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“The foreign languages must make computer adaptive testing a
priority in the 1990’s.”

—Stansfield 1990
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Abstract

The present research is an attempt to improve the precision and efficiency of
educational measurement with reference to the various testing models developed over
the past years and with a view to developing new item types and tapping the great
potential of computer technology in language testing.

The dissertation begins by examining the educational measurement literature in four
areas: (a) the use of computer technology in language testing, (b) computerized
adaptive testing, (c) item response theory as a mathematical model for computerized
adaptive testing, and (d) cognitive psychology and its implications for language testing.

The dissertation then reports on a pilot study in computerized cognitive adaptive
testing (CCAT). CCAT has five components, none of which is dispensable. The five
components are: (a) an item pool with calibrated items, (b) the two-parameter item
response model, (c) the adaptive procedure for both vocabulary and structure items and
reading comprehension items, (d) cognitive testing with the speed parameter
incorporated in the final ability estimate, and (e) computer-generated reports for both
the examinee and the examiner.

Four hypotheses are formulated and tested. The four hypotheses are: (1) CCAT is as
reliable and valid as the conventional test in the measurement of the examinee’s
language ability and that in computerized cognitive adaptive testing fewer items need
to be administered for equal or greater precision; (2) Comparisons between examinees
can be made even though they take different sets of items; (3) If the examinee does not
change in his ability, the same result can be obtained even though he takes the adaptive
test at different times and different sets of items are administered; (4) The result of
CCAT is more close to the examinee’s true ability level than either CT or CAT.

Experiments on two item types, i.e., bank cloze format and short paragraph reading
are done with promising results and a proper weight is found to be assigned to the
speed parameter in the final ability estimate. Experiment on CCAT yields fairly
satisfactory results.

The findings of the research prove the four hypotheses to be true and suggest that



computerized cognitive adaptive test has advantages over the conventional
paper-and-pencil test in various ways and that the inclusion of speed parameter in the
final ability estimate improves the precision of educational measurement.

KEY WORDS: item response theory computerized adaptive testing

cognitive psychology computerized cognitive adaptive testing
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