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Abstract

Educational Testing Service has pioneered the application to large scale testing
programs of new psychometric methods for student profile scoring. The College
Board’s Score Report Plus™ provides skill information to students who take the
PSAT/NMSQT™. These psychometric methods are being applied now to a national
end-of-course algebra test, to PRAXIS tests, and to the NAEP. We focus in this paper
on issues that occur when an existing test is retrofitted with diagnostic scoring, and
answer the question of when that is useful and reasonable. Real data examples will be
provided to demonstrate strength of diagnostic performance from existing tests. We
describe implications for designing diagnostic tests with strong diagnostic power.

A technical discussion will describe various modeling approaches, including the unified
model cast in a Bayesian framework with MCMC estimation method called the Fusion
model (Hartz) and Bayesian inference networks: Recent theoretical advances will be
discussed, including equating at the skill level (Roussos, Bolt), comparisons with sub-
scoring approaches, estimation of classification reliability (Douglas and others), and
various approaches to test form design and computer adaptive algorithms.
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