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TABLE 24.5    Optimal Item Difficulty Indexes Adjusted for Guessing

ITEM TYPE OPTIMAL ITEM DIFFICULTY
True–False .75

Multiple choice: three alternatives .67

Multiple choice: four alternatives .625

Multiple choice: five alternatives .60

Essay test .50

SOURCE: Wright, 2008.

on a four-alternative multiple-choice item, the chance of guessing correctly is 25%, so 
halfway between 25% and 100% is 62.5%, or .625 written as a proportion. Table 24.5 
contains optimal item difficulty indexes adjusted for guessing for various types of tests. 
Teachers can use this table to evaluate the item difficulty indexes for items in their tests, 
keeping in mind that a range from .30 to .70 is acceptable.

Clearly in Table 24.5 the optimal item difficulty for essay tests does not include an 
adjustment for guessing because there is no guessing on essays. Also, the item difficulty 
index for essays is calculated somewhat differently from selected-response items. Find the 
average score for the class on a particular essay question and divide this by the maximum 
possible score for the question. For example, say an essay question is worth 25 points on 
an exam. If the average score is 19.5, the item difficulty index would be 19.5/25, or .78.

ITEM DISCRIMINATION
The item discrimination index, denoted as D, ranges from –1 to +1 with positive values of 
D, indicating greater discrimination among students who know the item content and those 
who do not. In general, item discrimination indexes greater than .30 are acceptable. A reli-
able test will have items with high positive item discrimination indexes. Positive item dis-
crimination indicates that students who did well on the test tended to answer the item 
correctly and students who did poorly on the test tended to answer incorrectly. Any items 
with a low item discrimination index do not discriminate among students very well, with zero 
indicating no discrimination at all. Also, a negative item discrimination index indicates that 
the item discriminates among students but not in the expected direction. Instead, students 
who did poorly on the test tended to correctly answer the question and students who 
scored well on the test answered incorrectly. This is an item that needs to be significantly 
revised or replaced.

There are two methods of obtaining item discrimination indexes. One is a correlation 
between the item and the total score on the test (called item-total correlations), which may 
not be practical for teachers to do. The other method is a shortcut that teachers can cal-
culate relatively quickly. The shortcut method involves comparing the item difficulty indexes 
of the students who performed in the top third of the class on the test (highest third of 
the total test scores) and the students who performed in the bottom third of the class on 
the test (lowest third of the total test scores), setting aside the middle scorers (Waugh & 
Gronlund, 2013). For example, let’s say the item difficulty is .80 for students in the high 
group and .40 for students in the low group. The item discrimination is .40 (.80 – .40 = .40).

A similar approach can be used for essay items when all students respond to the same 
question (Brookhart & Nitko, 2014; Wright, 2008). This involves finding the average score 
on an essay question for students in the high group and the low group and subtracting the 


