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This study aims to identify and compare the patterns of scientific questions generation among elementary
science-gifted and general students when conducting observational tasks. The pattern in generating
scientific questions, which is distinguished from other types of scientific questions, is the manner that
students generate a variety of types of questions in an inquiry process. To analyze the patterns in generating
scientific questions, the task of observing dry grapes in soda pop, candlelight, and dyed celery were

selected as suitable tasks. The subjects were 26 science-gifted students participating in a gifted education
program and 27 general students in an elementary school in the same city. They were all sixth graders.
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The results of this study are as follows: First, the patterns of scientific questions generation among gifted
students and general students during observational tasks were classified into five patterns: [Pattern 1]
single, [Pattern 2] sequential, [Pattern 3] repetitive, [Pattern 4] circulative, [Pattern 5] repetitive, and
circulative. Second, gifted students and general students presented all of the five patterns, but the frequency
of the patterns indicated differences between the two groups. The gifted students primarily presented
[Pattern 3] and [Pattern 5]. On the other hand, the general students mainly presented [Pattern 1], [Pattern

fnquiry 2], and [Pattern 3]. These results suggest that the ways of generating scientific questions are very much
as important as the types of questions. Teachers can establish teaching-learning strategies for generating
scientific questions appropriate to learner’s characteristics.
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Table 5. Patterns in generating scientific questions of ele-
mentary science gifted and general students

category criterion
[Pattern 1]  generate only one type of scientific questions related to
single observed phenomena
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Table 6. Frequency of the patterns in generating scientific
questions of science gifted and general students

Al (%)
I A A A3 A
T T LI E I T )

[Pattern 1] 2 9 6 14 4 13 12 36
single (7.7) (33.3) (23.0) (51.9) (15.3) (52.0) (15.4) (45.6)
[Pattern 2] 1 5 6 6 3 6 10 17
sequential  (3.8) (18.6) (23.0) (22.2) (11.6) (24.0) (12.8) (21.5)
[Pattern 3] 15 12 12 5 7 4 34 21
repetitive  (57.7) (44.4) (46.3) (18.5) (26.9) (16.0) (43.6) (26.5)
[Pattern 4] 0 1 0 2 4 1 4 4
circulative  (0.0) (3.7) (0.0) (7.4) (154) (4.0) (5.1) (5.1
[Pattern 5]
repetitive

and circulative
3 7 26 27 26 27 26 25 78 79
(100) (100) (100) (100) (100) (100) (100) (100)

# Y 29 e Aeje] ahAolAl ek o) s ke,

8 0 2 0 8 1 18 1
(30.8) (0.0) (7.7) (0.0) (30.8) (4.0) (23.1) (13)

-

= ZA)of T dAE i ste] thoksl bk x|AlS H X
31322 Hofrt. wEba ol di|e] of S Sl oY

3
Se wssos % & AT 4 G W oo i Nl
A& o)

2 B4 eon, (a1 2 4 &
T 5] M2 ThE o) ore Ul
A} oEAo] F7leH 24 Slelg . :
o ojgs Ao HAg AU, BT AL U] A, T
o 2] A4S FS3H 5 Tlofshs Sl Witk olelet dike
spEo] FaHA OJES ANSH: WAl BT Iyl ek v
& qlge ot

Z5stgAet AR 217t oAl 7HA] siEle R UERil
= z}o|7} AcHTable 6).

A, 2t Al LAt £ ;) oA 27(7.7%),
Al 2(3E) ol A 678(23.0%), THA (A Aefe])ollA] 478(15.3%)0]
[oE 1] 3 7HA §@9 o A4S vErilch Bh, dnkshge
erxﬂ S8 A UR 97H(33.3%), 1478(51.9%), 1375(52.0%)°] ‘[5iEl

1] 3t 74 39 o) A4S Uelile 5 dusHEs e A
oM FAPIE vlsh (e 1] g 7HA] 189 ke A= ©AS
ol uekic

EA|, 250590 A 202 173(3.8%), 678(23.0%), 3
(11.6%)°] ‘[ 2] A= o2 F39 S A= A2 vehl
O}, UurEhAE-e 5T(18.6%), 67(22.2%), 678(24.0%)0] ‘[THE 2] A
2 U2 930 Be A A S vekvick (s 1) & 714
439 o7 APl s Zpol7k MR [ 2] M e
S30o] OB AR A AA] AR PSS B]E] YulstgEo]
o wol ok AL o 4 9ok,

AR, 25Tt T 4207 15(57.7%), 127(46.3%), 7'
(26.9%)0] ‘[TE 3] A2 T}2 83 o] oS uEslo] AP S UEL

544

® Ch 99 o188 elal S ek ol e
0’8:]_4 _4‘:' }\(})J/\-l’jq-‘— X%P}o] H]—]:HE]__ 7:1J,]_§/\—] Oﬂxﬂol—/%]
o
of

A [HE 3] AR o2 §50] oJFS HkESlo] YA
3 FASHA o Wol YERlth

H]
J7), 250t s BA 202 07(0.0%), 078(0.0%), 4%

THiE 4] A= o 739 oS gt A S vE
oLt AulshAES 118(3.7%), 278(7.4%), 178(4.0%)0] ‘[E 4] A
2 U 139 St «gste] e vetinh o] gl 25t

Sy ol 7K A7 e 11 ol ARt

T8 S wgslol AT B¢ wiRo] A vt Ao] HiF

Holgl] wjEel Aow Azt
A, 2ETAAE T =0 §H(30.8%), 29(7.7%), 8
(308%)°] Tl 5] A2 THE 970] O v - =3isle] A S
URhLOLE UNESHAES: 07(0.0%), 0(0.0%), 17%(4.0%)0] ‘(K€ 5]
Mz ThE gale] e wh - alalol S et afehy
e gLt [ 5] AR T §80] R vk - Ldkslo]
APPE el b, ARSI e Aele] FAlolA B 1R
o] ‘[l 5] AZ THE 97| OlEe vhE - 3kto] S ekl
Aolek. ofalgh Ak 2EasiaR|el Qukstio] TakA ojEg
e o] & Aolrh EATS ol
AR, GRS BE SRl [oE 3] AR T £
o] ojge whEate] AP} [ 5] AR hE 9] OB vk
S¥sto] AR kbS] Hls) Bo] Lrehi ik, Quishs
o TR 1] 3 7K $80) o) AP [ 2] AR T $39)
o A2l & GAekYEe vish Bl Yehiek 5 et
ula) o Bt AEAel deow At olre

of
WEISICE ol Al Sl e o AAe e

T S A8 A ST e ol

o or
A=l SH
S G4 ABZIBHELID 2{S0j= £ alaksher| | Ziajat AMZisict
Lt AR 0P o] | SICHELDE. O IS
MZISHS L7} CIRFSH 2| L 21 2ol
AP G5« A30lk= ZiceP Mg, Fofl= 8. 220l 25
B QloL} & O Of24A| AIZHSHOE E A ZH0LR.
QAHBHAY G6 : OfA| A4ZI0| BISILILIDE . AIZES 3iCE HLIL . 2127

=
OIAI-AHgl()" SR= A _'_O-I |77|-A H_|»}\-| QIAMHSES. 2191

=202 oco==2 11

S2 - Bz etE o XS Z7t 2
S3 @ vimya}
S4 Ol A 4IM O3 A Z20e. A A0

4glol2, Hstn

rlo

A Ao,

ChFsHA O AR ol ol that ARl GASES A

o= =esd

=t shehE 7. 1 3

A EY7L.”, “Folle



An Analysis of the Patterns of Scientific Questions Generation among Elementary Science-Gifted and General Students

Ago] Z dpoll Lozt % o olgiA AZeok B A ot
Fo= gt oleid ST Sl o Ao ofel

o] ol E7|8kA] ¢hal ZAIE s dstalat Al =g
Urehdt Jang ef al. (2013) st 5ol wpA 42k 4
g AtollA] o]e} o] FEAolaL 7] A A ¢ ﬂ
AT} eSs Fadhs AFE ASAolAL st o]
R Aw AR dRE

Avu et g,

| of2430i| chigt JHde HE2 2

- of2] ysto2 olsfof EHA‘I 01a4°
Aot SEUS O 22 M20| F LR A3

wo

2 2ot °l2E 2| ofdE
- 2 QS7PL O0f2dg, A A2 0| AT THof AHEH0] 0243

Tpeba] o o] ol tieh /R AZolM S
“H oo R h ] Azl AR, “ofe] WaEoR IIsH: Aol
ofele?, “EE Azto] & ] e 5o SHl ol )
spygol TP ojgg o ThorSIaL AelAel WA ow
Hostel s e Pee WolZth Jang ef al. (2013)0] 2J5hwl o|ok
2ol ke 017k Q= B skal AFaL ol AT s
o AwslEE AT Iz B4 £ shiel Ao B
2= olr}, TR AL e ROz EAO] 31 Q AT A
(Reis & Renzulli, 2010) FAHSHY S 1eHA] o & XA IpA o A
AR Uehchs 2 o 4 9tk
v, QusPEe] WETt A AR Aaeli TYAE 5
Jo] & LbeREA] okofct AulstIE L 417 Hel A ATEl=
ol tglom, Ffeka Ay £ whE7o] offeE w7l Jles
chiteh. wheb A aer of g el st
vlaf o B e A

o]

X ]
= AN

/\H /\4 Z‘ﬂ-

S
o

q

T

fru
L

4>

3 o QekaEe) ol T\ Aol T AR PR
Adge] Table 79} o] Lpebdh. sHbEe] AR T oy

Table 7. Concepts in the scientific questions that science gifted
and general students generated

e i | A= e

THRlE, 39, A, 1 A7), 271, Fa, o
Aok & Hx= A, &9, 4, vk 2= 72, wol AL &
&= AE F 74 AV DNA, vlE 37
stebd, A, HA, 71, Tess A7), 2k L
AV, 9714, A2l A=
=0 Al gl Ja, 123, = of
A%, L& AYAAE, AT G, 1A O‘a*—’i,
spst 24, 4 22, DNA, 7, 7%, 5
Az 4, HP", A & ZEuEE

A es=1

a4}

Aolth 4 AEE 8ol e& 7], 3]
i X 2o, &= A
J%FE, DNA, H3H4

s

i
g
1

]

2
oA
oH,
S
=4
ox
el
oz

jus)
=
m>"
i o
N
r’i
flod
ofrt
lo
me
i
lo
rg ©
Ip
i
N
1>
5]
o
2
>
]
=
fg
filo
Of
%

CHLee et al., 2005). EL} Kwon ef al. (2007) 1}

oIt AxA0) QlES B
vl 5o S AXA =,
U} S A sk 13 250] el ol
Siick hebd gAYt Atshgol Lt
seie] Foli= AL A48 Hols} Tt
AT o] Qe vR AT AT

Lok
do 1%
]

4

i
ot

ox It
Y

ox M
ot £

we 1
Fl
ox
rﬁi

o

O 1o > oX oX
B

o

i [
s

1o o=

Mo ok
)

of I J
10 ox iﬂ

4 o £
o Mo rlr
ox, |
>,
_'(;:1
it

%

ooox &

i
oo
|o
fru
g
olr
::l‘
o
of
=2
fo
e,
=
ok
0 o%
L O,
iy
mN

2 Aol Uehdl et
o] WLk Aol SA0] wfelAL T ekt
st o) A4 SRS wE TN w2l (o)
o) o A, [ 2] AR T2 o) gre
, ‘[EH?J 3] A2 THE 599 ojrg skl A4 o
Astase] Tk o) A4 e nrk

lo
M
oZ
ox
£

Moo, oo
=
L)
oz
i
1o
o &
K
J
1o
gl

ﬁd
o~
LR
>~r"‘
o

oxr
< XN

offt of
)
o 2
i
o
e
F«
oﬁ.

Jdo X

FI

Aot < 7d Aol G o 3] Az E¥~ 3
AT [ 5] AR 2 9] oRg v
wdlelo] A & St iESS R vEllo =
L oIS} v)Eh [El 1] 3 71R] 830 o AP, [afE
2] AR thE o) o AR A4, [ofEl 3] AR T 439
olEg wHEslo] S WFH o ey 22T sy
IR A9 A e e SpAlellA = Tl 7] s 3
Uetiet dWSPYSTE Atolt & AR Il A= th2 IS
Hlato] [ 3] A& ok §39] RS whEsle] S o wol

J}Xﬂ oA

AEO
=
AV,

eRRE 59 Aol MgloLt JAEgSel ulstel 1A sA2)
BIsb} Aol ole} Wele GBS Wt Ao QRS Awln
W thaat 2ok

<IFAOf| 2t 2ok ofF Ay THEO| THE
Zap

Ol Tt FAHSHY HE

- AfO|C} & AZT A0 CHSE S
RS G7 : O74=... CI2 ZEC O,
S
oJ=20| mo| OFS0{ZI 24 2ot
A G8 1 O1... OH| A 222t it 23 Off Hof| etk
et SiCpt 22 ASiSIHME ST

2 7P R CE o] ZoiEA
JR{Ct =Lt

22 AIBISS oio| BT,

J3A| sPHM Jujry JE2 Hoje
« X2 A et SE
S G6 1 OF.. OA... X222, A5 = 47t 910 =2 =52
S22+ QIOLpIL O 471 23 SOS01M OfE 4= §lo|

2 =E A Zote.
A G4 : 1. 2ESH O= 25| O 2 HD A= A wo=
Mzt CHE IpAet T = 201 OfEA| 22| 71

0| o 1 F of2i2 F20| A=

545



waf2| Tl Cfet S
YR G3 il AePloke 2R Ofg0] S0l 8 Bt 7

Al QE 3HE 7jEQ+ o7t AP AXMM O o] W2l 4~

OJAH OF | 7= HH2 AISIEH 24T 971 SiH| QAE| J=

A T2 Q| 9l e T2 T2 21 nj20) 233
o 2 ZojR
GBI G8 : Aefe| BT 4 U .. 2Pt o B A UL

SHAE! ABl0j| 90| Ti9IT . 11 CI20)| & WA | Alslik

71 20| & O2|= OFEoe.

2} 3ol chat we Ak GBS Afolch & AZE BAo|
el 2 A2 el Qe AREE pel B 4 dof S

o o] 7hHs kL
ARGl AZE o] Hhekdt 2 ’%01
] FpAef diet ‘:H_%‘Oﬂ/ﬂh 5ehd st Ajzkel| A=of| Hish Hil
Aol Qlof iAo dsivhs SHol W, & At vl
SHA| o dATE ASire SHEE AT

olefet W Azl w2l Aol the B 13 Afolct
& AL FAoIA o B Ao OB AT A Al
<5 A A O SN VI S8 53] 243 5 Sl
2jo] golale] thoph ko] 7Hs ] uhiole). 52 TS A9,
o) 3 A sleold S48 B 3ol ofetion el e

L mee]] A 2=A| G5 vheA ARSI ofisltt o] wiEe]
R 7%—6% oSk FA] YUole FF
Sh= 0lubA oJE& A= o7 MASH= A2 Hejow, o]F <l

o el vial ohes st felo] o sl debsich
@agl Aeje] Thle] 9ol sHSo] ol *1“4 S
71e] 7fs 5ol vl Wl chokk XA bl Gl Ao
CIe EIT A2Ie] oA U0l sld A0 ek

5].;(]1:1]— OEV\HE] }\Haaﬁ zl-g].E‘—

ol sl OhE2 ThefsIAl AJeHA] Ht A9t QIE Zlos Hlrk

Kwon ef al. (2013)0]] 95} 22 @ A8 715 o]y} 3}8}17]
Ol Ao %S mA 4= itk Choi & Yeo (2011)& 33} 424
ol A71Ehs 3] A2 o] shgstal e T e oE
2]Q1 ko] wrhaL skqick wehi] 2EaetgAel dntshgo]
gl A Urehd wekA] o A s o RieTE dAER ApolE
LR 22 o7 ARE of - 3l phEke] ek, I s 5 v
Ao SA4o] vt Ane AT 4= Qlrt o] e owd
o] W didolut Il E49 ds Wethe AY A=
Aol o]l A A EtKChin, 2002; Oh ef al., 2010; Lee et al., 2004b;
Shin, 2007).

TpAlo]| whet ek o A4 sido] gl UepdE olfol diste]
WSS thdos WS AR ik thaat 2ol yesith

D5 of2 A4 THEIO| CHE OIS0 CHSt AuIBHY oIc)

=M —=

a

<Al k2t
Zp
LEISHY S5 1 O[A 0= .. =[] 4240] 2 WA= o7 |M= 2Harst

546

2 g2 o714
Leekd 56 - O] A0| ' E= AH0IGOIA...

QUL HOMA SIL7 G ZHO|QUAAHL.

T4 240 A= PO

S ez o HEolM = Il S/ tigh 4148
sFol A YehtA ¢ ‘ZIE}. 5 A & Wﬂﬂ S0
tiste] thefsiAl St vhd, o Aol B4 AL
2 AEshA] Zopglon Aol uhet wsh o2 A4 sjdo] thE

ololl diste] e el Mool Fv] Tk wAA|o] dushe 7
ol At 5, FAMYEC] dutstEol Bls) 2A] S/l sl
o s w71 o2 etk Yoond} Kim (2004)0f whz2md 4=
o] ZHollA TA| 24, ko] Ae gl A3 5o 294 7]eS
- F83hH, Aol w2 LT B2 Y 24 s8=
Urebdle}. E3F Chin (2002)2 A7) A29] A3
3_0]7\]14 7]£2£.‘?—E1 7]01715_PE}J~ 39

WSS

rulm
_H
O
HU
o
i)
o
of
=>H=
o lo -
%;
0
L ﬂ—‘

o] ANIEHYE] s of

> :
919 AvES AR, FAEHEEe] dutel
Zhetar AezQl e o R J@qu OftS A/dsiglen, ol At
+ FAHY AR Q1A)1A] - o)A BT AP A4 9 Zfo]
SolAl viEE Aem siAE 4= Qlok &, w2 o] IR
ZQIA] 7], SR AR A4 52 AYAL Y= FATES A
Exo) whg} thopst upalo g mlelA oS AASIT) A8 As
o Me IS Q1A 4=3Zoller, 1987; Chung & Bae, 2002; Rye
et al., 2003), ©7]%)(VanTassel-Baska, 2014; Zion & Sadeh, 2007),
AR Zl“(Lim 2010) 5ol S5 o Aol FFE nxIt
Si9ich. ol B714, A ek A W A4 Ak BS A
5, AAAA A A 4% T AESY B0 a5 e
2 YERdth= VanTassel-Baska (2014)2] A+t Afetr AX|sk=
T2 A Bk ol A4 siglo] M) B4 HRlo] Qe Hole

o
—

<

N m}:‘,

p

o QubshAo] TH Afell A Lhehul ek o Al

At
BAT 83 uga oe det UY + A
Z)

Soto] A4, [ 4] A= O E
THE 5] AR HE 739 des W &% }01 é‘
] —’F A o] Aol ERet 4 fEES AR EP% =4
[oE 1] 7 7P e o AR OIA [eE
5] M= E}% %’5‘394 O W - wgiste] AP o s B3
ﬁr AqEAol T7hke As FIE + 9}‘21‘:} R 7o |

s *1E4 OHéf—i A " A

oll
mlo
o -
nigk
ol
ol
ok
il
=
ful
s
&



An Analysis of the Patterns of Scientific Questions Generation among Elementary Science-Gifted and General Students

Urehgek

o] @A70] AT SHISo] T Aol TRt SfeloR oBg
Ashe, SpSe] Ukl ek o A4 shRle 5] B4
Helo] glrks AL Rojzrk Eat A7 2uks Fa) shyso] ek
= it o) A4 silel whet we] 1 Bhgol wreb 4 it
LA o 4 gk ol sl BT A F AMsks A
o] f3t TEo] 7§99 B A WA B

2 ARSI, BEES] B S-S st et oy

s
A, Z12ke] et o A R B wAeA Flelshs
o] M2 tEuE shiSe] Ak we] Baut B4

o o RS YHFES ShHT 4 ek oS Sof pye]
AR YTE AR ] F2e 7] Sl S AT 49
of ot Bl G ke 99 R AHSHES chfshy, B
WA BT Tl MaHA X4 Qi S 9ol ole £
o gue apHoR YHHES ST 4 S Aol

S, SIS0 el Tt o8 A el SRlgoEs
SYE] AAH - olE SR AR A4 5L seltan SpySol

317] 98] AR e 712oln Yo Uehfe, gude
ol A SHISS AR ol sjdd] ofee Ae AY
& At 5 9ok

AU, SAFSS SH5Ae] S4ol] Qake hskd o s - Bk

A 508 4= 9ok YIBMIES BE FAlolN Bt dEow

3l
o o2l AT ook AV A Aot BT A o
A9 4 qlon g7 BAle BIE A4 715 ES ¥
£5 ohHa 4 olrk GASHYES] 49, AusYE] ul3) o B

3 sfRloR oBe Astgont st o] ofele WAl 43
o woll Wma T el o5e Aeks A0E ekt
PPPIES W43 TS ST Woll= T3 9 BRI B
&8 Ee ol Aol Uk Wil A Het
O S It THAIZ AN dells 07hS F45] ALl chop
3 2S5 U IS M JASHYSe] TS LAw
=A% gt WS ARl AT Bast Uk

o
3

o] Qo] mAe zsTTIAIeL shlo] TH Aol Lt
U TSR ofR ALY TfEle BASHs Holrk o] Gl ety
O & AA] ufjEl(pattern in generating scientific questions)o]gt 1}&+HA]

OJF9] G&(Type of scientific questions)T= FLEE = Z o2 SHAY
ol ©F I F o7 139 ohitss Ak A uiRitt
SAtoll At E IA|= Alo|t) & AT, E, FAE Az
A AT 1o Q7S] e AT A GAlRgel
65 ThskedA) 267} 262 7] Aol gixjat 55k 6shd 2k
sp 270 R S

AT b vt Ak AR, 25t A
Aol e Tt ol A4 e (o)
ol A4, ([ 2] M= tE 39 ol A
3] Mz ok §39 oS vHEsto] A, ¥ 4] A= oE

)
S
e
2]
o
o=
o
)
)

lo
O
M
tlo
S
o
_O‘L
2
o=
%
T,
>
fu
o
ru
Jo
ot
lo
O
M
tlo
o
J

Wi
o
~
%0,
2
orlo
o
=
ol
=
il
Mo
N —
=2
o L
rT
w B
o =
o
ol
a.c% il
— 4N
L
T
gy
T3
o o
)

)

oy
i)
o
ol
oz
o
ot
X

ol
=
o
ofy
fo
o

inj
ik
2
_1\1
Jo
ot
1o
1o
4
g
tlo
oZ
ox.
:?L
i
N
N
rlr
ol
ik
e

ol
i)
>
10
A

e

b=
rlo
&
&
2
O
o

FAlo: weta o2 A4 wd, HetIA, B A, B

References

Barnes, C. P. (1979). Questioning strategies to develop critical thinking skills.
Paper presented at the 46th annual meeting of the Claremont Reading
Conference, Clarmont, CA, 13 pp. [ED 169 486]

Chin, C. (2002). Student-generated questions: encouraging inquisitive minds
in learning science. Teaching and Learning, 23(1), 59-67.

Chin, C., & Kayalvizhi, G. (2002). Posing problems for open investigations:
what questions do pupils ask?. Research in science & technological
education, 20(2), 269-288.

Choi, S. M., & Yeo, S. I. (2011). Analysis of elementary students’ question
types in their science class. Collection of Writings for Science
Education, 24(1), 137-146.

Chung, Y. L., & Bae, J. H. (2002). The effects of science question
enhancement instruction on the science question level and achievement
of middle school students. Journal of the Korean Association for
Science Education, 22(4), 872-881.

Corbin, J., & Strauss, A. (1990). Grounded theory research: procedures,
canons, and evaluative criteria. Qualitative Sociology, 13(1), 3-21.

Elstgeest, J. (1985). The right question at the right time. In Wynne Harlen.
Primary Science: Taking the Plunge. Oxford, England: Heinemann
Educational, 36-46.

Furtak, E. M., & Ruiz-Primo, M. A. (2005). Questioning cycle: making
students’ thinking explicit during scientific inquiry. Science Scope,
28(4), 311-327.

Hakkarainen, K., & Sintonen, M. (2002). The interrogative model of inquiry
and computer-supported collaborative learning. Science & Education,
11, 25-43.

Jang, J. E., Chung, Y. S., Choi, Y. H., & Kim, S. W. (2013). Exploring
the characteristics of science gifted students’ task commitment. Journal
of the Korean Association for Science Education, 33(1), 1-16.

Keys, C. W. (1998). A study of grade six students generating questions and
plans for open-ended science investigations. Research in Science
Education, 28(3), 301-316.

Kim, E. J. (2007). Science gifted and the assessment of creative problem
solving ability. Korean Studies Information.

547



Eom & Lee

Kim, Y. C. (2012). Qualitative research methodology 1. Academy Press.

King, A. (1994). Guiding knowledge construction in the classroom: effects
of teaching children how to question and how to explain. American
Educational Research Association, 31(2), 338-368.

Korean Ministry of Education. (2008). 2007 revised elementary school
curriculum explanation IV : mathematics, science, practical course.
Korean Ministry of Education.

Kwon, H. Y., Byeon, J. H., Lee, . S., & Kwon, Y. J. (2013). Analysis of
characteristics of question generated in learning science by presenting
method of question phenomena. Journal of Science Education, 37(3),
513-524.

Kwon, Y. J., Jeong, J. S., Kang, M. J., & Kim, Y. S. (2003a). A grounded
theory on the process of generating hypothesis knowledge about
scientific episodes. Journal of the Korean Association for Science
Education, 23(5), 458-469.

Kwon, Y. J., Jeong, J. S., Lee, J. K., & Yang, 1. H. (2007). The biologists’
brain activation patterns during the generation of scientific questions
on biological phenomena. Journal of the Korean Association for Science
Education, 27(1), 84-92.

Kwon, Y. J., Jeong, J. S., Park, Y. B., & Kang, M. J. (2003b). A philosophical
study on the generating process of declarative scientific knowledge —
focused on inductive, abductive, and deductive processes. Journal of
the Korean Association for Science Education, 23(3), 215-228.

Lawson, A. E. (1995). Science teaching and the development of thinking.
Wadsworth Publishing Company.

Lee, H. J, Jeong, J. S., Park, K. T., & Kwon, Y. J. (2004a). Types of scientific
questions generated in observational activity by elementary students and
preservice teachers. Journal of the Korean Association for Science
Education, 24(5), 1018-1027.

Lee, H. J, Park, K. T., & Kwon, Y. J. (2005). Type of thinking and generating
processes of causal questions appeared in preservice elementary
teachers” observation activity. Elementary science education, 24(3),
249-258.

Lee, M. S., Jo, K. H., & Song, J. W. (2004b). Types and frequencies of
questions — answers by middle school students in a small group activities
during school experiments. Journal of the Korean Association for
Science Education, 24(2), 277-286.

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.

National Research Council NRC. (1996). National science education
standards, Washington, DE: National Academy Press.

Oh, C. H,, Kim, M. K., & Yang, I. H. (2010). A microgenetic study on
scientific question generating ability. Journal of the Korean Association
for Science Education, 30(6), 752-769.

Park, E. M., & Kang, S. H. (2006). The effects of offering similar experiences
for hypothesis-generation based on abduction. Secondary Education
Research, 26(3), 356-366.

Pedrosa de Jesus, H. T., Patricia, A. A., Teixeira-Dias, J. J., & Watts, M.

548

(2006). Students’ questions: building a bridge between Kolb’s learning
styles and approaches to learning. Education + Training, 48(2), 97-111.

Reis, S. M., & Renzulli, J. S. (2010). Is there still a need for gifted education?.
An examination of current research. Leaning and Individual Differences,
20, 308-317.

Rutherford, F. J., & Ahlgren, A. (1991). Science for All Americans. AAAS
Press.

Ryu, J. H., Joe, H. J., & Yoon, S. J. (2007). Exploratory analysis of learner
generating questions. Journal of Educational Research, 30, 109-129.

Ryu, S. G., & Park, J. S. (2009). Analysis of the scientific problem-finding
activity of the scientifically-gifted. Secondary Education Research,
57(2), 59-83.

Sawyer, R. K. (2006). Explaining creativity: the science of human innovation.
Oxford University Press.

Shin, D. H. (2007). The relationships between the patterns of elementary
school teachers’ explanations and the patters of elementary school
students’ questions on scientific phenomena. Elementary science
education, 26(2), 149-160.

Shin, H. H., & Kim, H. N. (2010). Analysis of elementary teachers’ and
students’ views about difficulties on open science inquiry activities.
Elementary science education, 29(3), 262-276.

Thagard, P. (1998). Ulcers and bacteria I: Discovery and acceptance. Studies
in History and Philosophy of Biological and Biomedical Sciences,
29(1), 107-136.

VanTassel-Baska, J. (2014). Curriculum issues: artful inquiry: the use of
questions in working with the gifted. Gifted Child Today, 37(1), 48-50.

Vogler, K. E. (2005). Improve your verbal questioning. The Clearing House:
A Journal of Educational Strategies, Issues and Ideas, 79(2), 98-103.

Yang, 1. H., Jeong, J. S., Kwon, Y. J., Jeong, J. W., Hur, M., & Oh, C.
H. (2006). An intensive interview study on the process of scientists’
science knowledge generation. Journal of the Korean Association for
Science Education, 26(1), 88-98.

Yang, I. H, Kim, E. A., & Oh, C. H. (2008). A case study of science high
school students’ hypothesizing and designing process. Secondary
Education Research, 56(3), 283-331.

Yang, 1. H., Oh, C. H., & Cho, H. J. (2007). Development of the scientific
inquiry process model based on scientists’ practical work. Journal of
the Korean Association for Science Education, 33(1), 1-16.

Yang, M. K. (2002). Exploring the characteristics of students’ questioning
in class and their educational implications. korean Journal of
Educational Research, 40(1), 99-128.

Yoon, C. H., & Kim, H. W. (2004). The study on formal reasoning,
metacognition, and creativity of the intellectually gifted. Journal of
Educational Psychology, 18(1), 241-260.

Zion, M., & Sadeh, 1. (2007). Curiosity and open inquiry learning. Journal
of Biological Education, 41(4), 162-169.

Zoller, U. (1987). The fostering of question-asking capability: a meaningful
aspect of problem-solving in chemistry. Journal of Chemical Education,
64, 510-512.



