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The Spearman-Brown Formula is a statistical method used to estimate the reliability of a

measurement or test by calculating the correlation between two halves of the measurement. It is

commonly used in psychometrics, educational testing, and other fields where the consistency and

accuracy of measurements are important.

The formula takes into account the length of the original measurement and the length of the new

measurement after splitting it into two parts. It then calculates the correlation between the two

parts, and uses this to estimate the reliability of the original measurement.

For example, let's say a researcher wants to test the reliability of a questionnaire that measures

stress levels. The questionnaire consists of 25 questions, and the researcher administers it to a

group of individuals. The researcher then splits the questionnaire into two parts, with 12 questions

in each part, and calculates the correlation between the two parts using the Spearman-Brown

Formula. The result of this calculation can be used to estimate the reliability of the full 25-item

questionnaire. This can help the researcher determine whether the questionnaire is a consistent

and accurate measure of stress levels and to make any necessary improvements to the

questionnaire.

The Spearman-Brown Formula: Definition & Example

The Spearman-Brown formula is used to predict the

reliability of a test after changing the length of the test.

The formula is:

Predicted reliability = kr / (1 + (k-1)r)

where:

k: Factor by which the length of the test is changed. For

example, if original test is 10 questions and new test is

15 questions, k = 15/10 = 1.5.r: Reliability of the original
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test. We typically use for this, which is a value that

ranges from 0 to 1 with higher values indicating higher

reliability.

The following example shows how to use this formula

in practice.

Example: How to Use the Spearman-Brown Formula

Suppose a company uses a 15-item test to assess

employee satisfaction and the test is known to have a

reliability of 0.74.

If the company increases the length of the test to 30

items, what is the predicted reliability of the new test?

We can use the Spearman-Brown formula to calculate

the predicted reliability:

Predicted reliability = kr / (1 + (k-1)r)Predicted reliability

= 2*.74 / (1 + (2-1)*.74)Predicted reliability = 0.85

The new test has a predicted reliability of 0.85.

Note: We calculated k as 30/15 = 2.

Cautions on Using the Spearman-Brown Formula
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Based on the Spearman-Brown formula, we can see that

increasing the number of items on a test by any number

will increase the predicted reliability of the test.

For example, suppose we increase the number of items

on the test from the previous example from 15 to 16.

Then we would calculate k as 16/15 = 1.067.

The predicted reliability would be:

Predicted reliability = kr / (1 + (k-1)r)Predicted reliability

= 1.067*.74 / (1 + (1.067-1)*.74)Predicted reliability =

0.752

The new test has a predicted reliability of 0.752, which

is higher than the reliability of 0.74 on the original test.

Using this logic, we might think that increasing the

length of the test by a massive amount of items is a

good idea because we could push the reliability closer

and closer to 1.

However, we should keep in mind the following:

1. Using too many items can cause fatigue effects.
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If a test has too many questions then individuals may

become fatigued as they answer more and more

questions, causing them to produce less reliable

answers as the test drags on.

2. The new items added to the test should be of equal

difficulty to the existing items.

It's important that if we do decide to increase the length

of a test that we make sure the new items / questions

we're adding are of equal difficulty to the existing items

otherwise the predicted reliability will not be accurate.

Additional Resources

The following tutorials explain other commonly used

terms in statistics:
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