19. RELIABILITY AND SEPARATION

Validity and reliability have been key concepts in measurement for eighty years. These two topics
command Chapters 1 and 2 of the Standards for Educational and Psychological Testing (1985). The
Standards define reliability as “the degree to which test scores are free from errors,” (1985, p.19). The
“errors” referred to are measurement errors. The magnitude of these errors and the specification of their
source are necessary in order to determine the efficacy ofa measuring instrument. Thereliability coefficient
is the traditional statistic intended to quantify reliability. Coefficients are commonly reported for test-
retest, multiple form and split-halfreplications. The purpose of this primer is to discuss how these topics
are dealt with in Rasch measurement and how this improves and, hence, supersedes traditional methods.

TRADITIONALRELIABILITY

The KR20 for dichotomous responses (or its generalization, coefficient alpha) are estimates based
uponasingle administration ofa test assumed to have homogeneous items. These coefficients are intended
to be an estimate of the test’s reliability with respect to a single attribute postulated to underlie all the test
items. However, what any particular reliability actually refers to can only be whatever attribute the test
items actually define. Sufficient time to answer the items is assumed (timed tests produce spuriously high
coefficients). The KR20 and its variants (coefficient alpha and KR21) are calculated by comparing a
numerator based on sampled item p-values with a denominator based on the sampled persons’ raw scores,
computed from the same response matrix of persons and items.

The statistics outlined in Figure 19.1 bring together the two contrasting elements which make up
the KR20. One element summarizes the test items in terms of pg in which p comes from the sampled item
p-values (where p = proportion correct) and ¢ = 1 - p. Each item pgq is the variance of a response to that
item fora “person” for whom that p-value is their probability of succeeding on that item. Since the p-value
for an item is the sample mean of the dichotomous person responses to that item, this p-value is what we
expect of an “average person” from that sample on that item.

The p-value for an item describes a “sample average person’s” probability of success on that item
and can be used to estimate an "average" sample response variance for that item. When these variances
are summed over the items they yield a score variance for a “person” who has exactly those p-values. This
“average” test score variance is the numerator in KR20.

The KR20denominator is the observed sample variance of personscores. Thus the KR20 combines
a “test” characteristic for a “typical” person sampled, based on item p-values, with a “sample”
characteristic from the observed sample variance of person raw scores.

CHARACTERISTICS OF THEKR20STATISTIC
1. Theitemresponse variance used is that ofan “average” person sampled. Thisis not the same
as an average of the persons' test score error variances. Ifthe sample score distribution is not

symmetric, then the error variance of an “average” person must be different from the average
of individual persons' error variances.
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Figure 19.1

Traditional analysis of a response matrix.
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