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ABSTRACT. In this study, we investigated the characteristics of analogies generated by middle school students in the per-
spectives of the number of analogies, the mapping understanding, and the diversity and originality of analogs. We also com-
pared the results by students’ scientific creativity, field independence/dependence, and learning approach. Participants in this
study were 250 9th graders in Seoul. The analyses of the results revealed that the students of higher scientific creativity gener-
ated more analogies, had a higher level of mapping understanding, and used more diverse and original sources. Field indepen-
dent students had a higher level of mapping understanding. However, the other characteristics of analogies were not related to
field independence/dependence. Meaningful understanding approach was related to all the characteristics of analogies, while
rote learning approach was not related to any characteristics of analogies. Educational implications of these findings are dis-
cussed.
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o159 - e

@] 88T vl £AQM9) 48 el 128
R0 Btk B 4] B FAA el =)
O

= %3
S7F Z&3ta 9low 137

1

Hl

=

o%

1o

Y

oX

2

4 o

=
1o
N,
(o]

e M
b oo &
ok = 9o 1
o8 41 ox |u
s

Jo o
Hhoz oz

>4
2
(o
2 ey
2,
o
o Jo off oo ¥

S g

o 4r
ok
ol
"t
K
3
S of

2

(n}

[

H

o

et

°

o o
MYz [

)

1B
oX,
o
fu
2 =

fu lo
N2
4 ol

o
=2
rr
— N
O
e

L 9
215
32
T

f gy o

lo f1
N
(e
rO
flo Ob o

oo ot oM
¢

2

2

o

-
Ml

ofN rfu >

N ok

oo 2
Job 3 2 o oo Z omo L do nin

o &
o,

fr

TQ[U[HJ_E‘

}= Kruskal-Wallis 73

Dunn-Bonferroni2]

o

N
olN
filo
>
~ ¥

o >
rE

_‘_,
o

ol
o)
£

S~
ek

o 30 Jo Mt i oof oM
oN FIr HI ot X do ot ok o
o
:?L

to oy
> Ho
=2,

>

Lo
fr &

o
o
oX,
jakoy
-
1o
I
ol
%,
jakoy
o P
10
4
N

Y
ol
o
8
_\‘,L
rE
L)
i
o=
il
o
oé
Z:
!
sl
Iz
Jo
e

.-
=2 o
> 1o

o

I T

=
i
>
Ol
ok
2
o
_[>v

PE, At 017} }
7\} 71Ete} 10744 225 &5t

H|5-2] Jh=of thgt Rl = ob B E-8(%)
im et al. o] AFE" Za1slo] v]F
FE 249 g A= A
27F SA et AbE 2 E &85t

Fﬁ
o,

1>
[ oo

e
El
of

i
op
Sl

)
e il

fr 2
z

b
o

Qb AL B
=

L J

ofX

oft
[0
2

i)
©
i
)

o g,
J
J

o
et
[\
)
o,

oz &
ox o
ox
ofr rlo
[\e]
i)
lo
A
o
1>
B~
=2
=
(e
ik

=
1
ol
ol
@ 0

=

Jo

o i

m-?li r_[u:
N
1209

> o
>
o |
_tkmoﬁn

o
ol
oZ
il
o
)
O
il
'

Iy ([
N
S~

=
ol
2
N
o
ol
2
o)
B
2

z op
& o
=
Jo
N
N
)
i‘;

1=
M
o
o
9]
X
=
=

My o 2
m'itlﬂ
o}o:

o
H1 rr

ol
2
rlr

2
x
2t
i
il
1o
ol
X,
filo
:N:,“
2
ol
p

N
N
B~
=
i
!
= ol

Jo
)

Z -
2 fr 1o
m N oox b -

b ok

op b oy P oo & 9 N omle N oo £
e e A o D R -

=

oft

o

g
Jo Az |
fr o
o Mo
2

i o r_04
b
=
il

oi
%
of 1

o

[]N
$
1
%
X
ro
B
)
i
flo ok
oo
e

iz

Of

o,
K
L
o
o

10% o]

9% 28 54 134 358 Uk o el
E
o

F>
:N:
(T
e
op —
9"1_11
=
Jo
fr
>

>
o
2
T
=)
A
1=}
o]
u
N
E
e
{0 ox
4
N
2
a
o
o
=2
lo
i)

Scientific creativity

Field independence/dependence Meaningful learning approach

Rote learning approach

Variabl Total
AP THigh Middle Low  High  Middle  Low  High Middle Low  High Middle Low o
Frequency 85 81 8l 84 84 79 84 79 84 86 73 88 247
) (344) (328) (328) (40) (340) (320) (340) (3200 (340) (348 (296) (35.6) (100)

Journal of the Korean Chemical Society



a1, a7 = 799 Dunn-Bonferroni®] ® 02

- l olal e, 9] v it 534
A BF B B4 /M-S UEekR] Eopglenz
H| 2= 27 B Q1 Kruskal-Wallis 758 AHE-381 9T

HlI72l i

Aol ol e E o] Bteh vk-g-of sl A4 vl
= 59370 = sHY 19go] oF 241709] wlH5 AT
ZF Holo] Ak Ha A 1Ho] AT 8]3-0 HF 7
¢} o] ghel Fek 2t Zpoofl ek Kruskal-Wallis 5
I Table 29 74 =] 5} T}

A Ao o) A9 A9l 9, ok Ade] &A= A
2 A7 WRkAL, T2 Aol 7F SAH L2 o vsh it
(p<.05). AR 5 A, A9lek S 9A(p=004), T 12} st
A (p=.006), %12k 3191 (p=.000) Rk} Z}po|7} KL5= F A
Aoz frojujsiyitt. &, Heha] ol dol 2 shAol

[0

==}

i o

2

HG5 Wol AAsts Aoz Yelylth ol o3l &
Al Ao A WL ofoltfo]E AtEst= I HeE
4= Q= v Ay SAA T ZHe 11EkE 3o A 9]
E4oP! sl Eo] e 2o vl 3-E AsHe bl TS
0 AR & 4 ok

FEYAG)Ed o Aol F9, A%, sk A
A& B§Y A e7E wekar e g 2po| 7 FAA L
B2 fojulatA] okt &, P2 HRE
oA 7| A= A & B0 gl AL R YErytth

SrEHTGA Y A FYv] SEHISAL A, F
9l ok Ao <A, 7| A ShEATFA2 T4
91, okl A &A= Hf-9 Aa7h wkeh e

of upe Fshao] AT ul§o) 54 ulw 39

ofu] sh5 Al L AT 1k Aol 7k BAH 0.2 o]
SHAI(p<05), AT AF A3 A9} 549 Frke] Zol
HEAMOR Folul(p=003)3HHE W, J1A A st
AP ek 7 2ol fofulshA] Yspeh. &, o
u] B4 Aol )59 A%t BRlo] gl Aow

Uepde.

thS 24l olsh =

g wA ol %
Holglct. 2t wele] Wy
429} o] o] ek 7k Zpolof Tiat
& Tuble 39 e k.

B

AeE 390202, 22 &
3 A o= W
Kruskal-Wallis 4=

Y o rlo

Ak 7E Aol & el MR AW HE, FYY 4, F
9], 519 WY © MR g BA olshE 47t B,
1 Apo] EG FA X 02 folu|StArHp<05). AT 4%

A, g9t F91(p=021), F912k 3H91(p=.001), 912t
5H91(p=.000) ko] Zpo] 7} WL FA| 2 &2 o] |83
ok &, ool & 2““—4 -8 A olsf= H47t
1‘41 74] o] oHEfE}E )

Borr
p T

R )

¥ 1l >

N

Mo e
~ ME
>
]:1
olr{
JQ

o

fu fu o do
|o

=
2

i)

ox

o

1o

i

ox

H

o

Hu)

olo

r.l

-

S o

=<:|4=g

1

o fo

il AL e, 49, 39, 5191 ga
% Lol 5

lo X %
lo
=
o
Ath
T
)
A
>
>
=
IR

1 O

oX do oy i
i)
uu)
10 Ho
o
o
a=
i
g
Zi
lo
v

o Jo

5 lo
)

—"’?T
8[11
= 2
_?L
2
5

I
o
iy
o
ol
0%
o
Jl-)
X

Table 2. The results of the Kruskal-Wallis test in the numbers of student-generated analogies

Scientific creativi
Variables 2l

Field independence/dependence Meaningful learning approach

Rote learni h
ot leaming approach .~

High Middle Low  High

Middle Low

High Middle Low High Middle Low

M 336 232 157 252 2.62 2.08
(SD)  (201) (1.58) (1.49) (1.82)  (2.00)  (1.69)

287 227 210 240 247 239 241
(181  (173)  (1.93) (1.79) (1.98) (1.86) (1.85)

Ve 38.408 3.294

11.313 .092

p 000 193

.003 955

Table 3. The results of the Kruskal-Wallis test in the mapping understanding test scores

Scientific creativi
Variables vy

Field independence/dependence Meaningful learning approach

Rote learni h
ote leaming approach .

High Middle Low  High

Middle Low

High Middle Low High Middle Low

M 506 399 263 445 3.96 322
(SD)  (228) (250) (231) (247)  (241)  (2.67)

4738 3.2 321 3709 3.64 428 3.90
(279  (238) (226) (241) (231) (2.86) (2.56)

i 39.479 10.484

11.810 10.484

) 000 005

.003 .005
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Table 4. The frequencies of the sources of student-generated analogies
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Table 5. The results of the Kruskal-Wallis test in the diversity scores of analogs

Scientific creativi
Variables vy

Field independence/dependence

Meaningful learning approach ~ Rote learning approach Total
ota

High High Low High

Middle Low

High Middle Low High Middle Low

M 231 231 158 188 1.79 1.58
(SD)  (129) (129) (138) (1.17)  (1.88)  (1.38)

2.19 1.597 149 179 177 174 175
(129)  (1.10)  (120) (130) (1.20) (1.23) (1.24)

P 29.754 4.152

16.719 047

p .000 125

.000 977
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o7t BAMOR FouIstA kol M HE AT W Tk 2PN ulfe] A 2 Bl YT
FT £NE BEIHE A FEAYFAZAES Bl B Fyol 249 TheFA, BRI Bdo| 2
Y Ao ekt AR e AR Fold BA| 4B oy Zulo|
o] SAEYTPRAE AL, B9, 3491 WA SR A AITHL FEYT 129 AT o)A ot 3
ChPY ATE R, WG 2 Aol BARCR fo AT EEG ofolrol AEIelE S0l thaps)
v SHATHp<05). AT A% ATh AU FAE=00), 4 W BFA a4 FEI] vfF A Aol 3
912} 3191(p=000) W] ook HAHOR Goulstyl  FL A Aoleku HHY 4 Uk B, FoI A 3
ok 71 A ShEHTORA S ARG, 5L, B9 Wwe] A ahAlo] WAAQ $Y)ok FulS Ahx ] Abd KA A
2 HS7h R, A ] A ol w foulshA ¢ 2 BANOYL R HEHIYA FHEE G4}
Stk Z, G ofu] St T ATl 219 Ty FS @ AR u8E Yol MBS AAE S

eF e ol At Hop= Foldl BAE
H

a9 B34 A4ek 2 W) A gk Koo Tk = EERE

Kruskal-Wallis % A3= Table 63 72t} 94, 31517

O] B9 9, F9 3h9) W] LA B A A2 U HA

S S W 7o) W4 Aot FAHOR v

SHEOm(p<05), 4919t 3] Aol BAHOR ofu] o] ALAL SYFo] AU 1R EHS vl g

3 Aol S Brhp-014). WebA] FelHol e el A%, th BA ol Sfi, u] 9 2 Suol A A,

U8 BRA 2AE Bl MGE GASAGT T o] AUES WA POy, FRAY-FAEN, FYv] 5

%9l AP, 1A o5 AP Y] 420 uet st
FEYHFRHL P He] B4 Aot by ek A Axk, vl6o) A% SR Fel gt g

AR A9, 59, BH9 WS £MR AETh BEOU ] SEUTPA ] SFo] net §oJn)at Hol 7} Agieh

a Aot BAMCR folnlshA stth F, BAA o wA olHEL AH SASHRPAS AT mE

A4S BEto] NGB AN A FEALFAE WA B] YT, W f0) 2 S AL B Y

o] maaye et Fou] S HTHA ) Eol B Mol kT B
fofu] SEHTPAL AL, 9], B9 AT 2HR FH 2B B A0 ek

SR AL BT, A AR WS Aol BAZOE SIS0 BT vlfete] BAS B Y B

RAUISATH<05). AT AF AT A F9Ap-028), o] 1% A Bl mAE JFS 2A o] AT A

912 SHI(p-041) W] HS Aok foAnlT Ao U wPFOE wg AOIA vIf AN BES AT

2 et ALY Ree] S W4T F900k 59 WY o= Baty] 919 $ere Ak 4 gle.

Aem ek ZIAE SEHTPAL 9L A9 F WA, EE AT foin] LU LPA Y 2ol

9 Weke] SAR YTk T, WD 2] S AolE S WAL BFH LS BEH v8Z o2 A

foulsha) sreh. &, 249 BN A5 G Fou] AARE 5 Ul AY BE AN SE5) askac

Table 6. The results of the Kruskal-Wallis test in the originality scores of analogs

Scientific creativity ~ Field independence/dependence Meaningful learning approach ~ Rote learning approach

Varales —  Middle Low  High  Middle  Low  High  Middle  Low  High Middle Low °@
M 121 62 56 88 77 7 1.04 65 9 80 70 8 79
SD)  (173) (110) (L12) (130) (147) (135 (1400 (133) (136) (139) (130) (1.42) (1.37)
7 8.966 2444 8.966 655
P 011 295 013 721
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