Fact Sheet # 23

Item/Psychometric Analysis of Multiple-Choice Questions
Bashir Hamad, 8/5/2008.

Introduction

Item analysis is a procedure conducted after an exam to study closely each item in that exam. It is, in a sense, a reflection process on our assessment to find out the strengths and weaknesses of the items used, and take corrective action accordingly. As exams tend to measure the performance of each student, item analysis intends to measure the performance of each component (option) of each of the items in the exam. Another, more recent synonym is psychometric analysis. Certain indices are calculated and used for the analysis, in addition to looking into each individual option to see how it did in the exam.

Difficulty Index

It is almost impossible to find an exam with all its items having the same level of difficulty. It is, therefore, important to measure the extent of difficulty of each item (as well as to consider, accordingly, where to fix the pass/fail level for it. (See Fact Sheet # 22 on Standard Setting of MCQs).

The difficulty index (sometimes called facility index) is defined as the proportion of examinees answering the item correctly.

The difficulty index (P) = R/T x 100 where R is the number of examinees who answered the item correctly, and T is the total number of examinees who took that test.

Example: item # 1

	Options
	   A
	     B 
	     C
	     D*
	    E
	  Total

	No. of examinees answering
	    0
	     7
	      8
	     10
	     5
	     30


Here D is the key (correct option) and A, B, C, and E are distracters. Therefore P= 10/30 x 100 =33%. This means that this question is rather difficult, as only one third of the students were able to get it right; but a difficulty index of 20-80 is considered acceptable (and 50-75 optimum) as it tends to discriminate well between “good” and “poor” students (ie high- and low-performing students, respectively).

Discrimination Index
The discrimination index (D) is a measure of the ability of the item to discriminate between high-scoring and low-scoring examinees. To calculate D: 

a) Arrange the exam papers according to the total scores of examinees from the highest to the lowest score.

b) Out of the total of this, take out approximately one-quarter to one-third (1/4 to 1/3) of the highest, and one-quarter to one-third (1/4 to 1/3) of the lowest scores. (The Hong Kong IDEAL Consortium uses 27%). Here we will use 1/3.

c) Take the items one by one and for each item tabulate the number of examinees in the upper third and those in the lower third who selected each distracter as the correct one.

Example

Suppose you came up with the following for item 1 above.

	Options
	       A
	      B
	       C 
	       D*
	       E

	Upper 1/3 
	       0
	      0
	       3  
	       5   
	       2  

	Lower 1/3
	       0
	      5
	       0
	       2
	       3

	Total
	       0
	      5
	       3
	       7
	       5   


The discrimination index (D) is the proportion of the difference between the number of examinees in the upper 1/3 and those in the lower 1/3 who selected the key (correct) option.

D=Ru-Rl  x 100   = 5-2   x 100  = 3  x 100  = 30%;           
       ½ T                   10                 10

where Ru=number of correct responses in the upper 1/3, Rl=number of correct responses in the lower 1/3 and T=total number of examinees in both upper and lower groups.

A discrimination index of 35-100% is usually considered acceptable,( and 6o% or more, very good).It is to be noted that in computer analysis, which is now widely used, the discrimination index is usually treated as a fraction, not a percentage.
Distracter analysis

The calculation for D above may be used for each of the distracters in an item to find out their individual power of discrimination. This involves a lot of statistics, and it is easier to do a distracter analysis by just looking at/”eye-balling” the performance of each of the distracters. 

Take item 1 as an example:
· Distracter A: no examinee selected it. It is not doing its job, so it is a candidate for replacement.

· Distracter B: 5 examinees from the lower group, compared to none from the upper group, selected it. It is therefore working properly.

· Distracter C: 3 examinees from the upper group were distracted by it, while none from the lower group went for it. It is distracting only the “good” students, having negative discrimination, so it has to be reviewed.

· The key (D): more of the good students got it right (5 vs 2) so there is no negative discrimination, indicating generally good performance.

· Distracter E: attracted more of the lower group than the upper, so it looks all right. 
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