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Cognitive Analysis of Abstract Reasoning Test Items and Its Impact on
Item Difficulty Using IRT-Rasch Model
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Abstract
The aim of the current study was to investigate the relation between

factors responsible for item complexity and item difficulty for abstract
reasoning nonverbal tests, especially depends on geometrical figures such as
progressive matrices Using Rasch model. A good relation between item
complexity and item difficulty may be used as a strong evidence of construct-
related validity. The study used one of the most prominent and widely used
group general intelligence test; Raven’s Standard Progressive Matrices Test.
The test consists of 60 items, however for the purpose of the study, only 48
items were used. The items were cognitively analyzed using four factors of
progressive matrices item complexity. Sample of the study consists of 342
students (66.8% Female). Data analyzed using the IRT-Rasch model for
estimating items’ difficulty indices. ANOVA and multiple regression models
were used to investigate the effect of item complexity on item difficulty
indices. The study revealed the significance of all item complexity factors on
item difficulty. The four factors together explained 94.2% of item difficulty
variance. These results support both the validity of the item cognitive
analysis and construct validation of the test.
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