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Abstracts

The objectives of this research were (1) to construct the four-tier diagnostic
test in mole and chemical formulas for Mathayom Suksa 4 students, (2) to investigate
the quality of the four-tier diagnostic test by applying the Polytomous Item Response
Theory, and (3) to construct the handbook of the four-tier diagnostic test in mole
and chemical formulas for Mathayom Suksa 4 students. The sample consisted of 520
Mathayom Suksa 4 students in science program in the 2" semester of the academic
year 2019 under the Office of Ubon Ratchathani Secondary Education Service Area.
These students were randomized by stratified school size. Instruments used were (1)
Misconception survey test in mole and chemical formulas, (2) the four-tier diagnostic
test in mole and chemical formulas, and (3) The handbook of the four-tier diagnostic
test in mole and chemical formulas.

The research findings were as follows: 1) the item difficulty parameter test 1
revealed that B,and B, were ranged from -0 .1 6 to -0.76 and -0.01 to 0.76
respectively where B, was less than P, in every item, as for test 2 revealed that B, and

B, were ranged from -0.94 to -0.69 and -0.42 to 0.76 respectively where B,was less
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than B, in every item. 2) the item discriminant parameter test 1 and test 2 revealed
that its parameters were ranged from 1.29 to 2.21 and 1.44 to 1.77 respectively. 3)
The test information of the test 1 revealed that its had the highest value when the
students had their ability in the relatively low and moderate levels (0 = -1.6 - 1.2) test 2,
its had the highest value when the students had their ability in the moderate levels (0 =
-1.2 - 0.8) and 4) The results of the evaluation on the appropriateness of the

handbook revealed that its appropriateness was at the highest level.

Keywords: The Four-Tier Diagnostic Test, The Polytomous Item Response Theory,

Mole and Chemical Formulas
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