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Final Report
Estimation and Specification Error in Item Response Theory

April 1980 to August 1983

This final report summarizes the work carried out at Educational Testing
Service over the 40-month period starting April 20, 1980 under Contract No.
N00014-80-C-0402.

RR-82-33 provides hitherto unavailable formulas for the sampling error
in estimated IRT parameters when ability and item parameters are estimated
simultaneously from the same data, as is usually the case. RR-83-28 uses
these results to investigate the effects on these sampling errors due to
1) number of items, 2) number of examinees, 3) distribution of ability,
4) number of anchor-test items when two groups take different forms of a
test. It appears that much shorter anchor tests can be used than was
previously thought necessary. New and improved linking methods for anchor- ]
test data are derived and tested out in RR-82-25.

B¢t bk

RR-81-50 and 82-80 develop and apply formulas for the statistical bias
in IRT item parameter estimates and for certain interesting functions of
these. RR-81-20 and 82-5 develop and investigate new IRT models for item
response function; both models are improvements on models in current use.

RR-81-48 and 81-49 provide hitherto unavailable standard errors for two
commonly used equating methods. RR-83-26 compares IRT true-score equating
with equipercentile observed-score equating; it is reassuring that the two
equating methods yielded almost identical results.

RR-83-33 uses decison theory to develop a method for the optimal design
of conventional tests in order to minimmize expected loss due to errors of
measurement. This approach should be widely used in the future to evaluate
the effectiveness of existing tests.

As part of this contract, the IRT program LOGIST was converted and
installed to run on the UNIVAC at Brooks Air Force Base.

A list of the eleven research reports follows, showing journal
publication where appropriate.
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