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This aims of this research are as follows: (1) to a develop the four-tier diagnostic test to study
the misconceptions of learning about global change, astronomy and space topic for Grade Nine students; (2)
to validate the quality of the test; and (3) to identify groups of concepts and analyze misconceptions. The four-
tier diagnostic test is multiple choice exam that contains answer steps and reasons which specify confidence
in answering each step which were validated in terms of content validity, difficulty, discrimination power,
reliability and identify groups of concepts and analyzed misconceptions by the percentage of concept groups
and the mean of the confidence level scores. The sample consisted of 1080 Grade Nine students in schools
under the Office of the Secondary Education Service Area of Pathum Thani province using Multi-Stage
Random. The results were as follows: (1) in the four-tier diagnostic test, there were three sets of tests, including
Set One: weather phenomena and atmosphere, which had 17 questions, Set Two: Soil, rocks, minerals had 25
questions, and in Set Three, the structure of the world, astronomy and space had 12 items, a total of 54 items;
(2) the results of the quality of Set One had an index of Item Objective Congruence (I0OC) between 0.60-1.00.
The answer step and the reasoning step of the test had a difficulty index between 0.18-0.73 and 0.21-0.62,
with a discrimination index between 0.07-0.74 and 0.00-0.78, and the reliability was 0.67, 0.63, Set Two was
between 0.80-1.00, 0.22-0.84 and 0.20-0.72, 0.22-0.63 and 0.22-0.59, 0.65 and 0.65 respectively; and Set
Three has between 0.80-1.00, 0.23-0.88 and 0.26-0.66, 0.26-0.78 and 0.22-0.78, 0.63, 0.60, respectively; (3)
the results of misconceptions and clearly inaccurate on Set Three was about the importance of the atmosphere,
Set Two is about natural water sources; and Set Three is about the structure and composition of the world,

where in all three subjects, most students belong to misconceptions.

Keyword : Four-tier diagnostic test, Misconceptions, Global change Astronomy Space
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