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Three Tier Diagnostic Test for Identifying Students’ Misconception in
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Abstract

Scientific misconception is an understanding of scientific facts or principles that is different from
those accepted by scientists. The scientific misconception is a major obstacle to learning. Thus, the teachers
must know students’ misconception before planning their lesson for effective learning. To explore students’
misconceptions, two-tier diagnostic was used, however, it cannot make discrimination of misconceptions from
the lack of knowledge and lucky guessing from the scientific concept. Thus, this research aims to develop a three-tier
diagnostic test that could discriminate between those groups.

The results of development process involves several steps as shown follows: 1) Identifying propositional
knowledge statements and developing concept map, these were validated by three experts, 2) Examining related
literature to explore misconceptions, there were 16 misconceptions found, 3) Developing multiple choice items
(tier-1) with free response (tier-2) and confident level (tier-3), 4) Examining students’ misconceptions from 56
students using the developed items, including focus group interviews of three groups of three students with
different conceptual understanding, 5) Creating multiple choice response for the reason tier (tier-2) so now we
had three-tier multiple choice items test, 6) Evaluating the test’s items by three experts, the IOC was in range
0.67-1.00, so all items are at accepted level, 7) Testing the three tier diagnostic test by 120 students whose have
learned chemistry equilibrium, the results indicated that the test could be able to discriminate students’
misconceptions from the lack of knowledge and lucky guessing from the scientific concept. Each test have an

difficulty level at 0.16-0.65 with discrimination level at 0.15-0.47. The total test reliability of KR-20 is 0.701.

Keywords: Chemical Equilibrium, Misconceptions, Three-tier, Diagnostic Test
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