
Faculty Development Showcase Week:  
Using the Item Analysis to Enhance Test Construction

Course Description: 

This is a brief audiovisual presentation designed to introduce faculty to ways to enhance and improve multiple choice 

test construction using statistical data from the item analysis.The multiple choice written examination is a significant 

formative and summative evaluation tool for many health professions. Great valid examinations are difficulty to 

construct. Using statistical data from an Item Analysis can provide direction to both novice and experienced faculty 

members as well as strengthen the reliability and validity of these examinations. 

Course Objectives: 

The participant will:  

1. State how to use an item analysis summary to determine the reliability and validity of the examination.

2. Develop and modify multiple choice examination questions

3. Define whether multiple choice questions are strong indicators of student knowledge retention.
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Reliability Coefficient

Refers to the extent that the test is likely 
to produce consistent results over time

A test with more items will have greater 
reliability that one with fewer items

The more diverse the content or subject 
matter, the lower the reliability

Kuder-Richardson-20 (KR-20) is a 
measure of the internal reliability 
of an examination

KR-20 is used for tests that have 
right and wrong answers

The KR-20 index ranges from 0 to 
1
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 The total number of test items
 The proportion of the responses 

to an item that are correct
 The proportion of responses to 

an item that are incorrect
 The variance for that set of 

scores

 Low reliability
 Are test questions unrelated to each 

other?

 The most common cause is that the 
questions are too easy

 Can occur if excessive number of 
items that may be too difficult

 Reliability coefficient of greater than 
0.50 is very good for a nursing 
examination

 Test reliability can be improved by
 Increasing the number of items
 Change the difficulty of the items to 

where only 70 to 80% of students 
answer correctly
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Check the effectiveness of test items

Scores the exam and sorts the results 
by score

Selects an equal number of students 
from each end, e.g. top 27% on this 
exam and bottom 27% on this exam

Compares the performance of these 
two groups on each of the test items

For any well-written item 

A greater portion of students in the 
upper group should have selected the 
correct answer

A greater portion of students in the 
lower group should have selected each 
of the distracter (incorrect) answers
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The percentage of students who answered the 
item correctly

High
(Difficult)

Medium
(Moderate)

Low
(Easy)

<= 30% > 30% AND < 80% >=80%

0      10     20     30     40    50     60     70     80     90    100

Item 
No.

No. Correct 
Answers

% 
Correct

Difficulty 
Level

1 15

2 25

3 35

4 45

Number of students who answered each item = 50

30 High

50 Medium

70 Medium

90 Low

 Is a test question that no one 
missed too easy?

 Is a test question on which no one 
earned 100% too difficult?

Should items that are “too easy” 
or “too difficult” be thrown out?
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 Generally, students who did well on 
the exam should select the correct 
answer to any given item on the exam.

 The Discrimination Index 
distinguishes for each item between 
the performance of students who did 
well on the exam and students who 
did poorly.

The Discrimination Index is 
listed in decimal format and 
ranges between -1 and 1

The Discrimination Index is 
similar to the point biserial

 For exams with a normal distribution, a discrimination of 
0.3 to 0.39 is good;

 Items of 0.4 and above are very good items.

 Items between 0.2 and 0.29 are fair but need improvement 
for future use. 

Number of Students achieving each Score

0

10

20

30

0 10 20 30 40 50 60 70 80 90 100

Hard Exam Normal Exam Easy Exam

Number of Students achieving each Score

0

10

20

30

0 10 20 30 40 50 60 70 80 90 100

Hard Exam Normal Exam Easy Exam

Clifton & Schriner, 2010
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 Values of 0.19 or lower need to be reviewed and rewritten for 
future exams

 Values close to 0 mean that most students performed the same on 
an item

 The index should never be negative – means poor performing 
students did better than higher performing students

Clifton & Schriner, 2010



Item Analysis Workshop, APPS 8

Item 
No.

Number of Correct 
Answers in Group

Item 
Discrimination

IndexUpper 27% Lower 27%
1 90 20

2 80 70

3 100 0

4 100 100

5 50 50

6 20 60

0.7

0.1

1

0

0

-0.4

Number of students per group = 100
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What factors could contribute to low 
item discrimination between the two 
groups of students?

What is a likely cause for a negative 
discrimination index?

 Compare the performance of the highest-
and lowest-scoring 27% of the students on 
the distracter options (i.e. the incorrect 
answers presented on the exam)

 Fewer of the top performers should choose 
each of the distracters as their answer 
compared to the bottom performers

Item 1 A* B C D E

% of students in upper 
27%

20 5 0 0 0

% of students in the 
middle

15 10 10 10 5

% of students in lower 
27%

5 5 5 10 0

(*) indicates the correct answer
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What is the purpose of a good 
distracter?

Which distracters should you 
consider throwing out?
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Upper 
27%

Lower 27% Biserial Nondistractors
Present

Action

Correct Incorrect + ‐ No action

Correct Incorrect + + Revise nondistractors

Incorrect Correct ‐ ‐ Revise test item

Incorrect Correct ‐ + Revise test item & 
nondistractors

Incorrect Incorrect + or ‐ + or ‐ Reteach Content

McGahee & Ball (2009); Nurse Educator

 Improves the quality of examinations by 
improving the quality of the items

 Ensures that examinations have reliability and 
validity over time

 Provides the opportunity to review exams and 
items using statistics and not emotion

 Encourages peer review and discussion that will 
lead to improved examinations 

 Item analysis is a quality control tool that 
provides qualitative data about exams
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