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— O ATRIALIEE? BEAAHEEFEEALER? (845)
What is analogical reasoning? What are the concerns when using analogical
reasoning during instruction? (8 points)

=~ SEMEELLT 43 (12 4 ) Please explain the following terms (12 points )
(—) JE% (scaffolding)

(=) =4kzet& (working memory )

(=) k#9et& (long-term memory )

(m) 3 (argumentation )

=Rk A AT (A~ M A TRAHL AR M HHHE—4
o AT ARER B IR B TR M B 09 2 2353t - (18 )

Which types of cognitive load (intrinsic, extrinsic, germane) vary with instructional
methods? Please explain the reasons why (or why not) and describe instructional

methods that can change each of the cognitive loads. (18 points)

FR-EHBIRAAEATHEIER o fTSER T E B iy, 2=
Iﬁfﬁﬁitﬁ%ﬂa‘iﬁé 7012 %)
Please give an example about how to implement the three metacognitive skills,
“planning, monitoring, and evaluation” during scientific inquiry? (12 points)

B EMERPZHEFHBET > L40 T 5HEMA | (alternative conception) &
WM ERLE B EE - FAH U THAEY S RA

Students’ “alternative conceptions” often cause science teaching and learning

difficulties. Please explain the following sub-items:

(—)FARAFERE " BHEBE 205 %)

Please explain what “alternative conception” is. (5 points)

(Z)FFIR_BERARER " BAMA, 9THER - (10 )
Please list and explain Three possible reasons that could cause “alternative
conception”. (10 points)
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(ZYRBAREHT F > URBHEBMEBFAAZL LT IHEBSHT  TEHF
B ABS - (10 %)

According to your disciplinary background, list and explain students' alternative

[

conceptions for TWO scientific concepts. (10 points)

(m)AR LA ¥ L RIIRN B AL AR GRIRALEH L ReEF B2 48
S (10 %)

Following the sub-item (=), explain what teaching strategies you may use to
promote conceptual change regarding the alternative conceptions you responded to
the previous question. (10 points)

ANCOHMBEUATAXLEERA

Please read the following short essay and answer the question.

2k 2D HAOFLMAF LI G2 AT o R Posner et al. (1982) > A £
FTHEAEAS  PALBREEAMBRE

When learning new scientific concepts, students will not accept all of them. Based on
Posner et al. (1982), conceptual changes are more likely to occur only when the
following conditions are met:

1.There must be dissatisfaction with existing conceptions. Scientists and students
are unlikely to make major changes in their concepts until they believe that less
radical changes will not work. Thus, before an accommodation will occur, it is
reasonable to suppose that an individual must have collected a store of unsolved
puzzles or anomalies and lost faith in the capacity of his current concepts to solve
these problems.

2.4 new conception must be intelligible. The individual must be able to grasp how
experience can be structured by a new concept sufficiently to explore the possibilities
inherent in it. Writers often stress the importance of analogies and metaphors in
lending initial meaning and intelligibility to new concepts.

3.4 new conception must appear initially plausible. Any new concept adopted must
at least appear to have the capacity to solve the problems generated by its
predecessors. Otherwise it will not appear a plausible choice. Plausibility is also a
result of consistency of the concepts with other knowledge. A new idea in, say,
astronomy is less likely to be accepted if it is inconsistent with current physical
knowledge or if it simply has no clear physical account. Physical scientists prior to
the 20th century, for example, were reluctant to accept what geologists were claiming

2.
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about the age of the world since they had no theory which would allow the sum to
provide energy for that period of time.

4. A new concept should suggest the possibility of a Sruitful research program. 1t
should have the potential to be extended, to open up new areas of inquiry.

RIBRH A LA IZRFFERREREE) L B Rim i B A B E B
REWAFALERRRE - (15 %)

Based on your understanding of the short essay (do not copy or simply translate), list
the four conditions that must be met for conceptual change to occur and explain the
reasons. (15 points)



