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Abstract

Researcher: Mostafa Ahmed Kasem Mohamed Shehata

Title: A Multistage Computer Adaptive Test Design and Its Effect On The
Visual Reasoning Measurement Accuracy By Using Item Response Theory
"Simulation & Practical"

The study aimed to reach the best computerized multi-stage
adaptive test design that achieves accuracy in measuring visual reasoning
using item response theory and the use of simulation as an intermediate
means to achieve this goal. The study tools were represented in the visual
reasoning scale, and its initial form was composed of (114) items,
distributed on three test forms and applied (paper administration) to a
sample of (948) boys and girls students whose ages ranged from (9) to (17)
years, and items was calibrated on one common scale using the three-
parameter model to bring the total number of scale items after calibration
(102) to items. The study extracted estimates of the individual's ability and
parameters of the items of the scale. The norms that explain the levels of
persons abilities have been defined.

The study has divided the scale of visual reasoning into seven
modules, each of which are (15) items lengths and differ in the level of its
difficulty, as it was used in the formation of computerized two-stage
adaptive designs, and it reached six designs and three-stage designs reached
ten designs, presumably in preparation for the generation of student
responses to them using Simulation by feeding the simulation program with
estimates of persons abilities, the estimated items parameters from the
paper administration of the visual reasoning scale, and the final panel
components. The simulation results were generating responses for each
student of (704) students and that on each design from (16) computerized
multi stage designs, and deleted (98) boys and girls due to the inability of
the simulation program to generate their responses, and the most
important results of the study were that (1-3-3) design was more accurate
in estimating the ability of individuals to measure the visual reasoning. The
study also applied it realistically by computer to a sample consisting of (60)
boys and girls from the first and second preparatory stage students to verify
its effectiveness, and examine its sensitivity to distinguish individual levels.

Key Words:

Item response theory, Multistage Computer adaptive test, Visual Reasoning
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