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Developing of a Computerized Item Bank in Accordance with
Item Response Theory

Abstract

The research aims to develop a Computerized Item Bank in
Accordance with Item Response Theory to the item for assessing the
academic achievement of the topics of the first unit of the Computer,
Information and Communication Technology course of the first-year
preparatory stage students. The target content was analyzed addressing
the specified topics; a specification table was developed; a group of
items consisting of 105 were gathered; and such items were distributed
to three test forms as each form contained 35 items. The three tests
were administered to the same students totaling 179 making use of
single group design for collecting data, linking tests and calibrating
their items to form the Item bank. The position independence
assumption was verified using the Q3 index and the one-dimensional
assumption was also verified using the exploratory factor analysis. The
conformity of the model as a whole was evaluated for each of (the first
test, the second test, the third test, the fourth test, and the Item bank)
according to the three item response theory models (one-parameter,
two-parameter, and three-parameter) using the Xcalibre program. The
results revealed the suitability of the data with the two-parameter
model. Furthermore, the items of the three tests have been calibrated
and linked to create the Item bank, then the new items were linked,
calibrated and added to the Item bank by using the Fast TEST
professional testing system V2.3 as an integrated system for managing
the Item bank. Added to that, a secure database file was created with a
password to save all the items within the instructional objectives tree
for the content so that each item was defined by a single symbol to the
following information and characteristics of the item taking into
account the item text, its presentation, type, correct answer, the
objective that it measure and the level of knowledge, the factors of
difficulty and distinction according to the Classical Test Theory, the
value of the difficulty parameter 'b™, the discrimination parameter
"a", the conformity test value and its significance. The ability of the
Item bank management system to withdraw items from its repository
and create tests with known characteristics was also verified.
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