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Introduction and Purpose

One of the most frequently expressed concerns about the MCQ is its degree of fairness to students, and it has been reported that appropriate standard setting for MCQs may help to alleviate this concern (McCoubrie, 2004). But how do we set standards? How do we determine students who should pass and those who should fail? Where should the cut-off point be, the score that is just adequate, or, in other words, the minimum pass level (MPL)?

The purpose of this fact sheet is to address this issue, starting with explaining some important terms.

Definitions and Clarifications

Standard setting has been described as the end point of the test, and defined as “the process of deciding what is good enough” (Cusimano, 1996). It is the definition of the minimum, acceptable score of performance in a specific exam or test, which means that any examinee scoring less than the defined (set) score is considered failure. This score is called the minimum pass level (MPL) and it has to be decided before and not (repeat not) after the test is given. This form of assessment is called criterion-referenced assessment as opposed to norm-referenced (or relative) assessment. In the latter the standard is, so to speak, left for the students to decide. After the test is done, the marking is made, and the scores are known, a normal curve is constructed for marks. Using the mean and standard deviation, cut-off points are made on the curve to decide the numbers of failures, passes, distinctions, etc. The cut-off point that is commonly used is the mean minus one standard deviation below the mean (Mean-1 standard deviation). So if we take an extreme example and assume that the examinees in a certain test performed so badly (or did almost nothing), there will still be a certain number of students who will be scored “failures” and a certain number who will even be given a “distinction” no matter what! The method is still widely used and fairly popular (George, Haque and Oyebode, 2006). However, at least for the protection of society, the health professional field should opt for criterion-referenced assessment.

Standard Setting Methods

Many methods and formulae for Standard Setting (n>50) have been suggested and, although almost all of them are time consuming, labour-intensive, and rather subjective, the exercise is worth the effort if our aim is to be fair to students. The writer has often witnessed decisions being made to fail, or even dismiss students, on grounds of performance in exams, which can be anything but defensible whether in their basic construction or standard setting or both.

The most popular and most researched method for criterion-referenced standard setting is the Angoff method or variants of it (Modified Angoff, Borderline, and Direct Borderline Methods). High among the challenges of using these methods are the difficulty to come to terms on the exact definition of the minimally competent (borderline, pass/fail) student, and to assure the availability of the required number and quality of judges. It is therefore required that the concerned judges be briefed about the method and come to mutual understanding of the minimally competent/borderline student before they set out to set standards.

We summarize here modified versions of Angoff and Nedelsky methods. The latter, in my view, is more suitable for MCQs as it dips into each option within each MCQ (item) whereas in the other methods decisions are made on the basis of a global rating of the item (MCQ) as a whole.

How To Do It (Calculating the MPL)?

1. The first step in calculating the MPL is to calculate the minimum pass index (MPI) for each item (question). The MPI reflects the difficulty of the item and is expressed in the form of the probability that a minimally competent student would answer it correctly.

2. Before giving the exam, a group of faculty (around 5-8) sits together to study the questions (items) one by one and look into each of the options in each of the questions one by one.  

3. For each option (or more specifically distracter) in a question they reach consensus whether, for a minimally competent or barely passing student, the distracter will be difficult to answer or not. It cannot be over-emphasized that the decision is based on the minimally competent and not on any other level.

4. Each difficult distracter is assigned a code of 1 and those not difficult ( ie the minimally competent would answer correctly) are assigned a code of 0 each.

5. The key (correct answer) is assigned a code of 1.

6. Add (sum) all the codes (of the options/distracters and the key) in the item.

7. The numerical weight of the item (in this case 1) is then divided by this sum to get the MPI for that item in the form of a proportion.

8. Treat the remaining items the same way to get the MPI for each.

9. Add  all the MPIs of all the MCQs in the examination paper.

10. Divide this total by the number of MCQs in the exam and multiply the product by 100 to get the MPL expressed as a percentage.
(In Part B of this fact sheet an example will be given, and two other methods will be described together with the conclusion and references).
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How To Do It (Calculating the MPL)? (continued)
Example (source of MCQ: (Wood and Cole, 2001) 
A 32-year old, unemployed man, who underwent a mastoidectomy in youth, presents with headache, nausea, vomiting, drowsiness and confusion. He does not have a fever but his right eardrum is not visualized and there appears to be some discharge. There is slight neck stiffness as well. 

What is the most appropriate investigation at this time?

                                                       Judges’ coding                                                            

A. Lumbar puncture                            1

B. ECG                                                0

C. X-Ray skull                                     1

D. CT scan head                                 1 (key)

E. Blood culture.                                 0

                                                                Total =3 (Therefore MPI=1/3=0.33)
Suppose we have only 5 MCQs in the exam paper, resulting in minimum pass indices  (MPIs) as follows: 0.33,0.40,0.25,0.33,and 0.25 (total=1.56). Then the MPL equals the total  of MPIs divided by the number of MCQs (ie
 MPL=1.56/5=0.31) X 100==31%.

In the Modified Angoff Method:

a) The judges (5-8) are first briefed about the method and sit together to agree on what they call the borderline (minimally competent, or pass/fail level) student.

b) The judges independently examine each item (MCQ) in the test and designate it a probability (a proportion) of the minimally competent students who would answer it correctly.

c) All the probabilities (proportions) designated by each judge (eg 0.4, 0.2, 0.5, etc.) are added together and divided by the number of items to get the average proportion for that judge.

d) Then the averages of all judges are added together and divided by the number of the judges to get the cut-off score (MPL) for the exam paper. 

The Direct Borderline Method does not require a large number of judges as it depends on one or few faculty to make a yes or no decision on each item (question) whether the minimally competent student would answer it correctly. The number of yeses are then added and divided by the number of items to get the cut-off score (MPL) as a proportion. This proportion is multiplied by a hundred (100) to change it into a percentage.

Conclusion

Selected standard setting methods for MCQs are summarized above in a sequence of decreasing difficulty of application to pose options for use. It must be noted, however, that no negative marking (correction for guessing) is required and, in case it is used, the MPL should be adjusted by deducting 25% from it in the case of A-type MCQs with five options. Also, when settling the final marks for examinations in cases where the institution has a hard and fast rule that their pass mark is, for example, 60%, then this means that our calculated MPL is the equivalent of that pass mark, and has to be adjusted accordingly by multiplying it by a factor of 1.2 to bring it to that level of 60%.
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