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Role and Process of Abduction in Elementary School Students’
Generation of Hypotheses concerning Vapor Condensation
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Absfract: The purpose of this study was to test the hypotheses that student’s abductive reasoning ability plays an
important role in hypothesis-generating about vapor condensation, and student’s hypothesis-generating requires their causal
explicans as well as experience. To test the hypotheses, the instruments of hypothesis-generation, prior knowledge, and
experience with vapor condensation were developed and administered to 6th grade students. This study found that 72
subjects among 89 students who had prior knowledge about vapor condensation failed to apply their prior knowledge to
hypothesis-generating about the vapor condensation. This result showed that the students' failure in hypothesis-generating
was related to their deficiency in abductive reasoning ability. In addition, this study showed that 54 subjects among 56
students who had experience with vapor condensation also failed to generate hypotheses. This result supported that
student’s causal explanations were separated from their experience. Therefore, this study suggests that science education
should include the teaching of abductive reasoning skills for developing student’s hypothesis-generating skills.

Keywords: hypothesis-generating, vapor condensation, prior knowledge, abductive reasoning, causal explicans.
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Fig. 2. The predicted results of alternatives of the prior
knowledge and prior knowledge-abduction.
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Table 1. Summary of subjects’ responses to the prior-knowledge test and hypothesis generation test
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unit: number (%)

Prior-knowledge test

Total
Success Failure
Hypothesi Condensation 17 (19.1) 1 2.0 18 (13.0)
Ypothesis test Other 72 (30.9) 48 (98.0) 120 (87.0)
Total 89 (100) 49 (100) 138 (100)

Result
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Fig. 4. A bar chart of the percentage of hypotheses by
prior-knowledge groups.
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Table 2. Summary of subjects’ responses to the experienced situation test and secondary hypothesis generation test

unit: number (%)

Experienced situation test

Total

Success

Failure

Condensation

2nd Hypothesis test Other

2(3.6)

54 (96.4)

0 )
16 (100)

2(2.8)
70 (97.2)

Total

56 (100)

16 (100) 72 (100)

Result
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Fig. 5. A bar chart of the percentage of hypotheses by
experienced situation groups.
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