18. SEPARATION STATISTICS

The person and item separation statistics used in Rasch measurement are still unfamiliar to some
practitioners (Wright, Mead and Bell, 1979; Wright and Stone, 1979; and Wright and Masters, 1982). This
primer describes the separation statistics and illustrates some of the key concepts and procedures of
separation by working through an example.

A variable can be thought of as a straight line. To measure successfully we must be able to locate
both items and persons along this line. Items are located by the number of persons getting a specific item
correct. Persons are located by how many items they were able to answer correctly. Items to the left on
the line are easier than those to the right while persons to the left have less ability than others to the right.

It is necessary to locate persons and items along the variable line with sufficient precision to “see”
betweenthem. Items and persons mustbe separated along this line for useful measurement to be possible.
But, separation that is too wide usually signifies gaps among item difficulties and person abilities. This
leads toimprecise measurement. Separation thatis toonarrow, however, signifies redundancy for testitems
and not enough differentiation among person abilities to distinguish between them.

Items must be sufficiently well separated in difficulty to identify the direction and meaning of the
variable. To be useful, a selection of items, a test, must separate relevant persons by their performance.
The item locations are the operational definition of the variable of interest while the person locations are
the application of the variable to measurement.

The item and person separation statistics in Rasch measurement provide an analytical tool by which
to evaluate the successful development of a variable and with which to monitor its continuing utility. Person
separation indicates how efficiently a set of items is able to separate those persons measured. Item
separation indicates how well a sample of people is able to separate those items used in the test. Where
these statistics are expressed as reliabilities, they range from 0.0 to 1.0. The higher the value the better
the separation that exists and the more precise the measurement.

PERSON SEPARATION RELIABILITY

Thedatain Table 18.1 are from the calibration output of the BICAL program developed by Wright
and Mead in 1976. This example is based upon the calibration of 14 Knox Cube tapping items taken by
a sample of 34 persons. These data are also discussed in Wright, Mead and Bell, 1976 and Wright and
Stone, 1979. At the bottom of the table the Person Separation Reliability (PSR) is given as 0.68. This
indicates that the 14 items used in this version of the Knox Cube Test were able to separate the 34 people
tested to a moderate degree.

The PSR reported by most Rasch computer programs is calculated by subtracting the ratio of the

sample mean square person measure error ( MSEp ) to the sample person measure variance (SD,”) from one.
The formula (Wright and Masters, 1982, p.106) is:
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Figure 18.1

Original responses of 35 persons to 18 items on the Knox Cube Test.
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Wright & Stone, Best Test Design (Chicago: MESA Press, 1979), p.31.















