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Introduction 

Background/rationale 
The Korean Medical Licensing Examination (KMLE) is a test 
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Purpose: This study aims to apply the yes/no Angoff and Hofstee methods to actual Korean Medical Licensing Examination (KMLE) 
2022 written examination data to estimate cut scores for the written KMLE. 
Methods: Fourteen panelists gathered to derive the cut score of the 86th KMLE written examination data using the yes/no Angoff 
method. The panel reviewed the items individually before the meeting and shared their respective understanding of the mini-
mum-competency physician. The standard setting process was conducted in 5 rounds over a total of 800 minutes. In addition, 2 rounds 
of the Hofstee method were conducted before starting the standard setting process and after the second round of yes/no Angoff. 
Results: For yes/no Angoff, as each round progressed, the panel’s opinion gradually converged to a cut score of 198 points, and the fi-
nal passing rate was 95.1%. The Hofstee cut score was 208 points out of a maximum 320 with a passing rate of 92.1% at the first round. 
It scored 204 points with a passing rate of 93.3% in the second round. 
Conclusion: The difference between the cut scores obtained through yes/no Angoff and Hofstee methods did not exceed 2% points, 
and they were within the range of cut scores from previous studies. In both methods, the difference between the panelists decreased as 
rounds were repeated. Overall, our findings suggest the acceptability of cut scores and the possibility of independent use of both meth-
ods. 
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that evaluates whether a physician has the appropriate ability to 
perform professional activities. The KMLE measures whether 
“individual medical graduates” can be accredited as professionals. 
It is critical to establish the cut score that determines whether the 
candidate passes the KMLE. The KMLE began in 1952, and dis-
cussions on cut scores have been underway since the early 2000s 
[1]. Examinees must get equal to or more than 60% of the total 
score and equal to or more than 40% in each subject to pass the 
written test of KMLE [2]. These standards have been used for a 
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long time because they are specified in regulations. However, they 
are used conventionally without considering why the cut-off score 
was established this way, and it is criticized for lack of measure-
ment grounds [3]. The score of 60% or more of the total score is 
generally a very familiar number when considering passing crite-
ria. It has been used as a universal criterion for indicating the min-
imum competency for a long time. However, there is also an opin-
ion that it is unreasonable to accept these figures as a standard for 
determining whether qualified health professionals have adequate 
abilities [4]. 

Given the increasing importance of the appropriate standard 
setting for high-stake exams, attempts have been reported to com-
pare different standard setting approaches in licensing exams for 
health professionals. For example, in undergraduate nursing edu-
cation, Yim and Shin [5] reported the findings derived from ap-
plying the Angoff method to a mock exam for the Korean Nursing 
Licensing Examination. According to their results, the final cut 
score was about 75% of the total score, which is about 15% points 
higher than the conventional 60%. In graduate medical education, 
Bourque et al. [6] compared the Ebel scores of the Royal College 
of Physicians and Surgeons of Canada certification exam by 
changing several conditions. They concluded that the specialties 
of the panelists and the availability of correct answers did not af-
fect the final cut score [6]. Recently, in medical education, a simu-
lation study examined the possibility of using the yes/no Angoff 
instead of the percent Angoff method for KMLE. Although the 
authors concluded the results of the yes/no Angoff are less reli-
able, the study was limited by its use of hypothetical yes/no An-
goff data converted from percent Angoff data [7]. 

Objectives 
The current passing score of the KMLE written examination 

has a limitation because it has an arbitrary number of 60% as a 
conventional fixed cut score. To improve this practice, this study, 
aimed to apply the yes/no Angoff method to actual KMLE 2022 
written examination data. At the same time, we also used 2 rounds 
of the Hofstee method to determine the cut score and compared 
the cut scores estimated from each method. 

Methods 

Ethics statement 
Since this study was a secondary analysis using de-identified 

data provided by the Korea Health Personnel Licensing Examina-
tion Institute, neither approval from the Institutional Review 
Board nor the obtainment of informed consent is required. 

Study design 
This exploratory descriptive study compares cut scores ob-

tained from 2 standard-setting processes (the yes/no Angoff and 
Hofstee methods) to a conventional cut score (i.e., 60% of the to-
tal score). Specifically, among the variations of the Angoff meth-
od, we adopted the yes/no Angoff method that requires judges to 
make dichotomous categorical decisions. The yes/no Angoff 
method has an advantage because it places less cognitive burden 
than estimating probabilities [7]. 

Setting 
Unlike previous KMLEs, which were conducted in paper-based 

format, the 86th KMLE 2022, which was held from January 6 to 
7, 2022, was the first exam that introduced computer-based test-
ing in the written examination part [8]. A total of 320 items were 
presented. A total of 3,305 examinees took the computer-based 
testing for a written exam, and the overall passing rate was 96.6%. 
On January 14th and 15th, 2022, a panel meeting was held to de-
rive a cut score for the 86th KMLE written test result data.  

Participants  
It is essential to select a panel with content expertise in setting 

the standards. There is some difference in the appropriate number 
of panelists depending on the literature from at least 4–6 people 
to as many as 20 [9,10]. In this study, 14 panelists were selected 
based on their specialties and previous experience in developing 
and reviewing KMLE items. 

Study outcomes 
The primary outcome of this study is the cut score when using 

the yes/no Angoff method and Hofstee method. As the second-
ary outcome, the passing rates were calculated based on the cut 
score obtained from both methods. 

Data sources/measurement 
Before the panel meeting, the panelists must review all 320 

KMLE items. They rated the importance and frequency of each 
item using a 3-point scale. In addition, through discussions on the 
characteristics of a minimum-competency physician, the panel-
ists’ opinion on the minimum level of knowledge, skill, and ability 
required to perform the tasks of a physician was shared before 
starting the first round of voting for the standard setting process. 

Details of the standard setting process using the yes/no Angoff 
are presented in Table 1. The work was done over 5 rounds. The 
first round generally corresponds to determining whether the 
borderline examinee can answer each item based on the content 
and difficulty. While looking at each item from the examinee’s 
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perspective, each panelist estimated and submitted the possibility 
of correct answers of the minimum ability group as 0 or 1. Of the 
5 rounds, the most time is devoted to the first round. In this study, 
450 minutes were devoted, including the discussion time. 

In the second round, the previous round’s results were shown 
before voting. The probability of correct answers for each item 
and cut scores were obtained by adding all estimated correct an-
swers presented by each panelist. Based on these results, the panel 
can see how their opinions differ. The average value of the cut 
score estimated by each panelist was obtained, and the total cut 
score and estimated passing rates were shown. Finally, at the end 
of the fifth round, there was no more meaningful change in the 
cut score and acceptance rate, so the process was terminated. 

The Hofstee method requires the panelists to submit 4 values: 
minimum and maximum values of acceptable passing scores (C_
min and C_max) and minimum and maximum values of accept-
able failure rates (F_min and F_max). A cumulative frequency 
distribution graph is drawn based on the actual scores of examin-
ees, and the point where the straight line connecting (C_min, F_
max) and (C_max, F_min) meet this graph is selected as the 
passing score. In this study, the Hofstee method was conducted 
twice: before starting the standard setting process and after the 
second round of the yes/no Angoff. 

Bias 
The concept of the borderline examinee (i.e., minimal compe-

tence) may differ among the panelists due to their understanding 

of primary medical care. To supplement this, panelists who have 
experience as KMLE item developers provided a briefing on the 
background of the items to help other panelists fully understand 
the contents and goal of items. 

Study size 
Since this study was not intended to test the effectiveness of a 

specific intervention, the sample size was not calculated, and the 
performance data of all examinees for the written test of the 
KMLE were analyzed.  

Statistical methods  
In the standard setting process using the yes/no Angoff meth-

od, a cut score was derived by calculating the mean value of the 
votes collected from the panel using descriptive statistics. 

Results 

Participants 
The panel consisted of 14 people (Table 2). There were 4 inter-

nal medicine specialists and family medicine specialists. Six panel-
ists were from the departments of surgery, obstetrics and gynecol-
ogy, pediatrics, psychiatry, preventive medicine, and emergency 
medicine. Two had experience in KMLE item development, and 
5 had experience in KMLE item review. 

Main results 
For the yes/no Angoff method, as the round progressed, the 

standard error of the panel opinion gradually decreased and con-
verged toward a specific cut score (Fig. 1, Table 3), from 67.8% 

Table 1. Schedule of standard setting process

Time (min) Process
40 Orientation for standard setting
40 Discussion for minimum-competency physician

Break
210 Round 1 voting

Break
150 Round 1 voting (continued)
90 Post-voting discussion (round 1)
60 Round 2 voting
40 Post-voting discussion (round 2)
30 Round 3 voting
20 Post-voting discussion (round 3)
20 Round 4 voting
20 Post-voting discussion (round 4)
20 Round 5 voting
10 Post-voting discussion (round 5, final round)
50 Wrap-up discussion
800 (total)

Table 2. The composition of the panel

Specialty (subspecialty) No. of 
panelists

Previous experience 
with KMLE

Internal medicine (gastrology) 1
Internal medicine (cardiology) 1 Item development
Internal medicine (endocrinology) 1 Item development
Internal medicine (infectious disease) 1
General surgery 1 Item review
Obstetrics and gynecology 1
Pediatrics 1
Psychiatry 1 Item review
Emergency medicine 1
Family medicine 4 Item review
Preventive medicine 1
Total 14

KMLE, Korean Medical Licensing Examination.
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(217 points, first round) to 61.9% (198 points, fifth round) based 
on 320 questions. Compared to the first and second rounds, the 
cut score and passing rate change became minimal in the fourth 
and fifth rounds. For the Hofstee method, before the standard set-
ting process, the acceptable failure rates submitted by the panelists 
were 3.43% (minimum) and 11.3% (maximum), and the cut score 
was 61.4% (minimum) and 70.4% (maximum). Accordingly, the 
cut score was 65.0% (208 points) and the failure rate was 7.92%. 
After the second round, the acceptable failure rates submitted by 
the panelists were 3.43% (minimum) and 10.1% (maximum), and 
the cut score was 60.6% (minimum) and 66.7% (maximum). As a 
result, a cut score of 63.8% (204 points) and the failure rate of 
6.68% were derived (Fig. 2). The cut score, passing rate, and failure 
rate according to the yes/no Angoff method, the Hofstee method, 
and the traditional 60-point cut score are summarized in Table 4. 
Raw response data from panelists are available at Dataset 1. 

Discussion 

Key results 
This study was conducted as a pilot test of converting the meth-

od of determining the cut score of the KMLE written exam from 
the current fixed pass rate of 60% of the total score. In this study, 
we developed the standard setting process based on the yes/no 
Angoff method, which could be applied throughout the develop-

Fig. 1. Change of cut scores of 14 panelists that converged toward a specific cut score during the yes/no Angoff method for the standard 
setting of 2022 Korean Medical Licensing Examination written test.

Table 3. Cut score and passing rate of each round of standard setting

Round Mean±standard error Cut score Passing rate (%) Change of mean (compared with previous round)
1 217.43±4.45 217 88.20 NA
2 206.57±2.20 206 92.95 10.86
3 200.43±1.22 200 94.61 6.13
4 199.64±1.05 199 94.80 0.79
5 198.71±0.91 198 95.13 0.92

NA, not available. 

Table 4. Comparison of cut score depending on standard setting 
methods

Yes/no
Angoff Hofstee 60% correct (current cut score)

Cut score 198 204 192
Passing rate 95.1 93.3 96.6
Failure rate 4.90 6.70 3.40
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ment and implementation of the test items. The process was sim-
ulated with the data from the 86th KMLE written exam. As a re-
sult, the cut score was 198 in the yes/no Angoff method and 204 
in the Hofstee method. Compared to the conventional 60% cut 
score, these are 6 points and 12 points higher, respectively. How-
ever, they can be considered more defensible cut scores, provided 
that those are derived by combining the multiple judgments made 
by individual specialists after a sufficient discussion of the mini-
mum-competency physician. 

Interpretation 
Based on our findings, it would be desirable to proceed with at 

least 3 rounds of determining the acceptance rate using the yes/
no Angoff method. Modified Angoff methods have been widely 
used internationally in standard settings in various high-stake ex-
ams [11]. The panel’s opinion is presented in the first round based 
on the review and understanding of the items’ contents. In the 
second round, the panel has discussions. It comes to a consensus 
based on feedback, such as test takers’ score information, and the 
acceptance rate by the provisional acceptance line. This process 
should be carried out until a preset consensus is reached. It seems 
desirable to have panels refer to information on the difficulty and 
discrimination of the items after the third round, if possible. 

The first and second cut scores obtained using the Hofstee 
method showed a difference of about 4 points (before starting 
standard setting discussion: 65.0% (208 points) and after the sec-
ond round of the yes/no Angoff: 63.8% (204 points). Also, like 

the yes/no Angoff method, a lower cut score was derived during 
the second round than the first round. This result could not be 
identified in studies that conduct the Hofstee method only once 
for supplementary purposes. This finding suggests that, like the 
modified Angoff, an approach that allows panelists to change 
their judgment after discussion could also be useful for the Hof-
stee method. Further research will be needed on how many 
rounds would be required until the change in the cut score be-
comes minimal. 

When comparing the 2 standard setting methods’ results in this 
study, the cut score obtained by the Hofstee method was lower 
than that obtained by the yes/no Angoff method. However, in a 
previous study, the Hofstee method derived a higher value by 5 to 
6 points than the modified Angoff method [11]. Given that no 
gold standard yields a “perfect” passing score [10], neither can be 
considered a single “right value.” However, it can be argued that 
both cut scores obtained are generally within an acceptable range 
in that they are located between 61.9% and 67.8%, which is the 
range of cut scores derived from KMLE data from 2017 to 2019. 
Therefore, it would be more appropriate to consider that the An-
goff method, which synthesizes the judgments of the independent 
test items, and the Hofstee method, which focuses on the whole 
test, have a complementary relationship. Above all, standard set-
ting, which has undergone repeated discussions and agreements 
among panelists, can be considered in a more defensible way than 
a fixed 60% cut score, which has been conventionally used. 

Fig. 2. Derivation of cut score and failure rate of 2022 Korean Medical Licensing Examination written test by the Hofstee method. The 
x-axis is the percentage correct scores and y-axis is the failure rate.
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Limitations 
Since all the panelists who participated in this study were spe-

cialists in their fields, there was a limitation in that they had to 
make judgments on items outside their current practice areas. 
However, considering that the purpose of KMLE is to evaluate 
the competency of the basic medical education level, it can be as-
sumed that all panelists have sufficient expertise to make judg-
ments about the standard setting. Indeed, despite the initial varia-
tion, the differences between panels gradually narrowed during 
the discussion process. Since the process demanded as much as 
800 minutes there is a feasibility limitation of used method. 
Therefore, further research will be needed to improve the efficien-
cy of this process. 

Suggestions 
The panel composition that participates in the cut score decision 

is essential. Not only do the panels perform simulations in advance, 
but they also need to be composed of primary care and medical 
education experts. While setting the standard using the modified 
Angoff method, the panel must understand the items’ contents as 
much as possible [12]. To this end, it is desirable to add commen-
tary for each item while initially developing the test. Before enter-
ing the group discussion, the panel should be provided time to re-
view the questions, and their opinions should be discussed after-
ward. This process will help the panel fully understand the content 
of the question. This process can be operated more efficiently by 
developing a computer system that immediately displays the dis-
cussion results and provides feedback to the panel. Finally, the 
transition to the new KMLE passing method requires supplemen-
tation of the legal system and a grace period of at least 2 years be-
fore implementation for prior notice to stakeholders.  

Conclusion 
Based on 320 items of KMLE 2022, the yes/no Angoff and 

Hofstee methods derived cut scores of 198 points (failure 
rate = 4.90%) and 204 points (failure rate = 6.70%), respectively. 
Repeated discussions and the provision of opportunities for sub-
sequent change in judgments have reduced the variation between 
panelists, not only in the yes/no Angoff but also in the Hofstee 
method. The final cut scores from both methods were similar to 
the findings of recent studies based on KMLE data, which suggest 
the acceptability of cut scores and the possibility of independent 
use of both methods. 
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