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Index of Difficulty and Index of Discrimination for Objective Items
Step 1

Obtain test score for each student and order their scores from high to low.

Step 2

Take two groups:

Upper group: 27%

Lower group: 27%

Step 3

Count all responses to each item (and tabulate for easy reference). 

Step 4

Do the math for Index of Difficulty:

a) Add the numbers of correct responses from upper and lower groups

b) Substract this number from total number of students in both groups

c) Divide the difference by the total number of students in both groups

d) (Optional) Convert the decimal into a percent

For Index of Discrimination

(UC – LC)/Total number of students in the upper or lower group

where

UC: Total number of correct responses from the upper group


LC: Total number of correct responses from the lower group


Example of item analysis for objective items
Total number of students: 



30

Upper group: 


30 * 27%  ~=  8

Lower group: 


30 * 27%  ~=  8

Sum of the two groups:



16

Test item:

What is the color of the clear sky?

A*. Blue
B. Red

C. Pink
D. Gray


(Option A is the key)

Student responses (out of the two groups):

	
	A*
	B
	C
	D
	Omits

	Upper group:
	7
	0
	1
	0
	0

	Lower group:
	3
	1
	2
	1
	1


Calculation:

1. Add the number of correct responses in both groups. (In our example, Option A is the key.)


7 + 3 = 10

2. Substract this number from total number of students in both groups


(8 + 8) – 10 = 6

3. Index of difficulty: Divide the difference by the total number of students in both groups


6 / 16 = 0.375  ( 37.5%

4. Index of discrimiation

(Total correct in upper– total correct in lower) / Number of student in either group


(7 – 3) / 8 = 0.50

Index of Difficulty and Index of Discrimination for Subjective Items

Step 1

Obtain test score for each student and order their scores from high to low.

Step 2
Convert all item raw scores to proportion score scale from 0 to 1.
Step 3
Calculate the item facility: Add all proportion scores and divide it by the number of students.

Index of difficulty = 1 - Item Facility
Step 4

Take two groups:

Upper group: 33%

Lower group: 33%

Step 5
To calculate index of discrimination: 

I.D. = The average of the upper group – the average of the lower group 
Example of item analysis for subjective items

Suppose for a short answer question carries 3 points. The following are students’ raw score:



Raw score
Converted score

John

3

1.00

Jim

3

1.00

Joyce

3

1.00

Jim2

3

1.00

Joyce Jr.
2.5

0.83

Jack

2

0.67

Jaimy

2

0.67

June

1.5

0.50

Jane

1

0.33

Jim1

1

0.33

Jael

0.5

0.17

Joe

0

0.00
Number of students in the upper group: 4
Number of students in the bottom group: 4

Item facility = (1.00 + 1.00 +… + 0.17 + 0.00)/12 =  0.63
Index of difficulty = 1 – 0.63 = 0.37

Index of discrimination = (1.00+1.00+1.00+1.00)/4 – (0.33+0.33+0.17+0.00)/4 = 0.79
KR-21’

1. Here is the formula
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where 

M: Mean score

k: number of items

(2 is the variance of the scores on the test

2. How to calculate KR-21’ reliability score in Excel

Step 1: Enter raw score in a column;

Step 2: Obtain the following values and enter them into Excel. 

1. Total number of items:

2. Mean score: AVERAGE

3. Variance: VAR

(Enter a function in Excel: Insert -> Function -> Statistical -> VAR)

Step 3: Calculate KR-21’. Place the cursor in a blank cell and enter the formula exactly as the following:

=1 – (0.8*M*(k-M))/(k*(2)

where M should be replaced by the cell name (e.g., H7) and similarly for k and (2.
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