 of
Contrasting Groups Method
1

Marks of failed group

Marks of pass group

2

54

52

3

55

68

4

52

54

5

44

58

6

47

62

7

51

57

8

51

58

9

49

50

10

44

52

11

55

65

12

51

55

13

51

59

14

52

63

15

49

56

16

44

60

17

55

57

18

51

52

19

52

57
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…continue
20

49

59

21

50

51

22

55

59

23

57

53

24

52

56

25

48

61

26

51

60

27

47

58

28

51

55

29

49

52

30

47

54

51

57

31

Median

32

Mean of two medians

33

Cut-score54%

54

34

Modified contrasting groups method
In this method (Burrows et al 1999), to estimate the cut-score,
linear regression is used. A group of SME judges will assess the
global performance of examinees and identify the pass examinees.
Suppose there are ten judges and 50 examinees. The examinees
scores range from 40 to 75. Based on these scores the examinees
are grouped into eight groups. Ten judges decided that examinees
scored 70 to 75 should be considered pass. None of the judges
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decided that the examinees scored 45 should be considered as
pass. Judgement of judges on the pass/fail decision and the scores
groups of the examinees are shown in Table 2.7.
Table 2.7. Number of judges who considered the group of
examinees as passed
Group of
examinees

Marks obtained by the
group of examinees

Number of Judges assess the
examinees of the specified score
group and considered as pass

1

75

10

2

70

10

3

65

9

4

60

7

5

55

6

6

50

4

7

45

0

8

40

1

Now group of examinees for whom all the ten judges assess
to be pass should be excluded from the analysis. Here, examinees
who have got 75 and 70 according to all the ten judges they should
pass. These two groups are to be excluded from the analysis. With
the remaining six groups linear regression is to be done. Cut-score
is to be calculated using the following formula:
Cut-Score = Slope * half the number of judges +Intercept.
Cut-Score = 2.561*5 + 40.976 = 54.231 (Table 2.8)
After rounding up the cut-score is 54.
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Table 2.8. Obtained from regression analysis done by using SPSS
17.0
Coefficientsa
Unstandardized
Coefficients
Model
1

B

Std. Error

(Constant)

40.976

2.058

Judges

2.561

.373

Standardized
Coefficients
Beta

.960

t

Sig.

19.915

.000

6.874

.002

a. Dependent Variable: Marks
Bookmark Method
Currently this is one of the most popular standard-setting methods
in educational assessment (Karantonis & Sireci 2006). In this
method items in a test already administered are arranged in
ascending order of their difficulty. Difficulty of the items can be
calculated using Rasch measurement model. It is a complicated
calculation that cannot be easily performed manually. It requires
software. A number of softwares are available. BIAS, software
available on request at arunodayabarman@yahoo.com (Barman
A.) (Table 2.9). This arranged set of items is known as Ordered
Item Booklet (OIB) (Figure 2.2). Each page of the booklet will
have an item with its difficulty level as well as the content and what
learning outcome is to be assessed by this item. This information
will help the SME judges to evaluate the item which the borderline
or minimally competent examinee has two thirds chance to make
it correct. As this process will be done by a group of SME judges,
sometimes they may not come to a consensus on certain items.
Individual judge may differ others and identify different items
that has two thirds chance to make it correct by the examinees.
Suppose, three judges decided that item number 3 has two thirds
chance to make it correct by the examinees while another judges
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decided that it is not the item number 3 has two thirds chance to
make it correct by the examinees rather item number 5 has two
thirds chance to make it correct by the examinees.
Ability (θ) of the examinee based on the difficulty (β) of the
items (3 and 5) need to be calculated for two-thirds probability
of making this item correct using the following equation:
θ = β + .693
Average of these abilities (θ) calculated, will be used for further calculation to
find out the cut-score.

The following equation is to be used in calculating the cut-score.
Cut-score = θ (S2*(1-R)) + (Maximum Score – Minimum Score)/2.

(Linacre 2002)
Variance (S2) of the marks obtained by the examinees in the
examination is to be calculated and the reliability (R) will be
available while calculating difficulty using the software (BIAS).
For this ten item test the minimum score is zero and maximum
score is ten (each item possesses one mark).
Cut-score can be converted to percentage score by dividing the
calculated cut-score by the maximum score and multiplied by 100.
This statistical procedure yields the raw score at which the
probability of membership in one of the two groups is .50. When
more than two groups, or levels of performance, need to be
distinguished, the approach to data analysis is basically the same
as for two groups; that is, in each case adjacent levels are used to
derive cut scores.
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Table 2.9. BIAS output on item difficulty, examinees’ ability and
test reliability

Figure 2.2. Ten items in order of difficulty
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Body of Work Method
This method is suitable when different assessment tools are used
to assess the examinees. Examinees performances in all areas are
judged and the judges categories them into different groups such
as fail, just pass and good pass without knowing actual score of the
examinees in their performances. This categorization process takes
three steps. First the individual judge assesses the performance of
a group of examinees and categorizes them. In the second step the
judges share their decision in between themselves. In this step, they
may reconsider their decision. In the final step, the judges were
given some more performance booklets similar to the categories to
assess and categorize them as per their assessment. Actual score of
the answer scripts is then disclosed (Figure 3). Score distribution
graph is drawn for the scripts in each of the categories such as fail,
just pass and good pass (Figure 2.4).
Finally the cut-score is decided by using the same procedure
like contrasting group method.

Figure 2.3. Categorization of answer scripts

Figure 2.4. Finding out the cut-score using Body of Work Method
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Beuk Method
This method can be applied to estimate cut-score for the score
of a section of the examination like practical or for the total
examination scores. In this method judges will decide what will
be the passing rate and what will be the passing score before
administration of the examination. After administration of the
examination, they will compare the passing rate and passing score
with the already set passing rate and passing score and will make
adjustments. The procedure is shown in Figure 2.5.

Figure 2.5. Finding out cut-score using Beuk Method
Suppose judges decided that the pass-score should be 75
percent and passing rate should be 60 percent. Pass-score in X-axis
and passing rate in Y-axis, then the intersection of these two axes is
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Q. Now a line is to be drawn (blue) with the actual marks obtained
by the examinees in the examination. Suppose if it is assumed that
the pass mark is five and all the examinees got five or more than
five, then the pass rate will be 100 percent.Again assuming 25 as
pass mark and the 95 percent examinees got 25 or more than 25
then the pass rate will be 95 percent and so on. In such a way, a
monotonically decreasing function (when X is decreasing Y is
increasing) is to be drawn like the blue line.
Suppose there are ten judges and each of them declared
different passing rate and passing score. Standard deviation of
the passing rate and passing score declared by the judges are to
be calculated. Ratio of these standard deviations is to be used to
find out the slope of a line which will pass through the point Q.
Let say, the passing rate standard deviation is 10 and the passing
score standard deviation is 20 then the ratio is 2:1 (20/10). So if
the passing rate is five passing score will be ten. In the graph it
is shown by K. A line is to be drawn from K to Q.This KQ line
crossed the blue line at point A. Two perpendicular lines are to
be drawn from A on X-axis and Y-axis. The line over the X-axis
points to 54 and this is the cut-score in percent.
Hofstee Method
This method is better used when there is no previous information
about the programme about the pass fail rate and about the
students’ preparation for the examination. In this method judges
are asked to decide:
1. Minimum pass score even if all the examinees pass the
examination.
2. Maximum pass score even if all the examinees fail the
examination.
3. Minimum acceptable fail rate.
4. Maximum acceptable fail rate.
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From the scores obtained by the students in examination a
cumulative score distribution graph is drawn. The procedure is
illustrated in the Figure 2.6.

Figure 2.6. Estimating cut-score using Hofstee Method
A diagonal AB is drawn within the rectangle formed by
Maximum/Minimum failure rates and minimum/ maximum
pass scores. The cumulative score distribution line is crossed by
this diagonal at K. A perpendicular line drawn from this point K
on the X-axis the score distribution and it stand on 50. This 50
percent is the cut-score.

CHAPTER 3

_________________________________________________

CUT-SCORE AND LEARNING
OBJECTIVES
The assessment of students should contribute to confidence
of the public, and of their employers ( Jennings 1998). It was
shown in studies that for judgment, courts identified the rational
relationship between essential elements in the curriculum and
the content tested (Sireci & Parker 2006), relationship of the
material taught in the classroom and the test items (Philips 2000).
Thorough implementation of the best available procedure of
standard setting does not guarantee the appropriateness of the
passing score Cizek 1993).
“Curriculum must be designed, delivered and assessed to ensure that
graduates demonstrate all the ‘outcomes for graduates’ specified in
Tomorrow’s Doctors.”
(GMC 2009)

For high quality and valid assessment there should have a
relationship between test and content standards (Act of 2001).
Test-curriculum alignment and content validity are important for
most educational test validity argument (Sireci & Parker 2006;
Mehrens & Popham 1992).
If an examination is to assess the competency, then a pass mark
of 50 percent is too low (Figure 3.1). In most cases of educational
programmes, it is not possible to assess the students’ achievement
on all learning objectives. Assessors select a sample of the learning
objectives to construct the test items. In that case, if the passing
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score is decided on correctly attempting a percentage of the items,
such as 50 percent, then in reality it is not 50 percent achievement
on all learning objectives, actually much less than 50 percent.

Figure 3.1. Fate of a 50 percent performer
When students need to achieve some learning outcome
that they will apply in their practicing life then, the difficulty of
achieving that learning outcome should not be the issue. It should
be achieved by them, if cannot, he/she should not be certified
competent or safe for that job. Every curriculum is developed with
an intention that on completion of the course the participants
will achieve some specified knowledge, attitude and skills. Every
one may not be a suitable candidate to join every educational
programme and that is why we use some entry requirement for
every educational programme. Even then we are not sure each of
these candidates will achieve those learning objectives and hence
the test came in.
70 percent (?) of the total score in the test should be from the
must know and the remaining 30 percent of score from the nice to
know areas of the curriculum. Pass/fail cut-score may be based on
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the score of must know (need to know) areas of the curriculum.
Proficient and advanced grade of the examinee may be based on
marks obtained from the nice to know areas of the test items.
When “need to know” is an indispensable component of
medical education and “nice to know” - an interesting but not
essential (Peters & Livia 2006), then assessment should be directed
to these concepts (Table 3.1, Table 3.2).
In some cases it was seen that the panelists set cut-score at 90
percent and above, and it is because of the panellists considered
the knowledge, skills and attitude stated in the 90 percent of the
test items were of must know. Panellists should consider essential
contents, not how difficult and easy the items to the examinees
(Lewis 2001).
Table 3.1. Distribution of learning objectives based on
importance in the curriculum
Learning objectives in the curriculum
Must Know (70 percent?)

Nice to know (30 percent?)

1.

Objective

1.Objective

2.

Objective

2.Objective

2.

Objective

3.Objective

4.

Objective

5.

Objective

6.

Objective

7.

Objective

At least 60–65 percent of examination questions must be from
the ‘must know’ learning objectives (Patwardhan 2010). As time is
limited for most of the educational programme, curriculum design
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has become more and more an issue of deciding what to include
and what not to include in the learning outcome. Curriculum
designer must choose the essentials ( Jacobs 1997). If necessary,
nice to know content may be replaced with must know content
(Agrawal 1994).
In competency based educational programmes, educators
analyse relevant current needs and determine content and
competencies to be achieved by the participants. Assessment
should be directed to the predetermined set of performance
standards (Lenburg 1999; Case et al 2004).
Learning outcome is an intended result of the educational
programme was stated in terms of specific, observable and
measurable student performance; knowledge, skills and attitudes.
Performance standard is the yardstick that should be established
for each learning outcome to determine if student performance
is acceptable or not. Hence, the cut-score may be calculated out
by ‘Objective Based Method’.
Standardized test is one that uses administration of uniform
procedures and scoring in order to assure that the results from
different groups of examinees are comparable (Bond 1996).
For standardization, Rasch measurement model may be used to
identify items of similar difficulty and relevancy to keep in item
bank so that the items can be used in testing different groups may
be in different institutes or in subsequent sessions.
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Table 3.2. Distribution of learning objectives in the curriculum
and the related assessment with their difficulty level
Learning objectives In the curriculum
Must Know (70 percent?)
Learning
objectives

1. Objective

2. Objective

3. Objective

4. Objective

Nice to know (30 percent?)

Items with
specific
difficulty
Item

Learning objectives

1. Objective

Items with
specific
difficulty
Item

Item

Item

Item

Item

Item

2.

Objective

Item

Item

Item

Item

Item

Item

3. Objective

Item

Item

Item

Item

Item

Item
Item
Item

5. Objective

Item
Item
Item

6. Objective

Item
Item
Item

7. Objective

Item
Item
Item

Note: (?) These percentages of mark may vary from programme
to programme
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An example of cut-score estimation is given here (Table 3.3).
In an OSCE station where the examinees are supposed to set an
IV line with butterfly needle, the checklist is as follows:
Table 3.3. Checklist for the OSCE station
Items

Task

1

Greet the patient and introduce yourself

2

Tell the patient what you are going to do

3

Tell the patient that there will be slight pain

4

Select the vein

5

Make the vein visible using tourniquet

6

Wear the gloves and clean the site with spirit and cotton

7

Insert the needle into the vein

8

Observe blood coming in the attached tube

9

Fix the needle

10

Ask the patient about any discomfort

Marks

Note: These test items are just an example, it depends on the SME.
Each point holds 1 mark. Total marks = 10
Pass mark for this station will be seven, and that seven marks
examinees should obtain correctly answering the items other than
item number 1, 3 and 10. Tasks described in items 1, 3 and 10 are
nice to know and perform, if not done; it may not be harmful to
the patient. All other items are important and if not perform may
be harmful to patient. Contribution to the examinees’ total marks
above seven, from item 1, 3 and 10 may help the examinees for
obtaining higher grades.
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