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Abstract

Background: One of the essential considerations while designing an OSCE exam is “standard-setting”, which refers to the score with
which a student could be considered to pass or fail an exam. The selection of proper standard-setting method is based on different
criteria, including the applicability of the method, the university bylaws, and the purpose of the test.

Objectives: To examine the difference between four different standard-setting methods: the modified Cohen’s, borderline regres-
sion, Hofstee methods, and the fixed 60% arbitrary method in determining the passing score in ophthalmology OSCE exam.
Methods: Two periodic ophthalmology OSCE were selected to examine the differences in failure rates and pass scores. The four stan-
dard setting methods were applied with a sample size that included 38 (year 5 undergraduate) students at the Faculty of Medicine,
Suez Canal University.

Results: Modified Cohen’s method resulted in the lowest passing score (54% and 58%), while the Hofstee method led to the highest
passing score (69.2% and 75%). Comparing the percentage of students who are supposed to pass the exam, we can observe that there
is no statistically significant difference among these standard-setting methods were used except for the Hofstee method.
Conclusions: There is no single best method for setting the passing mark of an exam. We could obtain more practical outcomes if
we considered more than one method and the average pass mark.
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1. Background

Objective Structured Clinical Examination (OSCE) is
one of the important assessment methods applied for per-
formance assessment. It can be defined as “an assessment
tool that is characterized by being objective and standard-
ized. During this exam, students move through a series of
time-bound stations in the circuit for the purposes of as-
sessment of performance in a safe environment. Students
are assessed using standardized scoring rubrics by trained
examiners” (1).

Known for high-level validity and reliability levels,
OSCE tests have been incorporated more extensively in the
assessment strategies of different medical schools with dif-
ferent methods, such as long case and short case examina-
tions. Organizing and developing OSCE is not an easy task,
which requires several preparations for all those involved
(2).

At our institution, in an attempt to improve standard-
ization and objectivity of assessment in undergraduate

years, different standardized assessment methods were
used to improve outcomes of assessment(e.g.,long case ex-
ams have been completely replaced by OSCE exams). There
are some worrying factors that affect the reproducibility in
OSCE exams, including students’ performance across sta-
tions, inter-rater reliability as well as examination and sta-
tion length. Recently, more attention has been given to
standard-setting procedures (3).

There are multiple methods used for this purpose,
which have been divided into three groups: norm-
referenced methods, criterion-referenced methods, and
combination methods (3).

In norm-referenced methods, the pass/fail scores are
determined by the relative scores of students (e.g., Cohen
methods). These types are usually considered unaccept-
able in licensing tests. On the other hand, in criterion-
referenced methods, a group of experts examine each test
item to determine its difficulty and relevance (e.g., border-
line group and contrasting groups methods) (2).
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The combination/compromise methods were de-
signed to provide a balance between norm-referenced and
criterion-referenced judgment. The main idea in these
methods is that this compromise will help avoid the un-
reasonably high or low scores (e.g., the Hofstee methods)
(4).

Studies have shown that various standard-setting
methods may lead to different results. The credibility of
the passing score obtained from any assessment method
will be high if this method produced a standard which
is consistent with the purpose of the test and based on
the judgment of experts who fit the “criteria of judge
selection” (2).

In 2001, Wilkinson et al., conducted a study to examine
the validity and reliability of using global ratings of bor-
derline performance to set the pass mark. They concluded
that this method yielded a valid and reliable cut-off score
(5).

On the other hand, Boulet R et al., concluded that se-
lecting the proper standard-setting method for OSCE ex-
ams should depend on the purpose of the assessment and
the availability of the resources (6).

In our study, we compared four methods of standard-
setting in order to determine the most effective method for
establishing an appropriate passing score for a low-stake
OSCE exam, these methods include the Modified Cohen’s,
the borderline regression, the arbitrary fixed 60% score
method and Hofstee method.

1.1. Cohen Method of Standard Setting

Cohen method is one of the norm-referenced standard-
setting methods that can set the standards in ‘lower stakes’
exams. [t uses the best performing students’ mark as a ref-
erence point to define the difficulty of the exam (7).

According to the Cohen method, the students’ scores
are arranged from the lowest to the highest scores; the 95%
confidence interval (95% CI) or top 5% of the scores is high-
lighted, the mean was determined, and finally, 60% of the
total mean score is calculated and considered as the stan-
dard/passing score. This can be expressed by the formula:

Pass Mark=R+ 0.6 (X-R),

Where R is the mark which could be obtained by ran-
dom guessing, and X is the mark of the 95th percentile stu-
dent (7).

The previous formula was modified by Taylor (2011); ac-
cordingly, he used the score of the 90th percentile student
to determine the passing score as 65% of the total mean
score, making no adjustment for random marks. The for-
mula was adjusted to be as follows.

Pass Mark = 0.65Y,

Where Y is the mark of the 90th percentile student.

1.2. Borderline Regression Method

Borderlineregression is considered the best method in
OSCE exams. Examiners are asked to award a global score in
each OSCE station based on their subjective opinions. The
global score should be selected form 3 - 5 grade descrip-
tors, such as good pass, pass, borderline, or fail. The border-
line score reflects students whom the examiner feels that
they have not performed good enough to pass the test nor
performed so bad to fail that test or part of it. The global
scores are collected and statistically regressed against the
station’s checklist. The passing score is then calculated
using a linear equation by assigning the midpoint of the
global rating scale against the borderline group(s) scores

(8).

1.3. Hofstee Method

It is one of the compromised methods of standard-
setting, which has similar characteristics with both norm-
referenced and criterion-referenced methods. It consid-
ers the scores of the students as well as the judges’ expert
group agreement about the maximum passing mark, min-
imum passing mark, maximum accepted failure rate, and
minimum tolerated failure rate of the students (4).

The fixed arbitrary 60% method:

In our institution, as many other medical schools, the
passing score as well as the failure and passing rates are
previously determined according to the institution’s by-
laws (60%). Accordingly, the standard of any exam will be
fixed.

2. Objectives

This study aims to decide the best and the most feasi-
ble method to determine the passing score for the OSCE
exam by comparing four different methods-the modified
Cohen’s, borderline regression, Hofstee method, and the
fixed arbitrary methods.Aims:

1. To determine the pass mark in one of two periodic
ophthalmology OSCE exams via four different standard-
setting methods: Modified Cohen method, borderline re-
gression method, Hofstee method in addition to the arbi-
trary fixed 60% method.

2. To compare between the resulted pass mark using
the previously mentioned methods.

3. Torecommend the best method among the four used
methods, if possible.

2.1. Study Questions

1. Is there a statistically significant difference in the
passing score between the four different standard-setting
methods: Modified Cohen method, borderline regression
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method, Hofstee method, and the arbitrary fixed 60%
method?

2. Is there a statistically significant difference in the
number of students passing/failing the exam between the
four different standard-setting methods?

3. Is there a good method for setting the passing score
for a low-stake OSCE exam?

2.2. Type of the Study
It is a cross-sectional descriptive study.

2.3. Sample Type
Convenient sample.

3. Methods

-Two low-stakes ophthalmology OSCE exams (each in-
cluded 5 different dynamic stations) were included in the
study.

- The students’ sample size included 38 (year 5) stu-
dents at the Faculty of Medicine, Suez Canal University.

-The stations used for the first group examined the fol-
lowing topics: History taking from a patient with cataract,
History taking from a patient with primary angle-closure
glaucoma, History taking from a patient with exotropia,
History taking from a patient with subconjunctival hem-
orrhage and color discrimination test ‘clinical exam’.

- For the second group, the following topics were ad-
dressed: Levator function test, Confrontation test, Ocular
motility testing, Pupil examination, and Ruler test for as-
sessment of proptosis.

3.1. Standard Setting Methods
3.1.1. Modified Cohen Method

The OSCE scores of 38 students (in two groups) were
plotted, and the score of the best performing student in
each group was determined as a reference point according
to which the pass mark was calculated as the following for-
mula:

Pass Mark = 0.65Y,

Where Y is the mark of the 90th percentile student.

3.1.2. Borderline Regression Method

Examiners used a structured checklist for each OSCE
station. They also assigned a global rating/score for each
station (comprising a five-point Likert scale where 1= fail,
2 =borderline, 3 = pass, 4 = good pass, 5 = excellent). Spe-
cific examiner training was conducted before the sched-
uled OSCEs to identify the borderline candidates’ criteria
and to explain the significance if the global rating. The two
scores of each station (the true score and the global score)
were regressed, and the passing score was determined. We
used SPSS version 22 to analyze the data. was used.
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3.1.3. Hofstee Method

We conducted a briefing session with all examin-
ers/judges who volunteered to participate in the study to
explain the steps and concepts of the Hofstee method.
Then we asked each examiner to determine the maximum
and the minimum students’ passing scores (out of 100%)
as well as the maximum and minimum rates of failed stu-
dents in the whole OSCE exam (by answering the four Hof-
stee questions). The judges’ means of the previous scores
and rates were calculated. The students’ scores were plot-
ted, a cumulative chart was drawn, and the passing score
was determined as clarified in the following section.

4. Results

1. The passing scores of each group in both OSCE exams
were determined using Hofstee method as shown in Fig-
ures 1and 2. According to this method, the maximum and
minimum passing scores as well as the maximum and min-
imum failure rates were determined, then a rectangle join-
ing the 4 points was drawn after that an intersection point
between this rectangle and the cumulative chart of the stu-
dents’ scores was obtained. This intersection point is con-
sidered as the cut-off point/passing score of each exam: 135
out of 195 (69.2%) for group 1 and 155 out of 207 (75%) for
group 2.

2. According to the borderline regression method, (Fig-
ure 2) the cut-off scores of each station in each 5-station
exam was determined separately before determination of
the cut-off score of the whole exam. The cut-off point of the
whole exam regarding group 1 students was 113 out of 195
(58%) while for group 2 students was 151 out of 207 (73%).

3. According to the Modified Cohen method, the cut-oft
score of each station was determined separately according
to the equation (Pass Mark = 0.65Y), where Y is the mark of
the 90th percentile student. The determined cut-off score
for the whole exam was determined as105.3 out 0f 195 (54%)
for group 1 exam and 120.8 out 207 (58%) for group 2 exam.

Tables 1and 2 show the number and percentage of stu-
dents who passed each station in group 1and group 2 ex-
ams respectively using Cohen’s and BRM.

Table 3 shows that there is a statistically significant dif-
ference the number/percentage of students passing the
exam when using Hofstee method especially in group 1.

5. Discussion

In our research, we compared the results of four dif-
ferent standard-setting methods: the arbitrary fixed 60%
standard setting method used at our medical school, a
norm-referenced standard setting method, a compromise
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Figure 1. Students’ scores in the ophthalmology periodic OSCE exam of year 5 medical students, based on the Hofstee Method

Table1. Frequency of Passed Students in Group1Stations from1-5by BRM and Cohen
Methods (N =16 Students)

BRM, No. (%) Cohen, No. (%) P Value®
Station1 8(50) 10 (62.5) 0.500
Station 2 15(93.7) 13 (61.9) 1
Station 3 19(90.5) 19(90.5) 1
Station 4 16 (100) 16 (100)
Station 5 6(37.5) 11(68.7) 0.063
Total score (195) 15(93.7) 16 (100) 1

*McNemar test

Table 2. Frequency of Passed Students in Group 2 Stations from 6 - 10 by BRM and
Cohen Methods (N = 21 Students)

BRM, No. (%) Cohen, No. (%) P Value®
Station 6 15(71.4) 17(81) 0.500
Station 7 15 (57.1) 15(93.7) 1
Station 8 15(93.7) 15(93.7) 1
Station 9 21(100) 21(100)
Station 10 20(95.2) 21(100) 1
Total score (207) 21(100) 21(100)
*McNemar test

method and the Modified Cohen’s method. Using Hofstee
method, the passing score was 135 out of 195 (69.2%) for
group and 155 out of 207 (75%) for group 2 while it was 113
out of 195 (58%) for group 1 and for group 2 was 151 out of
207 (73%) using BRM. Using the Modified Cohen’s method
revealed passing score of 105.3 out of 195 (54%) for group 1
and 120.8 out 207 (58%) for group 2 and finally using the ar-
bitrary 60% method revealed passing score of 117 out 0of 195
for group 1and 124.2 out of 207 for group 2.

There is no statistically significant difference in per-
centage of students who passed the exam between the

used standard setting methods except for the Hofstee
method, and this could be referred to the unfamiliarity of
the judges’ committee with this new method.

According to the results of a study conducted by Jalili
and Mortazhejri in Tehran University of Medical Sciences
in2009, in which they used four standard setting methods
-the fixed score, Angoff, borderline regression, and Cohen
methods-in the preinternship exam (9), the passing scores
of the total test in the pre-fixed score, Angoff, borderline
regression and Cohen’s methods were respectively as fol-
lows: 60, 49.15, 42.39 and 42.74. Their results showed that
both the BRM and the Cohen’s method yielded lower stan-
dards than that of the pre-fixed score. This is to some ex-
tent consistent with our results regarding as both the BRM
and the Cohen’s methods produced lower scores in com-
parison of the fixed arbitrary method especially in the first

group.

In our study, Modified Cohen’s and borderline regres-
sion methods showed the highest rates of students pass-
ing the exams, while Hofstee method showed the lowest
rates. This can be congruent with the results of Makaren
et al. in Mashhad, University of Medical Sciences, Iran in
2015 who aimed to evaluate the Passing Scores in Semiotics
(OSCE)(10),in which the Cohen’s method showed the high-
est passing rate among all the compared methods, while
BRM showed the lowest passing rate and this as was ex-
plained by Maharen could be attributed to the subjectivity
nature of the BRM.

Wright (7) used Cohen and modified Cohen standard
setting methods at the Faculty of Medicine, University of
Botswana, to apply the two methods to the exams of eight
groups of nearly 50 students from first and second years
of the MBBS course and set the passing score. His results
showed that the two methods decreased the average test
failure rates than the Fixed method and this is also match-
ing the results of our study.
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Figure 2. Scatter plots of the checklist score versus the global score for the ten stations in the in the periodic ophthalmology objective structured clinical examination (OSCE)
in 2 groups of candidates

5.1. Limitations of the Study ting the pass mark of the exam.
o Unfamiliarity of the faculty at the FOM-SCU regard- « Most of the evaluators as well as the judges included
ing standard setting methods and its importance in set- in the study were Senior Professors and staff members who
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Table 3. Percent of Students Passed the Exam After Using BRM, Cohen and Hofstee Methods Compared to the Fixed Arbitrary 60% Method

BRM Cohen Fixed Hofstee P Value®
Stations 1- 5 (195) (n =16 students) 15(93.7%) 16 (100%) 15(93.7%) 9 (563%)b 0.001°
Station 6 -10 (207) (n =21 students 21(100%) 21(100%) 21(100%) 21(100%)

2Cochran’s Q test

l’Statistically significant when compared with BRM, statistically significant when compared with Cohen; statistically significant when compared with fixed method.

“Statistically significant at P < 0.05

have limited contact with the students compared to the
more junior staff members, which make the criteria of
defining the borderline student & borderline score will be
questionable.

« The training process was not evaluated for effective-
ness.

5.2. Conclusions

This study concluded that using the fixed 60% arbi-
trary method to determine the pass mark for all exams ir-
respective of the differences between students as well as
teaching and training for each group will result in marked
difference in the failure and pass rates among students.
Also, as it was reached from this study that Hofstee method
could be the less accurate method for setting the pass mark
of an exam especially when there is poor training and prac-
tice of the involved judges. Finally, it is concluded that
there is no single method could be the best for setting the
pass mark of an exam, instead it would be better if the se-
lection of standard setting method was based on the feasi-
bility and applicability of each method, also a better out-
come could be reached if more than one method were ap-
plied in combination and the average passing score is con-
sidered.
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