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Simple Test Analysis

An Overview of Performing a Test Analysis

A test analysis will help the educator evaluate the validity and effectiveness of multiple choice test items.  The three 
major areas of concern are

Kuder-Richardson 20 (How reliable is the test?)  The Kuder-Richardson 20 (KR 20) uses a complex formula to 
determine the standard deviation squared of the set of test scores.  The KR 20 ranges from 0.00 (no reliability) to 
1.00 (greatest reliability).  In general, the KR 20 is not very meaningful when used in small group or when the 
number of test items is less than 50.  In large groups, having a KR 20 of 0.60 or greater is desirable.

Item difficulty (How hard was the question?)  The item difficulty is a simple percentage of those students who chose 
the correct answer.  Item difficulty ranges from 0.00 to 1.00.  An item difficulty of 1.00 means all the students 
answered the question correctly.  An item difficulty of 0.00 means there were no correct answers.

Item Correct All Tests Correct Lower 
(27%)

Correct Middle 
(27%)

Correct Upper 
(27%)

D-
Index

05 1.00 1.00 1.00 1.00 -0.00
09 0.88 1.00 0.94 0.67 -0.33
10 0.24 0.33 0.25 0.11 -0.22
22 0.38 0.11 0.44 0.56 -0.45
43 0.35 0.11 0.50 0.33 -0.22
46 0.76 0.56 0.81 0.89 -0.33
47 0.47 0.22 0.44 0.78 -0.56

Question 5 is very simple.  Everyone answered correctly.  Question 9 is relatively easy as well.  88% answered 
correctly.  Question 10 is extremely difficult, with only 24% of the tests having a correct answer.  Questions 22 and 
43 are very difficulty.  Only 38% answered question 22 correctly and only 35% answered question 43 correctly. 
76% answered question 46 correctly.

Discrimination index (Did the question discriminate the students who were more poorly prepared for the test from the 
students who were better prepared for the test?)  Discrimination index (or D-index) can be either positive or 
negative.  Before determining discrimination index, the tests are arranged in grade order (lowest grades to highest 
grades).  These tests are then subdivided into lower scores, middle scores, and upper scores.  Sometimes these 
subgroups are 1/3 (upper), 1/3 (middle), and 1/3 (upper).  Simple Test Analysis uses 27%, 54%, and 27% to remain 
consistent with most commercial scanner programs.  The item difficulty is then determined for each subgroup.

Item Correct All Tests Correct Lower 
(27%)

Correct Middle 
(27%)

Correct Upper 
(27%)

D-
Index

05 1.00 1.00 1.00 1.00 -0.00
09 0.88 1.00 0.94 0.67 -0.33
10 0.24 0.33 0.25 0.11 -0.22
22 0.38 0.11 0.44 0.56 -0.45
43 0.35 0.11 0.50 0.33 -0.22
46 0.76 0.56 0.81 0.89 -0.33
47 0.47 0.22 0.44 0.78 -0.56

The discrimination index is the difference between the item difficulty of the upper group minus the item difficulty of 
the lower group.  If no one in the lower group answered correctly (0.00) and everyone in the upper group answered 
correctly (1.00), then the discrimination index of that test question is 1.00.  The higher the discrimination index, the 
better that question discriminates poorly prepared students from better prepared students.  A negative discrimination



should be cause for concern.  This happens when more poorly prepared students answered that question correctly 
than did the better prepared students.  

Item Correct All Tests Correct Lower 
(27%)

Correct Middle 
(27%)

Correct Upper 
(27%)

D-
Index

05 1.00 1.00 1.00 1.00 -0.00
09 0.88 1.00 0.94 0.67 -0.33
10 0.24 0.33 0.25 0.11 -0.22
22 0.38 0.11 0.44 0.56 -0.45
43 0.35 0.11 0.50 0.33 -0.22
46 0.76 0.56 0.81 0.89 -0.33
47 0.47 0.22 0.44 0.78 -0.56

Question 5, not surprisingly, doesn’t discriminate as all students answered correctly.  Questions 22 and 47 
discriminate well.  More well prepared test takers answered those questions correctly than the more poorly prepared 
test takers.

Question 22 is a very difficult question (item difficulty = 0.38) but discriminates positively.  This indicates the item 
is well constructed and probably requires critical thinking.

Questions 9 and 10 discriminate negatively and should be examined closely.  All students receiving the lowest 
scores answered correctly, but only two thirds of the students receiving the highest scores answered correctly. 
Question 10 is a poorly constructed test item.  Not because the question is difficult, but because the question doesn’t 
discriminate.  In fact, it looks as though every student gave a haphazard guess.

Question 43 may be another question where students guessed, but more successfully.  While there is a positive d-
index, the middle group didn’t follow that same trend.

A comparison of both the item difficulty and the discrimination index can be very useful in evaluating test items.

Item Correct All Tests Correct Lower 
(27%)

Correct Middle 
(27%)

Correct Upper 
(27%)

D-
Index

05 1.00 1.00 1.00 1.00 -0.00
09 0.88 1.00 0.94 0.67 -0.33
10 0.24 0.33 0.25 0.11 -0.22
22 0.38 0.11 0.44 0.56 -0.45
43 0.35 0.11 0.50 0.33 -0.22
46 0.76 0.56 0.81 0.89 -0.33
47 0.47 0.22 0.44 0.78 -0.56

Question 9 appears to be easy, but shows a negative d-index.  This question should be reviewed.  Question 10 is a 
very difficult question, but does nothing to discriminate the higher scorers from the lower scorers.  This question 
should challenged.  Questions 22 and 47 are difficult questions and show high positive d-indexes.  These questions 
are probably well constructed, perhaps requiring critical thinking.

Distractor analysis (Which incorrect answers were chosen?)  The distractor analysis focuses on individual items. 
The distractor analysis can be helpful in rewriting questions that discriminate poorly.

Item Correct All Tests Correct Lower 
(27%)

Correct Middle 
(27%)

Correct Upper 
(27%)

D-
Index

09 0.88 1.00 0.94 0.67 -0.33

Question 9 discriminates negatively.  Why did all the lower scoring students answer correctly and only 2/3 of the 
higher scoring students gave correct answers?  A look at the distractor analysis reveals that only 8 of the 34 students
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identified selection 3 (correct) as the correct response, 3 in the lower group, 4 in the middle group, and only 1 in the 
upper group.  Yet 24 of the 34 students identified selection 4 (distractor) as the correct response.

Item All Responses Lower (27%) 
Responses

Middle (27%) 
Responses

Upper (27%) 
Responses

Question #9
1-Distractor 1 0 1 0
2-Distractor 1 0 1 0
3-Correct 8 3 4 1
4-Distractor 24 6 10 8

At first glance, it may appear that the answer key was incorrect, that response 4 was the correct answer and not 
response 3.  Even that would not yield an attractive d-index, though.  This question should be retired and either 
reworded or replaced the next time the test is administered.

The distractor analysis of question 47 shows more favorable results

Item All Responses Lower (27%) 
Responses

Middle (27%) 
Responses

Upper (27%) 
Responses

Question #47
1-Correct 16 2 7 7
2-Distractor 2 1 1 0
3-Distractor 5 2 3 0
4-Distractor 11 4 5 2

Of the 16 students who answered correctly, only 2 were in the lower group.  Similarly, of the 11 students who 
thought response #4 was the correct answer, only 2 were in the upper group.  This test question was difficult (Item 
Difficulty = 0.47), highly discriminated (d-index = 0.56), and contained at least one distractor that effectively 
attracted lower scoring students.  This test item should be preserved for future tests.

Suggested Readings (Where can you find more information?)  This quick overview is designed to illustrate how the 
Simple Test Analysis software works and is not meant to be an indepth discussion of multiple choice test analysis.  A 
good resource to learn more about multiple choice test construction and evaluation is 

Billings, D.M., & Halstead, J. A. (Eds.). (2009). Teaching in nursing: A guide for faculty. St. Louis, MO: Elsevier.

Some online resources include

http://www.som.tulane.edu/ome/helpful_hints/test_analysis.pdf

http://www.ipacweb.org/conf/02/hamill.pdf

http://www.utexas.edu/academic/mec/research/pdf/itemanalysishandout.pdf

http://www.utexas.edu/academic/mec/research/pdf/itemanalysishandout.pdf
http://www.ipacweb.org/conf/02/hamill.pdf
http://www.som.tulane.edu/ome/helpful_hints/test_analysis.pdf


Getting Started

Download the zip file SimpleTestAnalyzer.zip to a folder of your choice.

Extract the zip file SimpleTestAnalyzer.zip to a folder of your choice
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Find and double-click the SimpleTestAnalysisDemo.exe icon.

When you run this program, Windows security may give you this message –

Click Run.



To prevent the message from displaying in the future, R-click the SimpleTestAnalysisDemo.exe 
icon.  The properties menu will appear.

Click properties.  On the next screen, check Unblock, then click OK.
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Double-click the SimpleTestAnalysysDemo.exe icon.

The program is now ready to use.



Opening a Test File

From the File Menu, select Open Test File.

Select the file to open.

The test file opens in Analysis View mode.
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Creating a Test File

From the File Menu, select Create Test File.

The Create Test Dialog Box will appear.



Type in a descriptive Test Title and the Number of Multiple Choice Test Items, then click the 
Manual Entry Button.

This will open the Create File View with a blank answer key.
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The Answer Key must first be created and completed.  The Answer Key can be completed 
using either keyboard or mouse.

Fill in the   Answer Key   with the   keyboard  .    To complete the Answer Key using the keyboard, 
type the correct numbers in each textbox.  The textboxes are in the left green field of the Create 
Answer Key View.  Pressing return updates the graphical ‘bubble sheet’ display of the Answer 
Key on the right.  Important:  When entering numbers via keyboard, the ‘bubble sheet’ display 
will not be updated until and unless the <Enter> key is pressed.



Fill in the   Answer Key   with the mouse  .  To complete the Answer Key using the mouse, L-click 
the appropriate boxes in the graphical ‘bubble sheet’ display of the Answer Key on the right. 
Each L-mouseclick will update the textboxes in the left green field of the Create Answer Key 
View.

Continue entering until all the Correct Answers have been entered.  Then click the Create Test 
File Button.

If for some reason you do not want to Save the Created Test, then click the Exit Without 
Saving Button.  The test will not be saved.

After the Answer Key has been Created and Saved, the program will enter the Edit Test 
Display View.  Here you can

• Add a Test
Edit an Existing Test
Edit the Answer Key
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After creating the Answer key, each Test needs to be Added.  This can be done immediately 
after the test file is created or at a later date.  To Add a Test later, refer to the Editing a Test 
File section.  If you’ve just Created a Test, select ADD from the dropdown listbox.

Each newly added Test Sheet defaults to the Correct Answers.  Only the Incorrect Answers of 
that test need to be modified.  Change the answers to match the test either by Keyboard or by 
Mouse as described previously.

When all changes have been made, click the Save Button.

Not all tests need to be added now.  Tests can be added later in the Edit Test view mode.

Exit the Create File Mode by clicking the Exit Button.

The program navigates to the View Test Analysis mode.



Editing a Test File

From the File Menu, select Edit Test File.

Once in Edit Mode, select the test to be edited.  Edit using keyboard or mouseclick entry as 
described in Creating a Test File.  Save the changes before exiting Edit Mode.
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Viewing the Test Analysis

A minimum of eight tests must be entered before Test Analysis calculations will be performed. 
From the Analysis Menu, select Test Analysis.

The Test Analysis screen shows the basic arithmetic calculations of Mean, Median, and Mode.



The two basic analyses available in the Test Analysis mode are the Discrimination Index (D-
Index) and Distractor Analysis.

The Discrimination Index is the difference between the percentage of the lower range of students 
who answered correctly from the percentage of the upper range of students who answered 
correctly.  A positive discrimination shows how successful a test question was in discriminating 
the lower scoring students from the higher scoring students.

The display can be arranged either by numerical order (Item Analysis - Ordered) or by 
increasing difficulty (Item Analysis - Ranked).
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The Distractor Analysis indicates how attractive each distractor was to the three groups of 
scorers.

Selecting a Printer

All printing is done to the default printer of the host computer.  To select a different printer, 
choose Select Printer from the Files Menu.  The selected printer will remain in effect until the 
program is closed.



Printing a Blank Answer Sheet

Special answer sheets are not necessary with Simple Test Analysis, but may be more convenient 
and visually accurate when manually entering the data.  To print a blank answer sheet, select 
Print Blank Answer Sheet from the Files Menu.  (See sample printouts in Appendix A.)

Printing Analysis Reports

Printed reports, either an Item Analysis or a Distractor Analysis, is also done within the 
Analysis menu options.  (See sample printouts in Appendix B, Appendix C, and Apprendix D.)
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Registering Simple Test Analysis

Send an email to janet@simplesolutions4nurseeducators.com to request a registered version of 
Simple Test Analysis.  The registered version provides an unlimited number of tests to be entered 
and analyzed.  Also, the registered version will display your desired program name on the 
software display and printed analyses sheets.

For pricing and ordering information, visit http://simplesolutions4nurseeducators.com.

http://simplesolutions4nurseeducators.com/
mailto:janet@simplesolutions4nurseeducators.com


Appendix A: Blank Answer Sheet
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Appendix B: Item Analysis (Ordered)
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Appendix C: Distractor Analysis
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