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Relationship Between Item's Cognitive Components
and its Difficulty Using Path Analysis and the Rasch
“° Model -

Dr. Hesham Fathi Gadelrab
Mansoura F.O.E.

Abstract

This research examines sources of variability in test item difficulty
administrated to a group of people. It tests experimentally, using path
analysis, the Rasch model and discriminant function analysis, the relation
between the cognitive components required for a correct answer to any of
the test items and the level of difficulty of the item itself. The study aims at
verifying the validity of the method through using a diagnostic test in linear
equation algebra the researcher has developed in light of a group of
cognitive components theoretically presumed responsible for the difference
in difficuity among the test items. A model of relations among the test items
was developed based on this group of cognitive components. The study
sample consists of 338 students (183 males and 155 females). Data were
analyzed applying path analysis using the AMOS 5.0 statistical software.
The parameters were estimated using maximum likelihood estimation
method. A number of descriptive fit indices were used in addition to Chi-
Square to test the fit of the suggested model to the data derived from the
study sample. The research arrived at evidence for such fit. This means that
the difference in difficulty level among the test items can be explained in
light of the difference in the cognitive requirements for those items.” The
study also proved the validity of the suggested model in predicting the
difficulty of the test items that were estimated by the Rasch model as well as
its ability for discriminating different levels of difficulty using discriminant
function analysis. )

-V - ] - e ) adal] - 00 ] — Apenth] !yl g e} Wdal] (7Y 0 )



