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ABSTRACT. In this study, we examined the characteristics of analogies generated by science-gifted students depending on the
consideration of attributes and relationships in the processes of generating analogies and investigated the applicability of analogy-
generating activities in science-gifted education programs. The analyses of the results revealed that the analogy-generating pro-
cesses of science-gifted students were categorized into three kinds of patterns depending on the consideration of attributes and
relationships of the target concept and the source analog. There are also some differences in the types of analogies generated and
selected to be good, and in the proper mapping numbers by the patterns depending on the consideration of attributes and relationships.
Most science-gifted students used the analogy-generating activities to other target concept, and recognized them to be useful. How-
ever, they had difficulties in selecting source analogs at the processes of generating analogy. These obtained in this study will help
to explore a potential use of the analogy-generating activities in an effective education program for fostering the creativity of science-
gifted students.
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Fig. 1. A sample of science-gifted students' responses in the pre-test on the understanding of the target concept.
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Table 1. Component processes of generating analogy

Component
process

Definition

constructing mental representations of the target

Encoding concept and the source analog

selecting the source analog as a potentially relevant

Selection analog to the target C()ncept

mapping the attributes and the relationships of the s

Mapping ource analog and target concept

extending the mapping to generate an appropriate

Generation analogy that can be applied to the target concept
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Table 2. Interview scenario

Interview element

Major interview question

Encoding

Process of generating  the target concept

Did you think about the attributes of the target concept?
Did you think about the relationships of the target concept?

analogy Mapping

Did you think about the attributes between the target concept and the source analog?
Did you think about the relationships between the target concept and the source analog?

The utilization

Can you explain the phase change of matters?
Can you explain the target concept perfectly using generated analogy?

The applicability of

generating analogy The availability

What is the availability of analogy-generating activity?
Which do you like analogy-suggesting activity or analogy- generating activity?

The difficulty

What is the difficulty of analogy-generating activity?
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Table 3. The analogy-generating patterns for science-gifted students by the consideration of attributes and relationships of the target

concept and the source analog

Pattern
1 (n=28) 2 (m=5) 3(n=4)
Encoding Consideration of attributes o o X
of the target concept Consideration of relationships (0] X X
Manpin Consideration of attributes (6] o (6]
pping Consideration of relationships o X (0]
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Table 4. The numbers of analogies generated by the students of pattern 1 by type of analogies

Type of analogies
Representation Artificiality Abstraction Systematicity Total
Verbal Verbal-pictorial Everyday Context Artificial  Concrete  Abstract High Low
Per student 3.1 (83.3)" 0.6 (16.7) 3.0 (80.0) 0.7 (20.0) 3.6(96.7) 0.1(3.3) 2.2(60.0) 1.5(40.0) 3.7 (100)
il‘zlfggtfgs 7 (87.5) 1(12.5) 6 (75.0) 2(25.0)  7(87.5) 1(12.5)  7(100) - 8 (100)
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Fig. 2. A sample of analogy generated by a science-gifted student of pattern 1.
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Table 5. The numbers of analogies generated by the students of pattern 2 by type of analogies

Type of analogies
Representation Artificiality Abstraction Systematicity (Eo:tasl)
Verbal Verbal-pictorial Everyday Context Artificial  Concrete  Abstract High Low
Per student 0.6 (20.0) 2.4 (80.0) 1.6 (53.3) 1.4 (46.7) 3.0 (100) - 1.4 (46.7) 1.6(53.3) 3.0 (100)
Selected
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Fig. 3. A sample of analogy generated by a science-gifted student in pattern 2.

2010, Vol. 54, No. 5



628 46 -l

ohUjet HAZIA = T $-41
2 97} 9lrt.

3} 114 glo] tf-S A ATk 454 1 1A
EH BTG A E(41; 23.5%)2 23 7)d
Mﬁolb}ﬂrﬁlfﬂl eG4
& AXNA FaL vl
1] éc *POH HAE

sk
= WOM

o

A& FARS

2AE HA A
EH~Al 7] = g5
ok

1

l‘f&i

(532 711 225} eof ot A )

HEAB  HlE v o] 2] £4 Fofl Al of
H AEL AZFElHA] TS0 89

A 3] dut Aol SA|7F 9l 7kA| AL, SA)|
7SI} Bt

(F3 7] 45 7he)7in) ol 4
ok A ZkebE A RS

Utk ¥)f-5 e vtk Ao o

& SHH7HA AL

(& DA gt AR5 e

Hl 27 AlE Foli=

Aot 1A= B o] 11, WA= AF

2 Zo 7 7|AlE Bol &1 A4,

oA AR e 5= = TR AR

oh il g AZtstu A o] @A shat

B AL sHou AlFE o] o]l

49 Qld), 3b7] 215l A Ak A ste
w771 7ol Sl 7 s 2 A

7} skl A Zys)kal..

of2) gt A0l BAS B 3o] %

sl n Yzka o

Z|12Ho g2 7|E 9 sfut A=t vd

U] 2] &= 27] 7} Aol wheba] o A

g = e 71 22

B RN

e B

HEA B

e

8 098 717X ki vk 2o BT HAS vl 4
CERELEREER PR C R TR
of Tt .8 4 B A5 Aol o] A wefsto] ths
A71RA B 68 SASIERL ek

of s elo] st et AEo] AT 152 A
%G 9 B A0 Table 69 A4 5L

Al 3 FEh] RS0l A U] A A
ek Foll 7H A& 1205 2 ek T, BT vl 6
A9 Fig 49} 20| #2 A0l GE AL A
of of ol wiA| sk, Qlat Alef that Aol gl

243015 AAAT Wl e, gt 52 Fo
H]-9-2 A Esl= 7hstad A o] v]& = =gkt
olZ B uf|, B /g RE3}l w}A o] 2H3H S &

A A9 7 arstal Asked ¥ = AR &
Aot =, gt A Ee] BE Y 5he £4 4 %*é
Zhe] A HiRt A2 24 S AR A e vl
2AE A o TS FoF & ol i iy =5
st HEd = e Hlvsﬂ A 7F AR 0] 7] w2
oFs} H|-G-= A AISIA]| o= Ao =2 AyzFek 4= Qi) o
o ofUieh, osh B e ol oS HgelA ul§ 47
oF 2.3 7l of] = o] QU= Qlah A S Thetsli= A
& S Tl o= §43 4 i) wlekA Bt
0] -5 A7 271 AAsf vl 2AE 27] Aol WA
SNt sl & s PAH L2 e
Zark oot Rt opy 2, 2 vl 23of disiA i
2ol & e 719E Al Bark ik o] A2 Het
FAIEol AskaL olsfslr] 4l LA A LA E AR
Stof A A2 o] 3L vt Bl-F-E A Bkl AR W]
B Bkl I ol A F2 BlR % szt =
K T A& Aot

o, 78 3 o) Tt A7 B3 A 7 ulg 24
o) A o2 guka ) g g 1909 6,002
el | ke sholg et oft Kl ol o |
of BetF AT v7A 2 o] s’ o] Fet P A S ol ¢
%M%iwgﬁﬂﬁiﬂLEﬁﬂHAM%iﬂwﬂ
3 oS gL A AL, B3 Ao g 258} 2y
& Ah 2 kA 3o oh- Tl el A T et 4 Qi

o
ot o oft
.\"3. N o

Table 6. The numbers of analogies generated by science-gifted students of pattern 3 by type of analogies

Type of analogies

Representation Artificiality Abstraction Systematicity (E():tle)
Verbal Verbal-pictorial Everyday Context Artificial  Concrete  Abstract High Low
Per student 1.3 (83.3) 0.7 (16.7) 1.0 (50.0) 1.0 (50.0) 2.0 (100) - 0.7 (37.5) 1.3(62.5) 2.0 (100)
Selected
an‘;lle(fgfes 2 (50.0) 2 (50.0) 1(25.0) 3(75.0)  4(100) - - 4(100) 4 (100)
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