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Using the Four-Parameter Model (4PM) in Developing the Inverted Figure Mental Ability
Test According to Item Response Theory

Lecturer. Dr : Rashid Salih Mahdi Al-Jubouri
Ministry of Education/General Directorate of Education in Diyala
Occupation: Measurement and Evaluation
Abstract:

The present research aimed to using the four-parameter model (4pm) in developing
the Inverted Figure Mental Ability Test according to item response theory of
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measurement. The researcher followed the scientific procedures for using the four-
parameter model in developing the reverse form of the Mental Ability Test within a
battery of mental ability tests targeting a specific age group (16 — 18) years
affiliated with Nagaland University India. The test consisted of (26) items. The
process began with translating the test items and instructions from English into
Arabic, and then translating them back from Arabic into English, while ensuring
the accuracy and comprehensiveness of all the ideas contained in the test. The
researcher adopted the modifications made to the translation after it had been
reviewed by translation experts. The test instructions and items were then
presented to a specialist in the Arabic language. After taking his comments into
consideration, they were presented to a panel of experts in educational and
psychological sciences to ensure the appropriateness of the test and its alternatives
in terms of form and content. The researcher adopted their opinions, and all the test
items were judged to be logically valid for measuring what they were intended to
measure. To ensure the clarity of the test instructions and items and to determine
the administration time, the test was administered to a pilot sample of (60) male
and female students who were not included in the statistical analysis sample. The
results showed that the test instructions and items were clear, and the
administration time was determined to be (21) minutes. The test was then
administered to a sample of (1000) male and female preparatory school students
from the scientific and morning branches for the academic year (2024/2025) from
the General Directorate of Education in Diyala Governorate. The sample was
selected using a multistage random sampling technique. The researcher relied on
the four-parameter model to analyze the test items. To verify the assumptions of
the model, statistical analysis was conducted according to the latent trait theory of
measurement in analyzing the items of the Mental Ability Test, as computed by the
statistical software JMETRIK 4.1.1. To achieve the assumptions of the model, the
following procedures were employed: principal component factor analysis and the
item—total score correlation. In addition, the fit of the items to the model was
considered evidence that the items measure a unidimensional trait. Based on the
chi-square value at a significance level of (0.05), the results showed that all the
items fell within the acceptable limits, and no item was deleted. The validity and
reliability of the test were also verified. In light of the results of the present
research, the researcher arrived at a number of conclusions, recommendations, and
suggestions.

Keywords: four-parameter model, mental ability, modern measurement theory.
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