
Item Analysis

Introduction to Item and Test 

Analysis



Aim of Classroom Tests

• Distinguish among students

Assess which students have met the 

learning goals.

 Identify students who have mastered the 

learning outcomes.

 Identify students who may be experiencing 

difficulties.

• Diagnose learning problems

 Identify common errors that students may be 

making.

 Identify learning goals that students have not 

achieved.



Goals of Item Analysis

Item analysis acts as a quality control measure 

for the test.

• Assess the functioning of the test.

• Determine how well items discriminate among 

students.

• Diagnose why some items did not work well.

• Assess reliability of the test.

Reliability is necessary but not sufficient for 

validity.



Creating a database

• Bring notebook, textbook, planner, and 

appropriate writing tools to class.

• Know due dates, and submit all coursework 

on time.

• All assignments are posted on the bulletin 

board and on the class Web site.



Creating a database



Information in database

• Name of the test and year group

• Responses given by each student.

Multiple choice- letter selected

Constructed response- score obtained

• Total score of each student on the test.

• Highest and lowest score on the test.

• The students who got the highest and lowest 
scores.

• Number of students getting each item totally 
correct, partially correct or incorrect.



Calculations based on 
information in database

• Percentage of students:

 Getting each item correct

 Getting no items correct

 Selecting each option in a multiple choice

• Average student response for each item

• Dispersion of student scores for each item

• Item difficulty

• Item discrimination

• Reliability of test



Frequency 

• Mean

=AVERAGE(D3:D17)

• Standard deviation

=STDEV(C3:C17)

• Count of different scores in a column

=COUNTIF(G3:G17,1)

• Count of total responses on an item 

=COUNT(E3:E17)



Frequency output from Lertap



Frequency output from Lertap



Frequency output from Lertap



Item Difficulty

• The percentage of students who answered an 

item correctly.

# persons getting item correct = p value

# of persons attempting item

RU – RL =      p value

N

• Ranges from 0 to 1

• The higher the difficulty value the easier the 

item.

• Difficulty index is based both on the item and 

the sample taking the test.



Item Difficulty output from 
Lertap

Item difficulty values above 0.35 are considered 
good



Item Difficulty output from 
Lertap



Item Discrimination

• Comparing the number of students with high 

scores in the test who answered the item 

correctly with the number of students with low 

scores on the test who answered the item 

correctly.

RU – RL = D

# in each group                                    

• A negative item discrimination value indicates a 

flawed item.

• A low item discrimination value (0 to 0.2) 

indicates a need to examine the wording of the 

item.



Item Discrimination output from 
Lertap

Item discrimination values above 0.2 are 
considered appropriate.



Item Discrimination output from 
Lertap



Test Analysis output from Lertap



Test Analysis output from Lertap



Test Analysis output by Hand



Test Reliability

• Reliability of a test is the extent to which the 

test is likely to produce consistent scores.

Cronbach α = 

• Ranges from 0 to 1.

• Low reliability means the items were unrelated 

to each other based on who answered them 

correctly.

• Classroom tests should have a reliability of 0.7 

or more.



Reliability output from Lertap



Reliability output from Lertap


