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Taking a look at the Item Analysis data: 
After an objective test has been administered and scored, it is desirable to evaluate the effectiveness of 
the items.  In order to improve items, it is necessary to examine whether or not they are doing the job 
for which they were designed.  An item analysis provides four kinds of important information about the 
quality of the test items: 
 
Reliability Coefficient (KR20):  The Kuder-Richardson formula 20 (KR20), for example, calculates a 
reliability coefficient based on the number of test items (k), the proportion of the responses to an item 
that is correct (p), the proportion of responses that are incorrect (q), and the variance (σ

2
).  

Consistency is a measure of reliability through similarity within the test, with individual questions giving 
predictable answers every time. 
 

The Kuder-Richardson reliability assesses inter-item consistency of a test by looking at two error 
measures: 
• Adequacy of content sampling  

• Heterogeneity of domain being sampled  
It assumes reliable tests contain more variance and are thus more discriminating. Higher heterogeneity 
leads to lower inter-item consistency.  The Reliability Coefficient should fall between 0.4 and 0.7 for 
best results. 
 
Item difficulty is the percentage of the total group that got the item correct.  The item difficulty is 
important because it tells you whether an item is too easy or too hard.  Many test experts believe that 
for a maximum discrimination between high and low achievers, the optimal level is 50%.  However, 
because of the guessing factor, it is advisable to make a test somewhat easier.  This reduces the 
guessing factor and consequently increases the test reliability.  For true-false items a 75% difficulty 
level is recommended.  That is, “on the average,” 75% of the students should get the item correct.   
 

Multiple-choice items: 
3 alternative multiple-choice =  67% 
4 alternative multiple-choice =  63% 
5 alternative multiple-choice =  60%   

 
Items that have percentages less than 30% or more than 90% definitely need attention.  Items that 
have difficulty levels that are too hard or too easy should either be revised or replaced. The only 
exception to this standard occurs with items that appear at the beginning of a test.  The first few items 
should be easy (Difficulty level = 90% or higher) for psychological reasons. 
 
To identify items as easy, medium or difficult, the following helps to read the Item Analysis Report.  The 
first column refers to the difficulty: 
1. If more than 75% of the students get the question correct, the item is considered easy. 
2. If 50 to 74% of the students get the item correct, the item is considered medium in difficulty. 
3. If less than 50% of the students get the item correct, the item is considered difficult. 

 
Item Discrimination is the single best measure of the effectiveness of an item is its ability to 
discriminate between students who vary in their degree of knowledge of the material tested.  If we had 
two groups of students, one of which was composed of students who had mastered the material and 
the other of students who had not, we would expect a larger portion of the former group to correctly 
answer any test item.  Item discrimination attempts to give us this information by measuring how well 
an item discriminates between these two groups. 
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ParScore provides the percentage of the upper and lower groups that got a particular item correct.   
 
If desired, you can calculate the item discrimination ration by using the following simple formula:   

IDR  =  (Upper Group % Correct) - (Lower Group % Correct) 
 
The maximum item discrimination ration of an item occurs if the discrimination ration = 100%.  This 
would occur if all those in the upper group got the item right and none of those in the lower group got it 
correct.  Zero discrimination occurs when equal numbers in both groups got it correct.  Negative 
discrimination occurs when more students in the lower group than the upper group get an item correct.  
Zero and negative discrimination items should be discarded or vastly improved before the item is used 
again on the next test. 
 
An acceptable level of discrimination for classroom tests is at or above 25%.  An item having a ratio 
lower than this would be considered a poorly discriminating item.  That is, it would not discriminate 
between those who really knew the material and those who were less knowledgeable.  Items having 
ratios above 40% are considered excellent items. 
 
Columns two and three (Upper and Lower 27%) refer to the discrimination.  The easiest way to 
calculate the discrimination at a glance when viewing the Item Analysis Report is the following: 
 
Upper 27% - Lower 27% = Discrimination 
 
When looking at the differences the following holds true: 

1. If the discrimination is 40% and above, the discrimination is high.  This is preferred. 
2. If the discrimination is 25% to 39%, the discrimination is medium.  This is acceptable. 
3. If the discrimination is below 25%, the discrimination is low.  This indicates the item should be 

reworked or it is material you expect your students to know. 
 
Point Biserial Correlation Coefficient (PBCC) measures the correlation between the correct answer 
on an item and the total test score of a student.  The PBCC is the preferred method of measuring item 
discrimination because it identifies items that correctly discriminate between high and low groups, as 
defined by the test as a whole (instead of only the upper and lower 27% of a group).  The following 
criteria may be used to evaluate test items: 

1. .30 and above  Very good item 
2. .29 to .20  Reasonably good item (subject to improvement). 
3. .19 to .09  Marginal items (needs improvement). 
4. below .09  Poor items (reject or improve). 
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Rescoring a Test: A Quick Fix:  ParScore provides a powerful tool for resolving (or at least partially 
resolving) problems.  After studying the item analysis report, the answer key may need to be modified.  
Items can be removed from the test or automatically given to all students.  Inspection of distracters 
would suggest that perhaps the wrong answer was marked on the key.  This item may need to have the 
answer changed or possibly more than one answer should be allowed to be correct. 
 
Review the columns labeled “Response Frequencies.”  This provides information on the number of 
students that chose each alternative.  If needed, return to the answer key tab and modify the desired 
items.  The test will be rescored automatically, without having to rescan the student’s test forms. 
 
Distracters and their effectiveness:  By looking at the pattern of responses to alternatives, the 
instructor can often determine how the test can be improved.  A multiple-choice question is only as 
good as its distracters.  If two distracters in a four-choice item are completely implausible, the question 
is, in effect, a two-choice or true-false item and made easier.  It is important for an instructor to know if 
the distracters are really “distracting” or just taking up space on paper.  ParScore automatically 
identifies those distracters of each item that did not “distract” students.   
 




