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Abstract

The aims of this research were to: 1) create item models and design a data warehouse
for mathematics and statistics for science and technology; 2) develop an automatic parallel
multiple-choice question generation system using automatic item generation; and 3) investigate
parallelism between the prototype test and computer-generated test. The research
methodology was divided into three phases: Phase 1 involved item model creation and
evaluation to create 42 models, alongside the design of a data warehouse to store parameter
values of the created item models for all item models to share stored data. Phase 2 focused
on system development in web application form to create automatic parallel multiple-choice
questions, together with quality evaluation of the developed system. Phase 3 consisted of
parallelism investigation by having experts evaluate the parallelism of each item between the
prototype test and computer-generated test, followed by experimental testing with 30
students enrolled in Mathematics and Statistics for Science and Technology at the School of
Science and Technology, Sukhothai Thammathirat Open University.

The results revealed that: 1) All created item models of mathematics and statistics for
science and technology passed the required criteria. 2) The automatic parallel multiple-choice
question generation system successfully created parallel questions that aligned with the
system's design objectives, with the overall system quality at a high level. 3) Expert evaluation
confirmed that all items in both tests (the prototype and computer-generated tests) met the
parallelism criteria. The experimental results showed that: (1) The prototype test had an
average difficulty of 0.52, average discrimination of 0.41, variance of 0.24, mean score of 21.90,
reliability of 0.89, and standard error of measurement of 2.98. (2) The computer -generated

test had an average difficulty of 0.51, average discrimination of 0.40, variance of 0.25, mean
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score of 21.00, reliability of 0.90, and standard error of measurement of 2.84. Statistical analysis
indicated no significant differences between the two test versions. Based on both expert
evaluation and experimental results, it was concluded that the prototype test and computer-

generated test were parallel.

Keywords: item model, automatic item generation, parallel test, distance education
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