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A8 6. =cH 48 N2 OlGHE g = A= /4

Tvpe Prohibiting factoy

PI: They don't read the premises carefully or drew conclusion based on their own
preconception rather than based on the given premises.

P2: They can’t understand the meaning of the two premises.

P3: They can't relate the deductive explanation task with the syllogism, therefore, they
can't recognize which part of the premises corresponds to the antecedent or the
conscguent of the svllogism.

P4: They reject the logical conclusion even though they obtain the logically correct

ZHE E 8 2278 BUM 26%2 &
0l 2F SHIEN HES 0laHE & UM & AS HEE £ AACH (Park and Han, 2002).
c S MM+ A28 HLsH DsSstm 204
ZoIACH HEZ W, 0] X S 2SS0 HoH MPEO2 AFO 24%~28%2) N
H OIH=Z A AL 55%~68%2 HEH Olsi+ZEC2 ZI18t 2g 2 4 YUACH (F 3).

class context Pre-test (%0) Post-test (20) t P
Linear uniform motion 38.3 85.9 6.765 P<.01
Linear acceleration motion 30.0 71.9 7.093 P=.01
A Circular uniform motion 3.1 28.4 4.921 P<.01
Circular acceleration motion 15.6 32.8 2.292 P=<.05
Total test 24.0 55.2 6.624 P=<.01
Linear uniform motion 34.4 90.1 7.856 P<.01
Linear acceleration motion 36.6 83.9 10.187 P01
B Circular uniform motion 6.3 38.4 5.624 P<.01
Circular and curvilinear 21.1 30.5 1.538 P=.05
acceleration motion
Total test 27.8 61.7 10.571 P=<.01
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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.
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even though &” has not yet been confirmed.

WS Dt UFN FE8 FALM J|Ex8 =8 28

8 11,

a

Then, the BK and TE share similar properties with each other.
Therefore, it is worth inferring that TE will also have property &,

Background Knowledge (BK) has propetties @, B, and v.
Target Experiment (TE) also has similar properties”, §7, and .

The BK has another property 8.
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Example of Thinking Strategies

Strategy I: Exploring the given problem situation
(e.g.) The shape of cub is similar to the convex lens, ...

Strategy IT: Changing the given situation
Strategy II-1: Replacing the given materials with others
(e.g.) If pure water is changed to salt water ...
Strategy II-2: Extending the given situation
(e.g.) If I put the rod outside the cup, ...

Strategy III: Relating the given situation to his‘her background

knowledge/experience

Strategy ITI-1: Using background knowledge and experience
(e.g.) Because the velocity of light decrease inside the water ...

Strategy II-2: Recognizing conflict between the given situation and background
knowledge/experience
(e.g) I know that light is refracted downward in the water, but here, the rod is
refracted upward ...

Strategy IV: Inferring the hidden variables which can effect the given situation
(e.g.) Can amount of water affect the degree of refraction?

Strategy V: Reflecting the purpose of investigating the given situation
(e.g.) This situation seems to investigate the phenomena about refraction ...

8 14, Ot §722H 188

o

Example of IP types

Type L New result IP (i.e., IP for obtaining new results)
(e.g.) (If the color of water or rod is changed) ... what different (or new)
observations can be possible (obtained)?

Type II: Relationship IP (i.e., IP for identifying relationship between variables)
(e.g.) Will the degree of refraction be proportional to the density of water?

Type IIT: Why-How IP (i.e., IP for searching answers for why-how questions)
(e.g.) Why the thickness of rod is varied according to the observer’s position?

Type IV: Application IP (i.e., IP for applying results to new situations)
(e.5.) If I make interesting something by applying the refraction in an everyday
life?

Type V. Experimental method IP (i.e., IP for developing new experimental methods)
(e.g.) Is it possible that light is not refracted between the air and water?
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