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In this study, we developed an analogy-generating strategy and applied this to a 7th grade science-gifted
class. The types of analogies they generated, verbal interactions and analogy-generating patterns, and
perceptions of five groups on the analogy-generating strategy were examined. The analyses of the results
revealed that there was a higher proportion of the elaborated analogies in terms of quality generated
by science-gifted students individually in the analogy-generating strategy than in general analogy-
generating activity. After having small group activities, most small groups generated the elaborated
analogies. The frequencies and percentages of verbal interactions of each sub-stage were found to be
slightly different. Analogy-generating patterns in small groups were categorized into three types; selecting
in-depth source, selecting inclusive source, and selecting surficial source. The elaborating patterns of
mapping between a target concept and analogies were different among the types. Science-gifted students
positively perceived in terms of its values and attitudes toward the analogy-generating strategy, and they
responded that the analogy-generating strategy was helpful in generating more elaborated analogies and

fostering creative thinking. Therefore the analogy-generating strategy is expected to generate positive
impact on the creativity of science-gifted students.

. M2
AR M2 I O] T4 Folut MBS WL GAES
o] Alejd B4l B A4S Tejdt v QNS I8 Auks
Seto} g Thomson, 2010). 531, FRLAAES Sl T3t vhe
A G 21 714S ANk R Sk Aol Wmh A TS
\:]

Balof e BAS WS ol Ask A2 2
3 s 3495 o) Ao] S5 20mg o al, 20), F
ol thet -5 QPgellA TotedAe] Sl Hake el A
& 91 mEmRI0) Bask) HPAs | FEAOR B
St Aol glone, Fxak ol we £, oY AnE

mlo
mﬂ‘.
Ny

2

O

283 A sid 9, 2 e AUt 7S Y, BER S
AEsh= Aoz BTt Dong ef al., 2003). 121} o]t 1}st

G| Aol 71 25t0] Jol4 An FIHOR AT S G
HEE 2] = Aoyt AR waptly bR 5 BET A
o]t (Lee et al., 2008).

olof] atele] Aol ArS: olgt MELR 1] Alglo R B
DR EE R LGP PO R EE SR ERE SRS
o] AQI=ar QJthKim ef al., 2009; 2010; Noh et al., 2009; Yang

oX T

* WAIAA}F . B3] (nohth@snu.ac.kr)
R =R e
http://dx.doi.org/10.14697/jkase.2015.35.6.1063

et al., 2011). ¥]&- A4 S04 IS choFslal =349
H-E VIS, B3 0] 319] S5t oheAIm vigg st
N7l IS AR BE, FIAEe] Apa At ofz) whikA

Aol A AL oA S0E ¢ QU ERL vl e FESaL
=3 7N duE oA UF% | A JRES SFHL

2 AlEistel YARS AN oJnlE Yofste] Mt 4t Pe

AR AR AbT TS 74;<]7u Fo} AAMA Abare] gL
S5S Sk, 7193 FoS SHATIE B E 4 9o,

WA 5718 A7 Ao g QthCho & Lee, 2005).
webA] A AL SR WL A S0 TS ey
A It F—%EE %EEH 38 7427} =oha & 4= Qlok

ojet Foll A kA &Il vl YA
el B A u+ 1 A7} SptdArh skt st
B8-S o Yol S, ts 079 HIEE Wk m(Noh ef al.,
2009), B]-S A SEof o] FAF R QA= Ao & eRth
(Kim et al., 2010). 121} et So] AT v]G-9 $52 Al
W U QO W A9 99} S A sl
AE EAHA| 2 AAA BlRE AT vlee AR jken, g
Bl So] B At AT H9E thSATIE el oF

o] 2011 HE Bpi} Shhego] dlojel s Hgstel ATAAL:

1063



= A0 Ut of= vl A4 ZHYolA - E’iﬂrﬂﬁ
%94 é*é% AHSIHARE 1 Bl ashA] FEkiAY =
glo] vl 2 AdelA tiSAIZ7] whEed &4_&
ure}wqﬂ(lm et al., 2010). E3E BlF YA A A HF 2AE
Aeist=d] B ofEles 4= A7 Bt A8 TgellA
A7 A= ASA A}LE’J £S5 243t 23, L}UWZH“ 2
HIH-E v f o|nRE AR

(¢
2l & 5= A E} 53], A7 Aoyt *J*J AT
]_

719 Ade B8R AT ARl Mgt 7] 719 Wi B HEE
= HIROR HlRf-E Astket =50 2 & e ACZ Yehydt
(Yang et al., 2011). wba] E3F2Q0 HlG A 42918 laiiile A4
A AILE F206p7] il vl S BAske oA 71E Bl
Z5E TRt onAE WEHA vl S Askes =T 2
a7t 9} E3h BEtR o] fEHoR Hl%% A Ae
ojEl S-S FEL Hi fdT vREY] 4 2 BAE 2HEA
LA 2 QIR H)S ABA 22919] 5}9] DP74] FAA ol AAA

o 4% Bast gtk

ghH, il oR Eaole] AEgoA WAl 4Eago|

Hls) F2 SIS TR FHOR Ale] B Aol Y
Felgo) 7Haly] thio] Bue AEgo] SuE 4 ks A
o] Q1tKRyan & Pintrich, 1997). TE3h vlf A AN A SR
Az ALo| 23t 0161-% 3= Ao g Zﬂ?_PE]jl Qo EIE(Sandiff:r
2003), H]g- A4 2=

A vl A% ’:{@ 518 Aelck % ﬂk‘i}%x Eng

I8 A2 8%
& dpom sgon, s %
A BPE0] AR ulf-ES] S0l ulg A S el et <14,
st AL 57] Swe) 49 mafel fate] 2AISIHTHChoi
2004; Kim, 2008; Ryu et al., 2008). T3}, E-55r5(Tobin ef al., 1997)

oL} EE35(Dillon, 1994)3 22 TR E 7o AsA8-5 283t
49 M ot SHISS o e Ao] ghiiolng, of
st s¢loll o A glole HetdAle] Sl 7|2
94 At 434 A S0 ot el aoich £ ok
AZ I3 Fold £ mRPoIE FRE 710 A5G ZHo| st
87} v]g3lcKim & Choi, 2009)
olof o] Apolrts AT BES Agalol ule A4 £ B19)

o= oX
5o
o
-~
2,
U
:

mu ¢

(
]

O

WA AAROR TG G Y A A, oS e
ol TErATe] AR 150 L RSk el 3
SRR Alo]9] Glof JEAg| BRSS9 A 319 BAER
Ak, 2T HG Y RS 2SI EL UG A
Aepol dhat FIGAEE] Q14 EAsheck

1064

SV 9 R G 240 s

] 37,]—‘('1]—;(-1 ;‘<L9/]/H£
wEage) Saet e Tefsto] Austolch
A1) @?(Clement 1982; Holland et al., 1986; Harpaz-Itay et al.,
2006; Sandifer, 2003)S 11zsto] AWty o g dEjA Q= ]S AYA
WAL RETh A Aethgulg A S ulg A ko) 7)1
AR AAskgich 7129 GRbAQl ulg B oA e
NEA O 7} GAIE ARls oA F28} Ie A= AR[A]
P ) Aol je 1 ol olelg e 297t watrk
oo IatedAle] Aol Ak 93t v]-& YA HZRE o3t EAIA
= OHQQ T =S AAIR o' 7} 5k EAE A A7 2
o WEI SRS WS E1 44 S el 2
G A S Gk R A oo B g AR
Al o bt 9 0] & ST, A 5 Agg
dso2 st

l‘

7}, A o4

O] (E:IL’_‘ /\‘15/\] __I_XH EH‘(Z]— /g %ZHE%%A _Tﬂ_ _é__‘ ,j _1,]—'{5_‘

A 2078 ko shodeh. 4% BEN Tt 45
L=

Heja 2l o} ol Rl % Y 3] A AV AR
Learning Preferences Questlonnalre(Klrby et al., 1988) FoJA] <¢1¢]
2 g oFAP W3o] s 10831S 44 - Hokslo] AlAEHiTh

Telm QofH S oF Wl meh AR FAFFE SR BRI,

2t ol 194 4912 E5le], 450 o|2olH % 579
aATe sttt
UoHlg Y A% A8% B3 94 49 220y

il v Ad el ARist detgA ¢l Z2ads sk
Slaf sk AEsk 223 G BRAL sele] el AH o
dhgel Zata 180 st ekl ZolAl ulg A o= H8silo
Sk, St dof Aol Skl Aeid - sl
Y-S Agelolch <Ee] Al 7 b erlo] 24l el
S RS, SRS AOE T il MRS ol
ARgEHIL Q7] el EE g o Ageta, g A e
2831 wetd Ay £ Zg 1S JfEstitTable 1).

HA 12pAoll= Ao S o] tiR vihE vl A
ASIEE slo 2 H S, 54, BT e wAkA AL E =}
=ohe =97k 237 ol AT EEs F9f Bl A4S AdEst
o] O Juslshes FH4 ARLE ASshe =97t BEs] dojuEs
skt 5 e EEo= AE= 1A oM S 7id
olsh % A=, Hl% A7d el gtk eejlEold ol Fetg Aol

BYQIAES o BT e A o) A4 99l 4
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Table 1. A summary of learning program using the analogy-
generating strategy for science-gifted students

Table 2. Interview Script
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Table 3. The framework of Classifying verbal interactions among science-gifted students
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Table 4. The comparison of the frequencies by the types of analogy generating by science-gifted students

FEHHA THEA 291 44 A= A A
g Boax s T ey oas 3 2 owe v oz o4 Y
S 0.4 23 0.6 1.4 0.6 2. 0.6 2.6 0.1 ] 2.7 13 1.4 2.7
= (16.7)  (833) (222) (53.7) (241) (77.8) (222) (98.1) (1.9) (100)  (46.3) (53.7)  (100)
N Al 5 1 4 1 5 5 2 3 5
(%) o = (100) i (20.0)  (80.0)  (80.0)  (20.0)  (100) i T (100)  (40.0) (60.0)  (100)
THEE g 5 5 1 5 5 4 1 5
z (100) ) ) (100)  (80.0)  (20.0)  (100) ) ) (100)  (80.0)  (20.0)  (100)

el A

Sk 2, ASGAYEo] vl A4S ] 1o B AES e

Zs TRl AR Anlsto] g AR A2 Rch A
u190) A7k ozt S90S FHsAlo] Stk et 1 pgelA B
o] ok 715 Aol AlaEAS G W o mejste] o)
A RAY 5 9l AN QA AYelN FEsle] 27} agow
EEFORH, AT HHE0) o] iR Ao B 4 gk
sk, A i A SN TRkl AR e B
&4 Zlo)q HlfRI BE A Faot 15H ZHE A
TejiA] o) P EAolt 71 B4R ARt 597} B
grout, axlek FHES EFSHE ulg A4 Heko) BE S A
Folle BE mEolx Zuh 1% ulg, 70 71 ulg, T vl
S AAsIon], o ES AOJE 47} o] AAkEolm A
Q1 ulE AASHE 5 R oFdo) ulgS AT A0 Lehirh
ofol] Tigk Al wigelA] FSASE AH O AT vl
mEolA AEg vk rhn SE 41197 weter], 1
ol w4 Aluiat ulg7t o SAHe|n ehgsy] uhitolet
TSI ol & u, ulg A el kISl S5
o HEAES B BAA AL Fak HES wAslel 248

-
S 4 Qi 71312 AR HoE g o] £L HE A

2, g S 2 otel TAE 2RIGAES

>
ke
a}
o

[e)
W U0} H|8-2 Table 59 Zth HG A Ak T-83F 4204
et A ] Aojd FEag-2 QA SHollA= A B st
89 RIE7} 53153)(78.5%), 1 Folxle 957 ¥4 WErt
17953](26.5%) &2 7174 Wo| Uepskom, Zoja S A= Fu/del
st AAS 280 BT} 4993)(89.9%) 2 A 2] TRE-S x5
o|2 & uf|, v|f A RS 83t o= kg AlE Alolof]
A |oF TAE ohekRt oAS AAEIL Fuslshe olF] oAl
o] F+2 o]FolH5E & 4= Ak et TN Ao AEo ke
10882](16.1%) = A A] o¥okr}. IA| 7 A5 2-8-2 A IA|2} 2]
HHog= Jafol gAML IAIE afdsh=t] Faks = A 1
2 AJoagal, mAeb Ms FaRt s QEu 4E, QAL
ol sl olopr|ah= Aoahg?l A JsagoR s 4= 3l
o} 1ejar ofREe) v et Ao ARe-2 dpA|of] A3}gt ofolt]ojE
7] QJet SAFA AlaL 3ol A dofuh= T 1A A2 A-g-ol9)
o} g, FStIAES] dofd AT akge] TAE Nle= Q124 SH

fa)

U xQ

b3

c

oA 833-22778], 0]2] Zulo] A 2334632 S HAH
How, ulg A k) TR wet Qlojs Jaxrgel she) ey
Bl 5l ulgo] o7k k2 ofel QISit ol 2 TS e B4
3} o] glrka ¥ % glek

553t WAl dlold ABAEY B9 e MEg HAY
Az}, Q1A% Se] T T TGS Auai7]7) 4813151.0%)
2 71 wola, 1 chost AESI(1978], 20.9%)7h Walck 5
s, A9s] gl WeHB(98E, 21%)3 HedE(1298)
13.7%)2) BLE7} Egrom], theozt ARs] delo] BRIEEsS
3], 9.0%), TEEHT73], 8.2%) wolSltk &, o] TAlA= st
ASol B3 A o8] 44 % SAE Aole] Bl that AL
s, B 7] S B el weela ARl ue s
ABAEGE B NRAOR WSS AT O HEW BE AP
St o] thet 58 HES PPATILE ES We Ao
232 5 9lck 3, Aol Zue] 4aAge] vk Ygkor), Uy
B3 9] R0 44 0]919] thE S5 AISHL TAR7IE
7o) BR8], 34.8%), BITAS], 34.8%) HEAHgol ek
ok 3 ke A 913 oln) S BE Ao 519) S40 BAS

e}

A= O AZ7)(3263], 35%), AE517](2043], 21.9%), AHE3}7](200
3], 21.5%) £-0.2 Wwr} E9keh B3, oAF7] GelolA] thgAlL
(1923], 20.6%) 9] W=7} 94k Aeld] ZwelA 4myn31s)
31.3%)out FuTA(303], 30.3%)2) FuAl, EHA273], 27.3%) 2]
BIEZE 9tk 2, of WAl AR A B0 Hlg
AR AL BEUSS AN ulgel tel o7e Eastu
A AL FAB N FEago] go] dolidek olefdt BolA]
HoloASe] Hola Zwe] Exbyo] Fske wuk ohlek SR
oLt AHESL 2 g A4S SAoIt BE Adn A he
HAZ SIsHAA A ofef o) 24 oAl 1Y B A4S
MeElshd) 449 GRS & 4 9 Aolch

HLg A4 A o9 T F i 2 ok el sHpEe)
A EAgo] 71 T ettt S5, 148 SHelA: 1
A YEAGO| |AT7I(8603, 28.1%)9} O AW7|(5468], 17.8%)
of W7} oleh. ARA 0 A, o77)o] theAIRks173,
16.9%) 7} Z1AAIK2338], 7.6%)9] W=7} 9kow], elzsloa
oFo] = BhAlo] e 48 AEHA1038), 3.4%)0]ut el k(23]

[ oo

1067



Kim & Noh

Table 5. The frequencies of verbal interactions among science-gifted students for each stages of the analogy-generating strategy
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Table 6. The means and standard deviations of the cognitive
test score for analogy-generating strategy

B B2 mewn
71(5) 3.74 70
H]=(5) 4.20 .69
A5 3.82 88
O B2 X
(EERECE LR S o
A 1A(5) 420 52
w9 AE(S) 410 70




An Analysis of Verbal Interaction and Analogy-generating Pattern of Science-gifted Students in Learning Using Analogy-generating Strategy

WA B A g Aole] A AZE 4 9lelaE),
el 442t BAS Telste] vl AASHETI6) Eoe %9
ok gerstach a4 Y WACIA g B H9E AHE 4
UAT(13), ATEY] Tt vl GE Hi( %), o] SAlelA
e 2L S HGE 4 BesHs B MaE 5 UerieE)
U e % G4 A el AP E0] A8
Bh3A1A B

O 2 FAEo]AL Bet RS skt ERol &
AH177) 3L Sk o, Ao)HE nlE] ‘72461%% A
TR ARt tigt A4S E EUATHOW) AL SHR A= Wk
ok F7H 9 Y s UE HEeRNE HRE B of
ApAle] ol At Bl-Ee] = - Hok ARele] ot S71 o)
& 97 H(18%), vlio B & st HlRE
A/dehet Ewol HRATH4)al SHoIiH: #at ohel thE W
o) HlfE B7RFeEM F2 vlre] 2o disf st A7] B
of vl o]l Hkgstgl om(137), A1) mE s - 3l i e
HAS=EI(3) ol HUhL SRk 12]al vl A
o] 5t9] DAl FollA s 3 e DAZE 7 o] Edkal S
gt 77E WATH9T). 1 ool Hisiile Wit o FFAIA el
EFgaiz7] miZol2tal SHE ) 477t tielslen, F2 0
8 A S TRt oE weldly] wiEolehs SHE ¢
173).

5o

S

Sc

v. 22 % M

o] el Al TtaAle] Holgg A 13 vl
Aoz uge A, 24T BEOR BB, 2
ey, 44 9 Ak e el etk el
¢ o] 319) TR FstAlse] Qlotr 4BA8-g
o BAfeha, AEh ulg A RS A
2 ol oig IetAIEe) Q4SBT

gjl} H]& /\gﬂ HERS A831 2o A] J)rg}ogx =

oZ
oX,

mlo
=
12
Ry}
o ofo 1M

)
o
)
B

ﬁ
-0,
>

B
O
rl
.

H
~ e [ 315'
—Ll E, i
J[Nv
o;: ("_E,

re
ox,

HIE7} 71 E=9kth 2He)a] o= AwA) AFEakgo] 7o) i
B8 AR, 22 2 el Fy g uTel deg
o W= 9l ulge of7 the Aol sk & wxsh T AL
A S F== dgely] 999 WiErt w2 Ur %HX* Z-Du

]

2 o7i%7] GO WIEsk $9ka, 7] Gele] SgAstiolt
tmel2ukze] vl go] S7islglon, ojd Sl Amguo
BT} 7b Botch 2w vl A4 TR AR Ald) 2o
wheh A% A AlE, A a4 e, B a4 el
A 74 o] Uebgton], 7 geMa thg 4ast wgol ths
LRk A5 A7) SRS HGET B e fART At

ol disl 7 wetsial o Wige] 7} oS Wik o R 483}
o] ¢ A3l v]GEL AT T A Mg 2 syl
BB B 44 ol9lo]] ulEole ZABH: v
AZ17] S8l =3 e el S4& FEEEH éﬂﬂ@l Adde=

278 WSk o) ol mise S 4o de

E

ﬁ

¥ ko

m

m

E

;%

L

o

B

~|

B

2

é

[t

flo

Z;

:10

ox

O>~ r_>|:
ek = tu 1%
rﬂ 4 {.ﬂ? —E—l‘ ol
o 1o J% rlo

N >. ol _E

o

;
°
)
cp
R

o

of
il

&

=
ol
ot
N
N
S
|
N
N
1o
w
r]I,
% S
ro,
=
Jo
oX
ox.
4
A2
A=)
et
o
B
iz
o ox
offl

=)
4
=
%,i
of,
2
|

° 1o
re
. 2
2
NI\
=)
1o
Ea{_:
E
filo
i<
oX
Lo
ot
|o
g
D

o & ?

-

N

o
=)
1o
B

b
2

o %
o
i
Jd
£
=

= HeAA S S B
5 HR & HE **E“oPl Aol J3 7] skl £Adol
Afole] BAl HisfA 2o} sh= S AR AL o] F AE
w3 ofe] ulg 2YES BEAST I oo nn %
T} B 8Eo] Aol g IAS AESI] 71 Hest v|&- /\xH_
Aefslel AmEkeE] E8E F 4 olch Eek Bol4 Zvioly
MEF oz og 24 F53} T ol A4 $549 WArt
SABEA, A vo R REASI T B2 AW v

N
i)

“ ORI

X |0 ox
fu e

fije

& A7 HA A5 RLE njofs g Fo|1 v|jghd o g Ayzlet
= Qe 718t Aol =34 B Aarde] W] At adske
4 9k o5 B & 430 At viHE A 30}741 HowH

J_]-Ul—otlxﬂ,q z]—,q/\«l /\;g) ] :L;H;g]o] og
o et 2 %4 2 e} Aol

a7 )
Aol 4ot e A EAuTh B Aduke] WA of
asé 1=0J5ke ABARgo] T o]Rofa 4 gl
QhhE Wast ok of W), Bk A Fa &4
o] u}— MR S thA s RS B8 AT HGE A

@u}h Aol 2l sick e H% | Bl ulgg St

d oo
E i
mlm
O >
o[)l:

A a2 o) ol A8e o Qe Fetarl, GAluS 2
7} Hetuis: A7 5 ol AR S0l Hofshs HEYAE FAJst
o} ulf A AZE oot BT = 9l AA7E upEEojof
o Eart gtk

Hsh vl B4 =+ —4 Bt ‘474] voﬂ/ﬂ /\QL Eoﬂi J
HHE %ﬁﬁ}?‘iﬂ—i ol AaLe] skl 84 FollA =

g AT o] Fo Atk webd ANEA R vRE
o o) Z4dsie Zi—i Z|diEle eIt 854 Sl

o o>4’



Kim & Noh

ol Ao R u92 WSS T4 Tkl Ae] Al g o] ¥
sfoll Tig E4o] ISl weby ulg A4 S2le] 519
Zol A AuAom ofg o] vgE AT o] FataAle] AL
o] W @ $4-§54 ol el Baske 25 dt Be
sleh 3, 20 S| EakE vl A TS ulg Aol digt
sster|e] 524 Q71T AR AR PRI
Y =8-S & 4 9ok Htanie] Aold Zwo)Ae] wgo] QX4
Sl R ) FRSuR vl A Ak 28T SeolA

sstAsel gold Zwel wslo] sl 2A1 Wast Uk

44 7P

o] QIRAI HlG AV HERS dste] ol FokaL 15k
P ol Ak el o] S¢lolA S Tl
Sl T el £ % S Aol yaug o
W Aol chet w@xﬂﬂ REES

r_u..
I
1o

T

i

off
of

=]

(¢

5
LS

O

(

HG AV S u el A 3}
ek A1 A, gAY A BET S0 B0
AAom AT ugE dvtaal u]% 44 SEA et o

F Y HIgo] woH, 24T EE5E AR Sl diRE 7P
F2 739 HIE skt BetIAES] ol dEAee 2
Ao Jod Bhg) HF2] AsAgo] viw 9 ujgofA] o7t ok
7370 rebgth Jelal gk ulg Ay s 454 a4 A
¥, 2UA a4 ey, UE 24 Aol Al 7] 3ol Yelkt

o
12
N
3
e
u
=
olo
ox,
=
=)
T,
%)
liuj
[
X,
°
=3
fuj
_t;_l‘
I
of
=

[

o

=
Jo
oX
o
rN
J
1
~
R
=)
A,
H‘I
[y
‘B

w6 A Aol o At

FA] : Bt vl

Jo
0%
ox
r>~1
d
=
oo
re.
2
iy
-
o:
for
iy
o

References

Cho, J., & Lee, W. (2005). Brain-scientific comprehension of ‘imagery’ and
directions for the elementary teaching-learning. The Journal of
Elementary Education, 18(2), 75-98.

Choi, K. (2004). The effects of students' self-created analogies on theit
understanding of electricity-related concepts. New Physics: Sae Mulli,
48(5), 401-410.

Clement, J. (1982). Analogical reasoning patterns in expert problem solving.
Proceedings of the Fourth Annual Conference of the Cognitive Science
Society, 4, 79-81.

Dillon, J. (1994). Using discussions in classrooms. buckingham, UK: Open
University Press.

Dong, H., Hong, J., Sin, Y., Kim, G., & Lee, G. (2003). Development of
instructional strategies by investigating teaching styles and learning
environments preferred by gifted-in-science. Biology Education, 31(1),
16-23.

English, L., & Halford, G. (1995). Mathematics Education: Models and
Processes. Mahwah, NJ: Lawrence Erlbaum.

Han, J. Y. (2003) Instructional effect of grouping by agreeableness and
students' verbal interactions in small group science learning.
(Unpublished doctoral dissertation). Seoul National University, Seoul.

Harpaz-Itay, Y., Kaniel, S., & Ben-Amram, E. (2006). Analogy construction
versus analogy solution and their influence on transfer. Learning and
Instruction, 16, 583-591.

1074

Holland, J. H., Holyoak, K. J., Nisbett, R. E., & Thagard, P. R. (1986).
Induction: Processes of inference, learning, and discovery, MIT Press,
Cambridge, Massachusetts.

Jung, H., Han, K., Kim, B., & Choe, S. (2002). Development of programs
to enhance the scientific creativity-based on theory and examples-.
Journal of The Korean Earth Science Society, 23(4), 334-348.

Kang, E., & Kim, S. (2002). An analogy-using instructional design for
facilitating science creativity. The Journal of Educational Research,
3(2), 1-22.

Kim, D. (2008). The effects of applying instruction using high school students’
self-generated analogies for concepts in genetics. Journal of the Korean
Association for Science Education, 28(5), 424-437.

Kim, H. K., Choi, B. S. (2009). Development of the instructional model
emphasizing discussion and the characteristics of verbal interactions
during its implementation in a science high school. Journal of the
Korean Association for Science Education, 29(4), 359-372.

Kim, K. J., Kim A. Y., Cho, S. H. (1997). Conceptualization of Creative
Problem Solving for the Development of Curriculum for School
Subjects. The Journal of Curriculum Studies, 15(2), 129-153.

Kim, K. S. (2005). Effects of cooperative CAI and reciprocal peer tutoring
CAI in chemistry concept learning: Conceptual understanding and
verbal interactions. (Unpublished doctoral dissertation). Seoul National
University, Seoul.

Kim, T. H. (2007). Relationships between verbal interactions in small group
creative scientific activities and the cognitive and affective
characteristics of high school students. (Master's Thesis). Korea
National University of Education, Cheongju.

Kim, Y., Moon, S., & Noh, T. (2009). An investigation of the types of
analogies generated by science-gifted student, mapping errors on the
chromatography, and the perceptions on generating analogy. Journal
of the Korean Association for Science Education, 29(8), 861-873.

Kim, Y., Park, W., & Noh, T. (2010). The characteristics of analogies
generated by science-gifted students depending on the consideration of
attributes and relationships in the processes of generating analogies.
Journal of the Korean Chemical Society, 54(5), 621-632.

Kirby, J. R., Moore, P. J., & Schofield, N. J. (1988). Verbal and visual
learning styles. Contemporary Educational Psychology, 13, 169-184.

Lee, B., Son, J., Choi, W., Lee, 1., Jhun, Y., & Choi, J. (2008). Difficulties
experienced by teachers in science gifted education. Journal of Korean
Elementary Science Education, 27(3), 252-260.

Lee, Y., & Kim, Y. (1998). Qualitative research in education: Methods and
applications. Seoul: Educational Science History.

Noh, T., Yang, C., & Kang, H. (2009). Characteristics of student-generated
analogies, mapping understanding, and mapping errors on saturated
solution of scientifically-gifted and general elementary students. Journal
of Korean Elementary Science Education, 28(3), 292-303.

Park, J. (2004). A Suggestion of cognitive model of scientific creativity
(CMSC). Journal of the Korean Association for Science Education,
24(2), 375-386.

Ryan, A. M., & Pintrich, P. R. (1997). “Should I ask for help?” The role
of motivation and attitudes in adolescents’ help seeking in math class.
Journal of Educational Psychology, 89, 329-341.

Ryu, S. K., Chang, H. S., & Choi, K. H. (2008). The effects of self-generated
analogies on the concept of photoelectric effect in  "modern physics |
unit of high school physics course. Journal of Research in Curriculum
Instruction, 12(1), 83-96.

Sandifer, C. (2003). Spontaneous student-generated analogies. AIP Confe-
rence Proceedings, 720, 93.

Thomson, D. L. (2010). Beyond the classroom walls: Teachers’ and students’
perspectives on how online earning can meet the needs of gifted
students. Journal of Advanced Academics, 21, 662-712.

Tobin, K., McRobbie, C., & Anderson, D. (1997). Dialectical constraints to
the discursive practices of a high school physics community. Journal
of Research in Science Teaching, 34(5), 491-507.

Yang, C., Park, W., Kim, Y., Choi, G., & Noh, T. (2011). The characteristics
of imagery thinking in the processes of science-gifted students'
generating analogy. Journal of the Korean Chemical Society, 55(5),
846-856.





