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Figure 1. Main gquestion.
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Figure 4. The process of generating a hypothesis in the first interview.
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Figure 8. The process of generating a hyvpothesis in the second interview.
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Table 1. Main questions used in the first interview

Ql1-1 “Can yvou describe what you observe?” or “What do you observe?”

Q1-2 “Do vou have any questions related to your observation?”

Q1-3 “Can you explain your observation?” or “Can you explain what yvou observed

more precisely?”
Q1-4 “[if subject explains observation] How do you know that?” or “What is the
reason for your explanation?”
Table 2. The questions used in the second interview

Q2-1 “Can you describe what vou observe?” or “What do yvou observe?”

Q2-2 “Do vou have any questions about this [clue] experiment?”

Q2-3 “Do you think this experiment [among the three CEs] is related to the phenomenon

that a magnert falls slowly inside the aluminum pipe?”
Q2-4 “[if subjects say yes] How is this experiment related to that phenomenon [TE]?”
Table 3. Major features of three types of explanatory hypotheses
Type of Space searched Causal
hypothesis for hypothesis relationship Reasoning Prior idea
Auxiliary Target No theoretical No similarity-based Preserved
Experiment (TE) casual relationship  reasoning
Theoretical  Background Theoretical casual  Similarity-based reasoning  Displaced
Knowledge (BK) relationship between BK and TE
Experiential Clue Experiments  No theoretical Similarity-based reasoning  Displaced

(CEs) casual relationship

berween CEs and TE

Step 1: Answering the main question (Fig. 1} and supplementary questions

Step 2: Observing the Target Experiment (TE) and explaining the TE in the first interview

Step 3: Observing the Clue Experiments (CEs) (Fig. 2) and explaining the TE again in the
second interview

Figure 3. Summary of the procedure.
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Background Knowledge (BK) has properties a, 3, and v.

Target Experiment (TE) also has similar properties a”, 7, and y’.
Then, the BK and TE share similar properties with each other.
The BK has another property 8.

Therefore, it is worth inferring that TE will also have property 8°,

even though 8" has not yet been confirmed.

Figure 5. Model of similarity-based reasoning.

Observe discrepant Target Experiment (TE) to be explained

Ask causal question why TE happens.

Search for hypothesis that may explain the TE in the observer’s Background Knowledge (BK).
Use similarity-based reasoning between TE and BK.

Discard prior theory relating to TE, and suggest new theoretical hypothesis that can explain TE.

Figure 6. Model of generating a theoretical explanatory hypothesis using similarity-based
reasoning.

Observe Target Experiment (TE) to be explained.

Ask causal question as to why TE occurs.

Search for hypothesis that may explain the TE in the experimental situation of TE.
Preserve prior theory relating to TE, and suggest auxiliary hypothesis

attributing the reason for the TE to experimental conditions.

Figure 7. Model of generating an auxiliary explanatory hypothesis.
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Observe discrepant Target Experiment (TE) to be explained.

Ask causal question.

Observe Clue Experiments (CE), which can be used to explain the TE.
Relate TE to CE based on the similarities between the two phenomena.
Discard prior theory related to TE, and suggest new experiential hypothesis

based on the similarities between CE and TE.

Figure 9. Model of generating an experiential hypothesis.

1. The wamnl nail does nol sitract o paper clip. However, rub the nail with sirong magnet, and puot
ihe paper elip close to the nail again, Does the nail atiract paper clip now?
I, Ask a guestion sbout what you observed
3, Try togive an answer, That is, try to explain what vou observed.
4. The followeng experiment may help you answer the question you asked m Seep 1
(1) Break the magnet into péeces. Pul them inge n glass ube ond
shaks the glass tube.
{21 Pui the paper clip elase o the glass jube. Do ihe hroken magneis
inside the glass tube attract the paper clip?
i3} Hubibhe gless tube with sirorg magnel asd pol the paper chp close
o the ploss tube agnin. Do the broken magnets inside the glass
tube atiract the paper elip?
{4} Com you explain what veu observed?

5 Detenmine whether theee are any simblarties between the nesults of Step 1 and the phenamena

m Sep 4,
b, With reference 1o the phenomena ohserved in Step 4, try sgain 1o provide an answer o the
guestion asked in Slep 2,

Figure 10. Scientific inquiry activity for generating a scientific hypothesis.
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