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Abstract

The purposes of this research were to create and develop a high quality diagnostic test on
atomic physics for Mathayomsuksa six students. It consisted of four pfirts to identify students’
learning weaknesses in four respective topics: thé discovery of electron, the atomic model, wave
and particle duality, and quantum mechanics. The subjects of this research were 706
Mathayomsuksa Six students who were studying in the academic year 2003 at the schools under the
jurisdiction of Pattani Provincial Education Office. They were chosen through purposive sampling
method. The first step in developing this test was to create a test for surveying the students’
demonstrative approaches in solving problems and filling in the blanks by designing the test in
accordance with behavioral objectives. Next, the test was used with the students to survey their
weaknesses and to collect tl';eir errors. Then the test was modified into a 4-multiple-choice
diagnostic test by using the wrong alternatives which most students chose in the survey test as

deceptions. This diagnostic test was tried out 3 times. The first was to select and improve tested
| items, the second to further select, improve, and measure the quality of the test, and the third to

measure the quality of the test.
The results were as follows:

The first part of the diagnostic test, on electron discovery, showed these findings: difficulty
ranged from .35 - .74, discrimination from .27 - .70, reliability at .8149, and criterion at 8 points.
The major causes of the students’ errors were their miscalculation of powered numbers, confusion
about the meanings of “mass” and “weight,” and lack of calculation skills. For each cause there

were 41 stdents or 40.59 % who committed errors.
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The second part of the diagrlosﬁc test, on atomic model, showed these findings: difficulty
ranged from .43 - .71, discrimination from .30 - .75, reliability at .8236, and ¢riterion at 9 points.
The major cause of the students’ error was their misapplication of formulas. There were 33
students or 32.35 % who commiﬁed this kind of error.

The third part of the diagnostic test, on wave and particle duality , showed these findings:
difficulty ranged from .43 - .75, discrimination from .38 - .75, reliability at .3779, and criterion at 7
points. And the major cause of the students’ errors was their miscalculation of powered numbers.
There were 28 students or 27.45 % who committed this kind of error,

The fourth part of the diagnostic test, on quantum mechanics, showed these findings:
difficulty ranged from .48 - .69, discrimination from .31 - .72, reliability at .8403, and criterion at 7
points. And the major causes of the students’ errors were their confusion about Planck’ s Constant
(h) and (#1) Constant and their failure in not using multiples in place of prefixes. For each cause
there were 28 students or 27.72 % who committed this error

The content validity of this diagnostic test was examined by content experts. All four parts

were found to be able to measure the students’ knowledge in atomic physics.



