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Abstract

Background  

The Problem and Gap: Standard setting for assessments 

in medical education continues to be a less well-

understood area. The new educationists are often faced 

with dilemmas regarding the best choice of the method 

for standard setting. 

The Hook: Clear understanding of the science that 

underpins the standard setting methods will guide the 

educationists and faculty members on how to establish 

standard setting for a given assessment tool.  

Methods 

A systematic search was carried out for the relevant 

publications. The search engines used included the 

PubMed, Google Scholar and ERIC. Additional manual 

search was undertaken to avoid missing any relevant 

articles. The standard setting methods employed for 

knowledge, skills and performance were critically 

assessed.  

Results 

The literature found is presented in the PRISMA flow 

chart. The resultant synthesized literature provided the 

theoretical background of the standard setting with 

practical demonstration of the process of standard 

setting using the Angoff’ method for MCQs and 

borderline regression method for OSCEs. 

Conclusion 

There is no universal consensus regarding the best 

method for standard setting of assessments of 

knowledge and skills in medical education at present. 

For written assessments, the preferred standard setting 

methods are those that are item-focused or test-centered. 

For skills assessment, the borderline regression method 

is considered to be the most prudent one.  
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Introduction 
Assessment of students’ achievement of learning is a 

crucial component of any medical education curriculum. 

On one hand, assessment drives learning on part of the 

students; whereas for the medical education institutions, 

the assessment is mandatory for various other 

indications such as issuing a valid degree or license.  A 

standard refers to the cutoff level or the minimum pass 

level of the student’s achievement of learning. It is not 

an arbitrary measure, but rather a measure based on 

sound scientific methodology [1-3]. 

There is no gold standard in the standard stetting 

techniques; however, any method that we choose should 

be defensible and based on informed judgments. The 

method should be feasible with respect to the available 

staff and resources. It should be acceptable to the 

examinees, examiners and the involved institutions. It 

should be easy to explain and implement [4-6]. 

This review aims to outline a comprehensive overview 

of the various standard setting methods employed for 

assessments in medical education. It will enhance the 

understanding of the methodology involved in the 

standard setting methods for various assessment tools. 
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Methods 

Search strategy 

A methodological and systematic search strategy was 

employed to find answer(s) to the following research 

question: What are the standard setting methods for the 

assessment of knowledge and skills in medical 

education.? The key terms were defined and the 

databases of PubMed, Google Scholar, ERIC were 

systematically searched. 

Key terms used 

The following search string was used for the PubMed 

literature search: (Standard setting methods*) AND 

(Assessment tools* OR knowledge* OR skill*) AND 

(medical education). 

Review period: Jan 01, 1950 to Dec 31, 2023. 

Inclusion criteria:  

All publications relevant to the research question, 

published between 1950 and 2021 were included.  

Exclusion criteria:  

The following publications/ literature were excluded: 

Gray literature; Abstracts and conference proceedings; 

Non-English language literature. 

Studies selected: 

Relevant articles were selected through the phases of 

identification, screening, eligibility determination and 

final inclusion in the synthesis. (Figure-1)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: PRISMA Flow Chart: Search results based on PRISMA categorization
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2,421,275 records were excluded after going through the titles. 

Exclusion was done because of their being irrelevant or duplicated. 

73 publications assessed for 

eligibility 

 

27 publications were employed in Synthesis of the current review 

46 excluded owing to 

not meeting 

methodological quality 

criteria 

151 publications screened 
78 excluded after reading 

abstracts because of non- 

relevance 

2,421,313 records identified through PubMed, ERIC & Google Scholar.  

113 publications were identified through manual search 
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Data analysis 

The finally included articles were critically analyzed to 

find answer(s) to the research question. 

Results 

The literature review identified a heterogenous plethora 

of standard setting methods for the written assessments. 

Angoff’s and modified Angoff’s methods [7-8] were the 

most commonly employed absolute methods in this 

regard. These were followed by the Ebel’s and modified 

Ebel’s methods [5]. Borderline regression (BLR) 

method was found to be reported as a reliable and 

defensible method for the standard setting of skills [9]. 

A variety of standard setting methods were used for the 

assessment of Performance. e.g., Anchored rating scales 

and relative (Norm-based reference) methods [5, 9]. 

 

 

Table (1): Various standard setting methods employed for knowledge and skills performance

Table 1: Various standard setting methods employed for knowledge and skills performance. 

A-For the Knowledge domain (as is typically assessed in multiple choice questions (MCQs), the following 

standard setting methods have been employed: [4-7]. 

1 Angoff’s and modified Angoff’s methods:  These methods are the most commonly employed absolute 

methods. They are reasonably defensible, credible and reliable. Major limitation is the resource intensity 

involved in the process of standard setting [8,9]. 

2 Ebel’s and modified Ebel’s methods:  These methods are especially useful when developing and managing 

MCQs-banks. The modified version helps to ensure that the content is balanced (in terms of essential, 

important and acceptable) and so is the item construct (in terms of easy, moderate and difficult) [5]. 

3 Standard error of measurement (SEM) method [2, 7]. 

4 Wijnen method: The mean minus two times the SEM is taken as the cutoff score in the Wijnen method.  It is 

a relative method. It is easy to use and is affordable. Main limitation is that a fixed percentage of candidates 

(16%) will fail. Additionally, a large reference group (over 100 candidates) is required [2, 7]. 

5 Cohen’s method: It is a relative method. It employs the top scoring candidates as the reference point.  e.g., 

The 95th percentile score is used, and an arbitrary percentage (say upper 60%) of these determine the 

passing score. It is easy and affordable [10]. 

6 Holistic (absolute) method [2, 8, 12]. 

7 Ad hoc absolute method: (An arbitrary percentage of mastery of domains is defined as a cutoff score, 

usually by tradition or convention. It is also called the traditional pre-fixed standard setting method [2, 7, 

11]. 

8 Ad hoc compromise method: (any of the relative procedures combined with the (ad hoc) absolute methods 

[2, 7, 11]. 

9 Miscellaneous other methods such as the: 

i. Hofstee method,  

ii. De Gruijter method,  

iii. Bookmark method, 

iv. Beuk method,  

v. Nedelsky method, and  

vi. Jaegar method [2,3, 7, 11-13]. 

B-For Skills (as can be typically assessed in OSCE), the following standard setting methods have been 

employed: [9, 11,14,19-21]. 

1 Borderline regression (BLR) method. It is reliable and defensible. 

2 Borderline group method. Entails both scoring of performance as well as a holistic judgment by the experts. 

3 Contrasting groups method. Similar to the borderline group method. 

4 Miscellaneous other methods: 

i. Up-and-down method 

ii. Fixed percentage method 

iii. Relative Wijnen method 

iv. Relative 95th percentile method 

v. Holistic (absolute) method 

vi. Hofstee method 

vii. Angoff’s method  

viii. Modified Angoff’s method 

ix. Ebel’s method 

x. Modified Ebel’s method 

xi. Bookmark method 
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C-For the assessment of Performance (for instance in workplace-based assessments), the following 

standard setting methods have been employed: [5, 9, 11, 14, 18]. 

1 Anchored rating scales: These are similar to Likert scales with descriptors at various points. For instance, 

they may span from very poor to excellent for performing clinical examination of a standardized patient. 

2 Relative (Norm Based Reference) methods. Typically employed in entry tests for admissions. 

3 Miscellaneous other methods: 

i. Borderline regression (BLR) method 

ii. Borderline group method 

iii. Contrasting groups method 

iv. Fixed percentage method 

v. Hofstee method 

vi. Modified Angoff’s method 

vii. Angoff’s method  

viii. Ebel’s method 

ix. Modified Ebel’s method 

x. Bookmark method [5, 9, 11, 14, 18]. 

Discussion 

Although there is no consensus about the gold standard, 

the preferred standard setting methods for written 

assessments are those which are item-focused (i.e., test-

centered). Hence in Table 1, the first five are more 

frequently employed for standard setting of MCQs. The 

remaining methods have also been employed in the past 

for the said purpose by several eminent authors [5,7,13-

18]. 

Although there exists no consensus about the gold 

standard, there is growing body of evidence in favor of 

BLR as being the superior standard setting method for 

skills assessment. The other methods given in the list 

have been used in the past for standard setting of skills. 

[9, 11,14,19-21]. 

The Angoff’s method involves a group of subject matter 

experts (usually 6-8 in number) who make probable 

estimates about the proportion of borderline examinees 

who would correctly answer the MCQs. The experts 

perform this estimation process for each of the included 

questions. These proportions are then summed for all 

the expert judges. The median sum of item proportions 

across judges is taken as the cut-score on the 

examination [2, 8, 11].   

Over the years, several modifications of the original 

Angoff’s method have been introduced. For instance, 

the experts are allowed to review and refine their 

judgments after holding a general discussion among 

themselves regarding the included items. Alternatively, 

they may be provided with detailed item analysis after 

the first round of ratings and hence make more informed 

decisions in their revised judgments [11,17, 22].    

The Angoff’s method and its modifications have stood 

the test of time. They continue to be the most favored 

methods for standard setting in MCQs. They allow the 

experts to employ their anecdotal experience to judge 

the items. The modifications allow for more informed 

judgments.  

Following are the inherent limitations of this method: 

(1) the experts have to define minimal proficiency and 

(2) consistently estimate the proportions of minimally 

proficient candidates who would correctly answer each 

test item [12,18].     

The following is a practical case scenario of how to set 

the standards for single best answer MCQs by 

employing the Angoff’s method: 

Table (2): Application of Angoff’s method to a five item MCQs test, where eight judges involved in the process of standard setting. 

 

Questions 
Standard setters/ Judges 

1 2 3 4 5 6 7 8 

MCQ-1 0.50 0.40 0.20 0.10 0.20 0.30 0.30 0.20 

MCQ-2 0.20 0.50 0.05 0.20 0.30 0.40 0.40 0.10 

MCQ-3 0.30 0.35 0.15 0.25 0.35 0.10 0.20 0.15 

MCQ-4 0.60 0.60 0.30 0.35 0.4 0.50 0.50 0.20 

MCQ-5 0.40 0.75 0.60 0.4 0.50 0.60 0.35 0.50 

Overall Cut-

score 

2 

(or 2/5) 

2.60 

(or 3/5) 

1.3 

(or 1/5) 

1.3 

(or 1/5) 

1.75 

(or 2/5) 

1.9 

(or 2/5) 

1.75 

(or 2/5) 

1.15 

(or 1/5) 

Overall Cut-score for the five MCQs (all Judges’ Mean) = 2+2.60+1.3+1.3+1.75+1.9+1.75+1.15=13.75/8=1.71/5 or 

2/5 

 

Table No. 2 shows application of the Angoff’s method 

to a test which comprises of five MCQs. There is a 

panel of eight experts who are performing the standard 

setting. For each MCQ, each judge has estimated the 

proportion of borderline candidates who would probably 

respond correctly.  
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The following steps are followed: 

Meeting of the assessors’ group is convened and 

orientation is given. The group identifies the features of 

an imaginary group of borderline candidates who stand 

50/50 chance of passing. 

The group members assume their roles. One member 

serves as the convener and documents the points. The 

other members serve as the judges/examiners. 

In the first round, the first item (MCQ) is read.  Each 

judge independently estimates the proportion of the 

borderline group who are expected to respond correctly. 

For instance, a given judge may estimate 40% of 

borderline candidates correctly answering a specific 

MCQ.  The procedure is repeated for all MCQs. All the 

estimates are recorded. 

The first round is followed by an open discussion on the 

MCQs and the awarded ratings. 

The discussion is followed by the second round of final 

ratings in which the judges make revised and final 

estimates. The procedure is repeated for all MCQs. All 

these final estimates are recorded. 

The final estimates of judges for each MCQ are 

collected and averaged to determine the cut off score for 

that item. The process is repeated for all the items. 

 The sum of final estimates for all MCQs is calculated 

and divided by the number of judges. The resultant 

figure is divided by the total number of items (MCQs), 

thus constituting the passing score for the entire test. 

Following is the case scenario of how is the process and 

application of borderline regression method (BLR) for 

OSCEs: 

The BLR method has gained popularity for the standard 

setting in OSCE assessments. This method is less time 

consuming and is based on actual observation, rather 

than on a hypothetical borderline candidate’s 

performance. As the name implies, this method uses 

linear regression modelling to predict the cut off score. 

The pass score for a given OSCE station is obtained by 

regressing the candidate scores (e.g., checklist scores) 

onto the global ratings. (i.e., fail = 1, borderline = 2, 

pass = 3, good = 4, very good = 5). 

In BLR method, the assessors are asked to complete the 

mark sheet for each candidate, on each OSCE station. 

The mark sheet has two components, namely the 

checklist score and the global rating score.  The 

checklist score (usually scored from 1 to 10 marks) may 

have previously been standard set by employing some 

other method. The global rating score (usually 1-5) is 

based on the subjective opinions of the assessors about 

the individual performance of the candidates on each 

station.  The checklist scores are plotted on Y-axis 

whereas the global rating scores are plotted on X-axis. 

The resultant borderline regression graph helps to 

determine the pass-score for the given OSCE station. 

The process is carried out for each station. The median 

score value is chosen as the cut off score on the 

examination [11, 20, 23-27].     

Table (3): Application of the BLR method for OSCEs 

Candidates/ Examinees 

Checklist Score 

Maximum Marks=10 

Cut off Marks=6 

Global rating Score 

Maximum Marks=5 

Cut off Marks=3 

Examinee No. 1 8 5 

Examinee No. 2 9 5 

Examinee No. 3 7 4 

Examinee No. 4 6 3 

Examinee No. 5 8 4 

Examinee No. 6 6 2 

Examinee No. 7 8 4 

Examinee No. 8 4 1 

Examinee No. 9 5 2 

Examinee No. 10 6 2 

Following is the application example of borderline 

regression method: 

Table no. 3 shows application of the BLR method for 

OSCEs. The mark sheet for one OSCE station is given 

where ten examinees have been assessed. The following 

steps are followed: 

a) Selection of judges who are experts in the content 

area. 

b) Orientation of judges with respect to the content and 

their tasks. 

c) Defining the borderline examinees. 

d) Making judgments of the performance of examinees 

on each OSCE station: 

 The checklist score is marked. 

 The global rating score is given.  

 The global scores are statistically regressed 

against the checklist scores by plotting the global 

rating on X-axis and the checklist score on Y-

axis (Figure 2) 
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Fig. 2: Scatter diagram for the data displayed in the table 2 

e) Setting the pass score: The cut off score is measured 

using a linear equation by employing the midpoint of 

the global rating scale against the borderline group(s) 

scores [11, 20, 23-27].     

Conclusion 

Currently, there is no universal consensus regarding the 

best method for standard setting of assessments of 

knowledge and skills in medical education. For written 

assessments, the preferred standard setting methods are 

those that are item-focused or test-centered. For skills 

assessment, the borderline regression method is 

considered to be the most prudent one.  
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