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This study compared the characteristics and perceptions of science imaginary drawings done by
scientifically-gifted and general elementary students. To do this, sixth graders (n=60) at three gifted science
education institutes and sixth graders (n=51) at two elementary schools in Gyeonggi province were selected
and administered the questionnaires. The analyses of the results indicated that the pictures of
scientifically-gifted students included and integrated more academic fields and places than those of general

students. The pictures of scientifically-gifted students were also more elaborate, but less painted. In
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addition, scientifically-gifted students perceived more positively the educational benefits of science
imaginary drawing upon cognitive and affective aspects. However, there were no significant differences
between scientifically-gifted students and general students in the understanding of science imaginary
drawing, distribution of the pictures by times, perceptions on educational benefits of science imaginary
drawing upon aesthetic aspects, and perceptions on difficulties in the processes of scientific imaginary

drawing. A few scientifically-gifted students answered that science imaginary drawing was not more
useful to them than to general students. Educational implications of these findings are discussed.
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Figure 1. An example of science imaginary
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Table 1. The results for the characteristics of science imaginary
pictures drawn by the students

Number(%)
Scientifically

Category Subcategory General .
(n=51) -gifted
(n=60)
Scientific Science 50(98.0) 59(98.3)
area Non-science 1(2.0) 1(1.7)
Mathematics 0(0.0) 2(3.4)
Physics 1(2.0) 9(15.3)
Nature: ' mistry 12.0) 204
Earth science 23(46.0) 19(32.2)
Life science 2(4.0) 6(10.2)
Life Food, agriculture, forestry and fisheries 2(4.0) 8(13.6)
Health and medical treatment 7(14.0) 10(16.9)
Academic Machine 34(68.0) 37(62.7)
field*® Material 000.0)  5(8.5)
Chemical engineering 1(2.0) 1(1.7)
Electronic and electrical engineering 7(14.0) 20(33.9)
Artifact Information and communication 5(10.0) 18(30.5)
Energy and resource 9(18.0) 21(35.6)
Nuclear power 0(0.0) 3(5.1)
Environment 8(16.0) 20(33.9)
Building and traffic 29(58.0) 31(52.5)
Land 19(38.0) 22(37.3)
Universe 14(28.0) 11(18.6)
Place™® Sea 5(10.0)  3(5.1)
Atmosphere 4(8.0) 1(1.7)
Others 10(20.0) 24(40.7)
Past 0(0.0) 0(0.0)
Time" Present 2(4.0) 5(8.5)
Future 48(96.0) 54(91.5)

" The ratios were calculated on the basis of the number of pictures except
non-science imaginary pictures (n=50 for general students, n=59 for
scientifically-gifted students).

® Total number was above the number of science imaginary pictures because
multiple classifications were allowed.
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Table 2. The results for the perceptions on educational benefits of science imaginary drawing®

General Scientifically-gifted
Category Question (n=51) (n=60) t p
n M SD n M SD
I could acquire new scientific knowledge during science imaginary drawing. 51 273 874 60 2.80 .898 -441 660
I could remember scientific knowledge better during science imaginary drawing because
it needed to utilize the scientific knowledge which I already knew. S1296 799 60 340 616 -3.267 001
Cognitive My ability to cqnstruct §01ent1flc log.lc was 1mpr0veq by reconstructing various science- S1 278 856 60 318 651 2726 008
related materials during science imaginary drawing.
My scientific imagination was improved during science imaginary drawing. 51 3.10 781 59 337 .667 -1.991 .049
Subtotal 51 2.89 681 59 318 547 -2440 .0l6
I considered science more interesting through science imaginary drawing. 51 286 872 60 330 .591 -3.130 .002
I felt more familiar to science through science imaginary drawing. 51 286 .825 60 332 .676 -3.185 .002
Affective I considered science easier through science imaginary drawing. 50 290 886 60 325 .680 -2.343 021
Y® 1 wanted to know more scientific knowledge after science imaginary drawing. 51 2.86 .895 60 332 676 -3.039 .003
I thought that science was useful in real life through science imaginary drawing. 51 3.04 824 60 357 .621 -3.841 .000
Subtotal 50 290 754 60 335 527 -3.672 .000
My ability to express themes in drawing was improved through science imaginary drawing. 51 2.96 .799 60  3.07 .880 -659 512
Aesthetic My ability to paint pictures was improved through science imaginary drawing. 51 275 845 57  2.61 996 733 465
My ability to complete the works of art was improved through science imaginary drawing. 50 2.78 954 60  2.83 .942 -294 769
Subtotal 50 2.83 760 57 285 852 -136  .892
Total 49 287 .635 56 3.15 536 -2474 015
*Some numbers of answers were less than the number of each group because some students did not respond.
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Comparing Characteristics and Perceptions of Science Imaginary Drawings of Scientifically-Gifted and General Elementary Students

Table 3. The results for the perceptions on difficulties in the processes of science imaginary drawing

General Scientifically-gifted
Category (n=51) (n=60) t p
n M SD n M SD
Difficulties in imagining 51 1.98 .860 60 1.80 .840 1.116 267
Difficulties in selecting the subject 51 1.88 931 60 1.92 907 -.196 .845
Difficulties in expressing" 50 1.94 818 60 1.73 .880 1.266 208
Total 50 1.93 .649 60 1.82 712 .891 375

“One of general students did not respond.

Table 4. The results for the causes of difficulties in the processes of science imaginary drawing

Number(%)"
Category Subcategory General Scientifically-gifted

(n=51) (n=60)

Because I lacked imagination 8(15.7) 6(10.0)

Because 1 lacked scientific knowledge 5(9.8) 2(3.3)

Difficulties in Because 1 lacked confidence in my ideas 5(9.8) 10(16.7)

imagining Because I lacked interest about science 7(13.7) 4(6.7)

Others 2(3.9) 4(6.7)

Subtotal 27(52.9) 26(43.4)

Because I had difficulty in generating ideas on the subject 10(19.6) 11(18.3)

. L Because there were many science-related subjects 5(9.8) 8(13.3)
Difficulties in : :

selecting the Because too many 1fieas. crossed my minds 7(13.7) 7(11.7)

subject Because I lacked scientific knowledge 1(2.0) 1(1.7)

Others 1(2.0) 3(5.0)

Subtotal 24(47.1) 30(50.0)

Because It was difficult to express my thoughts in writing or drawing 15(29.4) 11(18.3)

Because 1 had difficulty in drawing a sketch 5(9.8) 5(8.3)

Difficulties in Because 1 had difficulty in- paint.ing . 3(5.9) 1(1.7)

expressing Because I was bothered with painting and/or drawing a sketch 1(2.0) 1(1.7)

Because I lacked scientific knowledge 2(3.9) 0(0.0)

Others 0(0.0) 2(3.3)

Subtotal 26(51.0) 20(33.3)

“ Multiple answers were allowed.

=S

S

wokehy & 5

o,

e

b

ot

Rel 947

fllo

<

- e 22719 o Eel dig 94

HehdeE ks el A 0134301] ok |l 24 2
= Table 33} 2t} 4 P E HE 2 A
9 S Bae 175-1980] Bsilon, 5 %EJ 7k 45 Aol
w5 BAEOR folulst] QoAT(p>.05). TAH R BAs R,
60~80%<] oS0l Fslrle) ofTta(Unt 64.7%, TSt
76.7%)’, ‘FAIAE712] o]EL(Lut 70.6%, 13HAA] 70.0%), < EH
81719] ol e Yut 70.0%, Tt Al 81.7%) of] thsto] o HA] kot
TR gsiolet ok Tstdnlel ojitel wAgle] W Shygol
asbaet el7)ol distel 2 ofelgg X Aokeg oulgich
T guk st R 3kl slE o] ARbs U Bdshy] 2w
oA ofzk & ofgrha Sl Zlo® ol Weler sYSo]
SHN AdiHoR ofes € 45 7R wiAE o gk

7t 2o of ATk SHF 490 191 AT ATk Table

= ~50% = ol Auf AA|o] FA|
oJulE 77l ol o= QAR 7 SHolM 9 ofee ATl
b BE JEE dethe SHAA 248 28e & Aol

-

ur odyk zeiold Abdelo] REsb( 15.7%, sk
10.0%)’, “33tof] gt Fhilo] FEaAl(LHt 13.7%, HetdA 6.7%)’,
TSt A AJo] HEa|A (2t 0.8%, T5HA) 33.%) =S AEt
H|go] oF7F ot} o]2] Avks Qul st TlselR) SIS
sk 2|4, Alard, gle So] Hjw A <=3t EAJ(Lim & Shin, 2008;
Park & Choi, 2013; Shim, Kim, & Kim, 2005; Shin et al., 2007)&

7120 ko ajsich Wi, ) Azl ok AAIZte] REshA(L
HF9.8%, TstA 16.7%) 5 ATt vlg-2 Uk Hekhct sk
AetollA ot § w0l ol FAY] 54 5 ol A]vlH,
YA A3l AJeKJhansen, 2004; Kim et al., 2003; Lee, Park, & Lee,
2010; Lim & Shin, 2008; Min & Yang, 2012)¢] 23402 285}
Ak AT 2 HEPAE Te7] TAelA Bgle] Al
A7k} Azt WAk TS Aoz AHA | Akt

1 E 2 9tk
‘ol U A919) 49, F Weko] vt
;"

-

A7) olele: 4%, 5
O Uit &, 5 U5 R5FAVE 2 A oA
19.6%, TF8rgA) 18.3%) 2 Aled A} Wbk Tk Azt
ol U Bo] b 13.7% S 11y, <S4
VIS BRobA( 2t 9.8%, TSR] 13.3%) S Aleat Ml gk
SRS T} A|4jo] BESA( AN 2.0%, THIAA 17%) 2
eS| 2 10 ol Thste] o Aol Eakel sebiaist )]

823



Lee & Kang

oA 4 FAE Xﬂ*lﬁ}% 97F WAL, ekl vE FYolAE
AL EEEE 2 F Qs 7137 WS A7) R 4 Qlck
Z, vk syt OME} WA PE2AE FAE A
Asto] IsPAEtE 7 Aol 53| il FA] 3 SRS
of FA| Al oFHRE A AR Hlk

‘FH5119] ool tHf& Yl Ao, dut ekt 743k
AR PN AR 7/1% adi2 ageR veply] o2

A 29,00, $314 15.3%

T wige shetal) ket oo Hetel 10% A ¢ ek o)

Sl 38 Aol TS} 1?471 At oo

A9 4248 I002 S 7194 A A Bt o] A

B S R
oy

QUi vl

3 o 5
o ¥ES Uu SIS thi FEWE Ao Belt) ‘W
Yo Te7|7h of e (Unt 9.8%, THFA| 83%), A5 of
SISPA(LNE 5.9%, TR L7%), “BAGE At S 3
o] FAZOAI(LNT 2.0%, THYGA 17%) o2& w7 7]} Bl

B 5] ool Aut sHAolAA 5% A= o =& e ekt
th IstgR) sAEo] AAR ujed 7ed WHEE oS FA
A0S S QAR Ak SHYEo] wls] W kA S50l WL
Y et 19 1Y g nT o 1 ojgee A4 Avhrct
oF7t B & 7hs e qlek b ofuel Mg TE|7u Ajash uf
Tote Yels ks WS =Rt T ojziee] P A

5tH, AH IS sk 2| 4]0]
L A( LRt 3.9%, st 00%)’3_ Aels7] = skl

o, BeHHAEE 29719 8400 tigt 14

st A deke] b sl 179 R840l TRk 214 24
ZT1E Table 50| AAJSIGITE STHA 2AE A= F3to| disto] 3
2352900, FEE H|R-L ule =go] Hi16.7%)’, ‘ELo] H
TH28.3%)’, ‘ HEO|TH41.7%)’, ‘E-&o] E|Z] 9H=rk8.3%)’, ‘W& =
o] BA] oF=tH1.7%), ‘F-SH(3.3%) 2 VEhth = nretA) 5
§ Aul7leko] WakaAYe} T12)7]7F Quk s} Rk Rol &}

Aol Al B E=go] Hrpar AZFstal 9l WHH, 10%9] SHIES o
E=go] B orerha 2AEHeS o 4= glrk

A7 B ELo] ki $3t o] o2
VIS AR o AeAB0.0%), A
7F =HAXGBLT%) & dagstaion, A AR U8 ohaa

(A BB 4 Q= J[37t FojATt BT ST
Lio| 4htg B2 4 lofM £80| EICH ZolME S 22 22t A
Aug Y 4 QP ftﬂfolcf

ol

ol
E‘E
%
T
inl

L 448 Teio= Ee 20| 29 U AS HeE

cRea} o] et 44 Bl W A 7187k HolA(25.0%) S
A

= 27 gl

(2fet 2|4 Bl & HEO| VI8t ZlojAf et AT SHY)
2 7
=

J1oiLpA| 3 ZUCE 14 oM 2 20|

o
st 2|2 & 0 M| GRolct

= O 1 AN
o Lg2 B0l YRAPIM S8 34
TR AMBS LEIIM LD Y= 2140] A0 Ol8ElE ofE
4 ot

OIE GUlE 27 HolH(83%), Avigiel
%] 1 * 17 Aol 4 HolA6.7%) 2}
2 A ot B 0|38 AWK Stk B MR g

(2fetofl chst S0IE 27| =lojAfet e SH)
2SH0l| Tl 25 B LORE W At MSHeE J2|CH2L] AAAHA|

2510 EHﬁH ‘I 2O ORI,
56k | AH0IA0IM 2fStof| &f IZ5H CE 2 2L

18 Sfol U} 412 B3 4 S0 FEE0] Aol

=
=
O WSO seiuict Qg T2 TRl MASHITE SUCHL g

(702 40| & sloiAfet TR S
J2g JeiU O3 ARio] BsiCE
2t2

01 220 =5, AgS 2|1 M= St

ool AE2 tivko] kA sHYEo] ekt 127
of 5} thokstk o1x|& 9 Aold ZHo|A FAAOZ QAlsIL
e HolEth 5, ARAA Bl Aol FHolA Ffehdet Taz)71e
T xS ok shact Trskola) shSo] wet 34
©R ol ATE SIS TAL B 5 9ok
HhH, Fpeb et 2)7)7F LRt ST FsrgA|el ARloAl |

EA] etk SHE olfr=E ol HA(28.3%) 2kl STt
b10] 712 pol Uelsich ol

-"]'—]— Pt Z12)719] ofgzof digt
a7, FAgel) 9 sl
11_]14 FESE ﬁ;}a}—r 2 2 9k
SE2 Gt SPYolA|E vt w54 Bt Al

EJo]A(13.3%)", ‘uid 122 F3o] AAA(S. 0%)’E AHB7 = 8t
gt} = WA 87|18 Bl gt A A 9 Hi o] Fde
HSolA= FLstA 282 Zlold, 2187 uiZol 23]
PYEo| o ol Tefuof gtk 7S AIsk Aok Eat
stol A vfd @ Wy Ao Fys) ol MY Hshihyst
“12)7] YApol gt 7)ol Q13 %%M% e Qlafatr) o
stdA) SPYE ot QIgick TR oje} TiE AR S| dfolrk

.
SOl oleleS B4 o]} o
A B SPYTE U

o

s
s

mEZ ru9
_10"

Ashebedst 27| aietgAEet ofLet Uk sHlolH|= =20] 2 A



Comparing Characteristics and Perceptions of Science Imaginary Drawings of Scientifically-Gifted and General Elementary Students

Table 5. The results for the perceptions on usefulness of science imaginary drawing

Category Subcategory Number(%)

very useful 10(16.7)

useful 17(28.3)
Likert scale undecided 25(41.7) M=3.52,
unuseful 5(8.3) S§D=0.94

very unuseful 1(1.7)

no response 2(3.3)

Imagination can be improved 18(30.0)

Opportunity to express my imagination can be provided 19(31.7)

Opportunity to recall and apply my scientific knowledge can be provided 15(25.0)

Positive Interest about science cad be aroused 5(8.3)

It is Interesting 9(15.0)

Causes Drawing skills can be improved 4(6.7)

of answer" Others 2(3.3)

It is difficult 17(28.3)

Similar educational effects can be provided to general students as well as scientifically-gifted 8(13.3)

Negative students
I have drawn it every year 3(5.0)
Others 4(6.7)

“ Multiple answers were allowed.

27| geQLfct,
20| AAEL20] Tl S0 £20] Sl= 212 OfLP| TR At5|
2Lt

S0 Ofit S| TR0l WRAE ¥ DRt

TSt AL TP 18)7)7) anb o BeE] 9
Me s FAY HetdA PSS debddet 2e7]e s &
| et GFAZ Q1 Qlxlo] AA|=]ojok stk 1efjof FpstdA) Y=

o]
o] o] Fe] Bt 55| AFA 0w sk 7] wolck wre}

A TS 18]7]9] 8840 gt o14lo] Bz SHISo A

TRt QLA A 4 Qs ke mAlsle] A gatel welol

REL
V. Z2 Y R

o] oA 25 TSI TP} ANt o] TSV B4
% BsPAe ellel et ok )
Spgsect st S SSHLYSIA SHE oo} 47t %
| S £ 3 Syl ik £ U s sy

%

3
o] Aict Uk s FfstA 6—]"%"501 QMAA B A o)A S
A PR 719 waA adte] diste] v SgA o Q)
Sk TR Sl dAdete] digt ofsf, Ao whE ehddekel £
3, A2 SN et T2]7]9 w5 et dheh et
12)7]9) ofHzoll digt Q14 SHolMs LRt st spetgA sy
Atelel ofu] Sl Aol7t §iiet Tebdet 121719 -84 dist
o] W2 HetgA sHEol A ) A B8 719 Al et
A4 31 Y A 718 Al ekl High S 9 571 w5
B2 SHoM Uit sHYEE o ko] Hotal AGsiit SR
Syl AI= e iﬂPP AFETAY mid T12E ol AL
5] A oAl ¥ =mo] B

A Saltet AR a-S7| ol ALkl Qi TfsFdA) B4
gl gl g E3l 27| ARA, mARERR A, AR AL dE
ol L3kE L) wetd A ne TE W E3) 7o) A3 A
A= b, W W EE $:900] £ o), sh )
By 48 2 xS 83t 371 So v}gg]q oIt} TS
8} 7)1 ol HstedA Al 9@ v, 529 Awe} Bt o)
ek sk Hl 783t il o‘%ﬁOl g 2 9)r} & o] ¢lLe]

ne, °=
oo

o> oft
L‘njl

]
=
=13

[e]

E
18
> >

Aike 25 sskAmgols Bt Lejle] §84olt fat
49 BEAQ) B8 NS TR SRk BAlss o ofu] gl
& e Aolt

How qlaek Aol ARonR, Yk 4
it Bk SHEES) ) 5715 llol 159l Y Ael
=82 % 2102 stk of2 Slsii Tl shge] B4 slet
7 5_74 ol 220 Aeko g A ek} 172 aulro s

wAjsto] choket ZHolA AEsh A7 A7t of

ik

A SHES] Il A= AAZE vle] HE=
o, dsl7), FAEsH, 2887 SHolA o=
A ST QlQic) ESE RFAlo] A7 1O
=949| sfAfo|L} A2S Tl 2|4 HE =3

%2 oﬁ—"

l

ol
o
<
(e}

ki o rlr
4 N
ol
o
K o 3o J°1'
F]F
w
_l 0

2
S~
ol
-
[

wapgol chat BerA SHES] 32 o
A7} ek Wb 25 sk oA
R} gz oz 58317 sjrl= o]t A

oHelies 2 Aelch o4 Eol, 44 %2
Al FE mleho] =2t=A] oAl A E= F
Pgsle elwA) St AZolA AR
e 4= ok = A7 dAL 27F AL olat
59 e E-881 U (lung, 1997),

.

141
].

12

o e
4z
I\
=)
3

tle rlo
4

)

x
5=

rir

il 1

ot

oot Bl
o Lo
S do ox
Ny o
5
40

2 oy
fr o
oL
rﬂnﬂ

_.mlo

_N“

~
2

A 4% Sl 3
A she
AL, The Ak

i

r.&ﬂ

HE ﬂilo

3

825



Lee & Kang

H
X
-~

okl SCAMPER®, AU} 2oF E11 187, 0101:7
sto] Uet7], TV g3t B Te)7] 53 22 ¢
T18)7]¢9] X% HPH(Oh, 2010; Park, 2000)S &8¢
ns 7]54 Sl 9 of# S FaAT]AL 37
517 flelirls miss 715k} 2k g S 2
ABHE TEEE AEshe Alo] anAY 4= Sl 1
Aeolle ve =hE 2Eshe ﬁ°1
HeE o]-§s}o] ”11%1‘% i
o] & 2= oJrk E3t Bd T2 A8HoF Ausio
£ skal &5 ARk 59 H*“ el
uJBJ} . oufjoll= A 9l 1o
O1Z|A7]7] &3t wE H a5k o
TPt 28718 Awshs ek aEsl & 4= 9k Aolck st
GA sHEe] RS O o g5l shAY ZaE sk e}
A AR Eim AAE AlESAY B AR FolE # W= ﬂ%‘%

o2

)
lo o il

oE
£ 8

ne
ey
PANCYS
o

2
-0,
nre x
I~
flo
Y
ox K

my o
N Mo F
r
i
N =)
ool

T o

POl
1>
o

i

4 rlo
i

ol ¥
]

L

5y

> %

a’O

i)

o
RN T

r_‘. O
o
mlo
Bl
P‘l"
1
fiu
ol
-
P
o

gi; g

H1

il

Hr

s

rr

N,k

for op

M 1 o
o
rE

2

A_
rkﬁ
O_|..
H
i
i
o
< rlr
PO
o
ol
tlo

=S é@_u}t& U]-}\HEO] buEs O 3

kS AASlE Ul Eig & 5 Qlth RR|EROR o] dAqtofA
1/}5}‘_ 2= J,}fsl-Oﬂ zH z‘sl-}\ﬂqu J—l_}fsuv\@} EA tﬂ ﬂ}fﬂxk/&@} j_a]
719] kol gt FRE s RAREOlA g 25o) Bet

ApgEE 1718 BRHOR B B B8 F 5 9L oItk

o AT TSI TSP 121719 HEAS T
37) 93k 7|2 AFEA FEAANSE EA] gl wlskARARSE 1] 7)o
ot Q4] SRl ARE HBksch uebd] FFols MgARY, B

9 wg S e A4 A7 Pe Bestel R shEsel
sspbeh 12)7] B4E AEHoR Bt B FReka &
89 4RE A2 5 9L olth

2209

7] £4 9 1A vlasigltt o5 918

WE7|HoA] 25 63hd Tk SHAY 601, 22 2|9 27)
SotaolA Yyt Y 51 AR 5, AR 2ARS AASHITh
A A}, Guk SR HshA s HsPd St A S
Hopel vt F o thgsHA %‘“ 9 EFRE o] Uitk R, drt
S BT FstdA sPY o] e stz o astloy, Aol ¢
e FET Aol Qlglch Uek s FstgA sHYEo] QA
2 gl o)z SolA o] Fehab4tst T1e)7|e) g Aol thsto]
o SAACR QASIGITE eyt Tshddstel tigh ofsl, Aol
e APdEke] Rar, An|A SHoA Y] Hek el Te7]ef a
52 anet wehitet e)7] oA o] ofglgo] thet QAo
+ Gut S A SR Afolof oJn) Sl ko7 IGiTh AR

HergA) PSS HELAASE 12717t Ak shact W) o)
Aol B wgol B A ohjeka Qs Ste. ol that
087 FOIE =steck

-

FAO - IS 2], wsA avf ofEs, AetgAas

826

References

Cho, E. B., & Paik, S. H. (2006). A comparison analysis of intellectual
characteristics between science-gifted education students and general
students. Journal of the Korean Association for Research in Science
Education, 26(3), 307-316.

Choi, Y., & Hong, S.-H. (2013). Effects of STEAM program concerning
circumjacent organisms on the elementary science gifted students.
Biology Education, 41(4), 569-588.

Hwang, J.-Y., & Kang, H. (2014). Characteristics of science imaginary
pictures drawn by elementary school students and their perceptions of
science imaginary drawing. Journal of Korean Elementary Science
Education, 33(1), 57-68.

Jeong, S. Y., & Sohn, J. (2013). Development and application of the STEAM
teaching-learning program in ‘Earth & Moon’ unit for science gifted
elementary school students. Journal of Science Education, 37(2),
359-373.

Jhansen, S. K. (2004). Identifying gifted students: A practical guide. Waco,
TX: Prufrock Press.

Jung, D. (1997). A study regarding the content changes of imaginary picture
teaching in elementary school art education. Thesis Collection, 32,
89-125.

Jo, Y.-H., Kim, D.-J., Hwang, H.-S., Park, S.-T., Yang, K.-E., & Park, K.-T.
(2011). Analysis of chemistry teaching-learning programs for the gifted
in science used in middle school gifted classes. Journal of
Gifted/Talented Education, 21(2), 485-510.

Kim, H.-W., Yoon, C.-H., Yoon, Y.-H., & Kim, H.-C. (2003). The study
on gifted elementary school children's cognitive and affective
characteristics and guiding strategies. Seoul, Korean Educational
Development Institute.

Kim, J.-H., Bang, M. S., Bae S. C., Hong, Y. S., Choi, J. G., Lee, N. R.,
Seo, S. G., Bae, J., Lee, Y.-S., Lee, H. C., & So, K.-H. (2014). The
effect of STEAM education program using movies on th creative
personality, creative problem-solving ability and scientific attitude of
elementary scientific gifted. Journal of Science Education, 38(1),
120-132.

Kim, M., Cho, S., & Jin, S. U. (2005). Grade and gender differences in
creativity and leadership and the relationship of the two abilities. The
Korean Journal of Educational Psychology, 19(3), 799-820.

Kim, S.-O., Kim, B.-S., Seo, H.-A., Kim, Y., & Park, J. (2011). Improvement
of students’ problem finding and hypothesis generating abilities: Gifted
science education program utilizing Mendel’s law. Journal of
Gifted/Talented Education, 21(4), 1033-1053.

Kim, Y., Park, S., & Lee, S. (2010). A survey on perception and knowledge
of science-gifted students and general students in middle-school level
about high technology related to science. Journal of Gifted/Talented
Education, 20(3), 901-919.

Kim, Y. H., & Kim, H.-J. (2010). A study of recognition for the gifted science
education programs of middle school students being educated at local
centers for the gifted. Journal of the Korean Association for Research
in Science Education, 30(2), 192-205.

Kwon, Y.-S., & Lee, K.-J. (2013). Development of integrated science and
art teaching-learning programs for the improvement of creative brain
activity of scientifically gifted elementary school student. Journal of
Korean Elementary Science Education, 32(4), 473-484.

Lee, J., & Kang, H. (2014). The influences of pair activity on characteristics
of science imaginary pictures drawn by elementary school students and
their perceptions of science imaginary drawing. Journal of the Korean
Association for Science Education, 34(2), 175-186.

Lee, S.-D., Park, J.-H., & Lee, Y.-K. (2010). The comparison between gifted
and non-gifted students on learning style and critical thinking.
Soonchunhyang Journal of Humanities, 26, 207-239.

Lee, S.-G., & Kim, S.-S. (2012). The effect of the ASI program on the
scientific creative problem solving skill and science learning motivation
of science gifted students. Journal of the Korean Society of Earth



Comparing Characteristics and Perceptions of Science Imaginary Drawings of Scientifically-Gifted and General Elementary Students

Science Education, 5(1), 31-41.

Lim, H., & Shin, M.-K. (2008). Introduction to teaching for scientifically
gifted students in elementary school. Seoul: Kyoyookbook Publication
Co.

Lim, J.-K. (2010). Effect that prior knowledge about research subject gets
primary grade science brilliant intellect’s observation method and
question. Journal of Science Education, 34(1), 105-112.

Min, H., & Yang, Y. (2012). A comparison of perfectionism, academic stress
and learning flow between gifted and non-gifted in elementary school
children. Journal of Gifted/Talented Education, 22(1), 157-171.

Ministry of Education (2013). The 3rd master plan for the promotion of gifted
and talented education (2013-2017). Seoul: Ministry of Education.

Mun, K., & Kim, S. (2008). Exploring educational factors of science
imaginary drawings: Understanding of elementary school teachers.
Journal of Research in Curriculum Instruction, 12(1), 239-251.

Mun, J., Mun, K., & Kim, S. (2013). Scientists’ perceptions of imagination
and characteristics of the scientific imagination. Journal of the Korean
Association for Research in Science Education, 33(7), 1403-1417.

National Science & Technology Council (2012). National science and
technology classification codes. National Science & Technology
Council, 2012-4.

Noh, T., Kim, Y., Yang, C., & Kang, H. (2011). A case study on beginning
teachers’ teaching professionalism based on pedagogical content
knowledge in science-gifted education. Journal of the Korean
Association for Research in Science Education, 31(8), 1214-1228.

Oh, J.-Y., Kim, S., & Kang, Y. H. (2008). A suggestion for a creative
teaching-learning program for gifted science students using abductive
inference strategies. Journal of the Korean Association for Research

in Science Education, 28(8), 786-795.

Oh, Y. H. (2010). A study on effective teaching method of conception making
to imagining expression in elementary art education: Focused on a plan
expression, 3th and 4th grades in elementary school (Master’s thesis).
Korea National University of Education, Cheongju.

Park, J. (2000). A study on the theme and expression of imaginary picture
in elementary art education: For elementary school children in Cheju
Island (Master’s thesis). Cheju National University, Cheju.

Park, J.-H., & Choi, Y.-J. (2013). A correlation between scientific attitude
and self-esteem of the scientifically gifted and the general elementary
students. Korean Journal of Elementary Education, 24(1), 257-269.

Park, J.-Y., Lee, K.-J., Kim, S.-H., & Kim, H.-B. (2005). Developing an
analysis model to evaluate science-gifted education programs and
analyzing biology part of education programs of science-gifted centers
in Korea. Biology Education, 33(1), 122-131.

Ryu, J. J, & Lee, K.-J. (2013). The effects of brain-based STEAM
teaching-learning program on creativity and emotional intelligence of
the science-gifted elementary students and general students. Journal of
Korean Elementary Science Education, 32(1), 36-46.

Shim, J.-Y., Kim, J.-D., & Kim, O.-J. (2005). A comparative study of
creativity between gifted students in science and ordinary students. The
Korean Journal of Educational Psychology, 19(3), 563-576.

Shin, J., Seo, J.-H., Choi, J., Kim, Y., Kim, Y., & Lee, H. (2007). A study
on the differences in learning-activity preferences between gifted and
average students according to thinking styles. Journal of Korean
Elementary Science Education, 25(5), 495-506.

Vygotsky, L. S. (2004). Imagination and creativity in childhood. Journal of
Russian and East European Psychology, 42(1), 7-97.

827





