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The student’s pre-questions (pre-class questions related to the learning contents) not only provide the
teacher a gauge of the interest and level of the student, but also provide a useful means of providing
clues to proceed with the teaching-learning process. The purpose of this study is to develop an analytical
framework for effectively analyzing students’ pre-questions and to analyze students’ pre-questions related
to elementary science learning unit of the 2009 revised curriculum by applying this framework. The
developed framework is composed of three major categories: knowledge type, extended type, and curious
type, each of which is then subdivided into several sub-categories. Using the developed analysis
framework, 914 pre-questions from the students presented in the 5" and 6™ grades of elementary science
in the 2009 revised curriculum were analyzed, and the types of questions distributed by grade. The
percentage of questions by type was also different. Based on the results of this study, students’ needs
for learning can be grasped through the pre-questions analysis framework and reflected in the
teaching-learning process, and student-centered learning contents and methods could be presented. It is
expected to make a meaningful contribution to the analysis framework.

. M2

WA S 0AE AT 78 olop]d 4 ek &
L§o] ok S 7 =ele) Asht Solo] Ay 2 iﬂ]
o] Ffdos v X8 i gick SRIuk ths] o] Uofip
I TRUYSE -85 o R £axE ST o
29 szq_ kA 38 Shalofet 8 4= ik BE 8 0] Z4lo]
L ko] 9l 0|59 AARS 95| Eegl= THlyl wHoZ wr}
e maaHat g Sol eI glon] AR AdHoz
kA 931 QJtk 2015 0 ek wSIoAE np A2 1t
3} m80] FA sholeks e Wals| shuld AR 2 A

of thate] E7143t oIS ZhA\3, Hete] sl el dhat olshet
ST 5] RS Falo, Aelu A12]0] BAIS TakAol Ho)
Hog ddstr] 95t BeHA A% vjoksh= AS W8} w80l 2
32 Ak ¢Jti(Korean Ministry of Education, 2018). |23t &30
weh BEFA Holdl, AIFE Sk AT P 4
St ol ekt w3k WL ofofl ARtdt wabAE AASHH
A S FA10] sio] FPsEE Sl

2009 18 W&o 2 25 Tkt @Yol st
S0 U= )8} 5o UoJUEE S| 9l X113t AASE A

2 B8slo] WIS TSN S F40) BT Tgol Kays]
£8 WS TR AR 25t s, 6shdg w7

* WAIAA} =47 (sgnoh@ginue.ac kr)
http://dx.doi.org/10.14697/jkase.2018.38.2.235

B9l LA AIAISR Aol Thek & sl xﬂoﬂ ot shy
5] gulef T ofEol W] o) et B st olop
U 225 283t A0, AsEe e zﬂ/\]ﬂOilﬁ Y
Z4]9] ko] UojueE A A%l thKorean Ministry of Education,
2015). E3E 2015 AW LSTAHME SR WAR= 27| =

s, S SHE B4 Holdl 9l wet AlRe) 49, A 4
o 88, WS skt £ S G Sol oY el o gy

Z-Eoto] oA 22 FofRl vl sk =

& F3f ek HES olsishH 455} 5“*‘9"% 5= qgT

S ES mAals B TA] ARshEs ehjsta gt
(Korean Ministry of Education, 2018).

o]x‘]a L 5t sk5RF 2419 WE I AT wgaRGS IR
Stz 9l ]”h Y ARtel| ofFoIAl= o5 Ui B welsy o]
= m80) Saxjolat ARl ShyEe] Baelrh o A Hoslo]
L7 S Sl Sinl T Avteks QA TN & T
K01 Azl ool N AAE R ARlE A4, AN B
Aol steiets 7o) sRsAk ARl ofn] gl o ol
SRR e 7T A2 AT SJn|9) ghgolekal K] ofHual
A A8l RITH(Fosnot, 1996).

Dalgarno(1998)= =91 A|Ztoll B-8-== o5 e} shg 4]
9 st A2 dat sRante] Wto] AR vhgEloloRe

ARSI Glom, 4ot THOIA BHbe] Folol) B A

235



SEAR) A4 T4, cheke o] £% 5ol o|Rolxolt 5
F419] sho] 7153 74519THCho, 1988). T Kang(2003)&
S 3159] FAAEA Sl thet F010l48 FHokswl,
S S 1ol AdEY] Sl efFef A4jo] sholAl g
I obijet s lol Al ol Bk AL, A 58 47
9 A4 5L O R AR FEAOR B0 ofu|E Rolsla,
sfAst, olsfslA H AuE vhEo] WoRgke EstitKang &
Choo, 2009). oA Z= tiF-= 28t o5 o]E859] 7129 4+
of AZfolAbe Shlo] Tg=shee] FARRA] Bie] Ui, 7MY 5
& 22 i) S olafeh B Lok} s} rAE 29
o A IS FEshes A2 ST (Paris & Combs, 2006)< A|AI5H
AL QA FAf ot Aofaf e 2t g sHAYo] FeHS 7HA]
kol W] Rek ois] mabMel LA} FALOE 4:900]
ol2ofAT 9l olelg BAES Fualy] SJainE stiel ofat
el A, wAre] A Hsht dadghs skl Qlrk
Lea, Stephenson, & Troy(2003)= W4~385 IFo|A] WA= 4|7}
ohd BR5E kol A E A sliof shH, ofel oA sy
Q78 TjRltL 410] WlaRRS ANIBIE 2 WA 24t
259 2l) Stk At 210 shie) AVHY, AR 58 aw glo]
of 8] 8% QA SHSe] Al AZHe Sgely] ofeted
(Scott et al., 1994) of=fet sH¥2] A4, FH, 87 55 i
Q= v = shur) shje] Eo|ckMaskill & de Jesus, 1997).
spje] S Baoks AL ThE WAl ula) SHS olasl
ol glol 7 &abAQl ®pHolw(White & Gunstone, 1992) SHJ €]
A4, AR} SITIe] A 8-S BHIS) Al et o), s
SolAE ol gt AYHS FoATHKim, Yeo, & Woo, 1999).
ESE 9] Aolls o5l 7L Q= Shgell tigt vl 255
o

o] glom(Maskill & de Jesus, 1997), 3-Y2] S

ofele 5ol Hajs]
AgolLE A4, AR ol thet ARE mAel7) Tabh o He
& 4 gl OR o) B8 shle] 7ML Qlis sl the A2

W= AL Aol disiME ARt RS 4 4 ok
(Donaldson, 1978).

ole} o] Bhlo] Bl diet QlARE] sl Fgolx] st
L B Ul W SR W) T HRE Ashe Aol ko)
o)Ay st AR} pIE 170 GRS 44 Folt 4
ol Axsh= EEell XlFEo] irkWhite & Gunstone, 1992; King,
1994; Maskill & de Jesus, 1997; Yang, 1999; Kim, Yeo, & Woo,
1999b). = Folut ol A== YO HitS i Sk5et
el T g, Hak Gol ol ek ME AT WKim,
Yeo, & Woo, 1999b)o] ) Tsta} AT 2, AERE Q3L AA5h=
A 5{Scardamalia & Bereiter, 1992)3} Zo] o]n] e B
H AZo] fREeR, 4 A sy FAU shs -8 TRisto]
kad

=2 0o
= Tl
s
shget
[e)
Ao
A T

spgo] Ax| 4ot RS uo R AH4lo] Sl
Ao s Y 5o ot ARE Qe Yol Hge Fa
o] it

Finley(1985)= 8PS 0] 743 gl sl 7, 15¢] A7)z}
kol tigt QA ol thal 3% o, Maskill & de Jesus(1997)
= shale] AZiol} ofs] o] Tt ARE Yohl] it B 71
o2 A] Kl ZieE ARSI o714 A = Folu

=
T

=)

236

Sofl AXsh= 2ol obd, =4 A 3ol AL | HwE 9w
skt o]t Y] =Y A AL wALolA BHAEo] YAt sl=
2ol thgt S QhiiAk ke sh, B9 o W Q7 ARRS HHY
slo] Wk IS AT 4 QIS SflErh(Elstgeest, 1985).
3 29 A SP AES sk o} BARO RN SIS Y
S 8] AT, Bgto] a7 S0 5
< 4= tH(Choi, 2006).

Finley(1985)= A7} M52 =4 o] 9] A7lgoly Aws
Az AR A7t glof B FAof sl BHEe] 3 54e
2 7HAL Sl Aol 7RIS St AV el ol
A9t ShAol] wgt olefRl HHe wAa-Ss dgoll A wl-e- F-85HA
ol-8d 4= 3l5= AAISI3IEE Chin & Brown(2000) %A, 18}t o<5
O] FAI W8 Heisto] ago] Zh= e ek Hato| o]
A s X6l 583 qdE AAshEA Y] Aol gt
JH wolE st oA " K F4¢ S50l o]Folx]7] 9]
e = A o] ANShe His Bl 159 AXAT Y,
8 ARl thsf stefsto] ala~kgS FHAslioktole Etekal
A ole} TAH Ate FE53F Aok E3L YY) ¢ - &
of AXBH= AES wAISE ] fIet 4SS ofg] Atoli] ZidElo]
(Sadker & Cooper, 1974; Good et al., 1987; King, 1994; Kim, Yeo,
& Woo, 1999b; Cuccio-Schirripa & Steiner, 2000; Chin & Brown,
2002) Ag7HA] A E o] ghouy, sHEo] ¢l A RS w4l
ARt A A AAE] A 2 Aol

wepA] 2 Atoflals 3ol 7HAIAL Sl AAA, 7
o= S5 A 9 ks W8t whste] AAshs
AL o] 5 HIF R wASy oA o] Zg- 1ol
HE A1} sigiek o5 S8l sHde] = A A=
APAREC 2 sl on, SHY AP AT B4 SRt A EAE
= 7S % 0|5 2009 717E etusabg o) ok wlof 485t
kel

SHYE0l Arshe ARIEES AR

Md

=

-

TR AT gL Theat 2.
A, S AAE BAS 93 AR BAS
A, 2000 Y 25 BEFRSIY s B A

Aol T BAES Hesie] By,

9

i ATE e A1) 25k 5, 637 S 5 FAHY
1 F Y 859} 631 37K Sk 879 & 1129
3l SFAYO] APHEES AT Table 1). ¢17-9]
o] Eli= wItA o 2= 55hd 135}7] 4thel gale} 8-, 63}
1317] 449l ofg] 71A] 714 S A7gstolct A7 Tl dA
oA 24 el 2009 A4 TetuLagat = oAl 2015
W Hetusabgo] M 23] Al T o SHY APEES
A&H o7 FApol x| 2gslara} s Tk AAsto] A4s
Eisig

o
ofm ok
)

Lo g ox
fLoox o

¢

5

—

ll
Y
[e2



Development and Application of Student’s Pre-question Framework for Analysisin Elementary Science Class

Table 1. Number of research subjects

A A HN) AN AMN)
5-A 16 12 28
5-B 16 13 29
5-C 16 12 28
6-A 14 15 29
6-B 13 16 29
6-C 14 15 29
3 89 83 172
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Table 2. The question types of Good(1987)
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Table 3. The question types of Kim(1999)

A 53 Agel 594 =4
g elo] g g WE
skl sk A 9 et pelol gl AF
S 7l G5l oloixA) ghe AEleld Ame aTshs A
A 22120 T Sae o|ofglont Bebiigh Aol she Ag
g hdeiel of A ololil Aol Hg-S shikt s A
Sy ok IAelA WASHE Aldolu 49l Aol chet )%

Chin & Brown (2002)2 ¥}8} Shszof| 4 Mo AAsh= Hite
sfastaiat Ai-s ol Hslsto] BASS TSIt Table 4). 14
o] Aok AT A 7|2 AT HoldEo R RS 5
om 72 AL AMIA, dapd Ao g Fo] AT o],
oz, WA, 28, Aserano 2 ANsc oleiet Chin &
Brown(2002)2] A& BXEL Lee ef al.(2015), Bae & Kim(2008),
Kim & Kim(2007), Lee(2003) 5] holA] sae] S Bash
=t Z-8H Uk

1T sea
r : '
2 Vi
- j
| — { .
1Al 278 AA (o1 AaIetE)

Figure 1. Questionnaire to identify pre-question
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Table 4. The question types of Chin & Brown(2002)

28 73 289 794 54
Nagn ARE ZE ded el s T dR
AE AR AR U9 el W Foldl e aTshe Y
o) gz 1R @ Aol djE g avele
A8
9% A8 S g 7Y AE
vz gp ool ofR QM AGold el
Aol o] diet A
Ag qp  TFE ks Uil ofg AgEw
T Q=Ao] det A

AL FolAA| g u, 3450
Aldselofof sH= Wl a2 ek

237 s A

offu] ItollA] o] APIEE Foll= 7IE AR 2HEY AR
18

300 EHEA e MRe §79) AEEo] AN A
Bo o g2 19K RS ARlelAe] ShAYe] 41X 4Jolt %
2 JNLOR ANSHe BROE 24 Folut 44 o AIsRe
AT 9, DAY gl YL FUIF T AN
SR 297t Esle] oleleh el AR fae HAE A4EA
F7hslgick Tel, olei uithz 7)Ee] AR §3o] A3 W)
A gFe AT GRE EAST 78] AR HASL 4 Folt
9 S0l AXISH= SRS ARS Bk B2 S¢do] that 719
W SRS ek AR ST AY Byl Aviet gl Ag
Sl AXIHo] glork, olejg BB FHL ARARIE A2}
QoBE ARUE HAZClL EFA7IA gtk

B, 710] BABOIA ARe| FeH(TSL ofFA, el uteh
U G SN 357 AL olefd Pe 2L o
u]o] Aok the 3ol ERAIE 97k AT 4 gk
JeEE ARIUE BASS AT B4 A, Feue] ofe} A
of olujo} Wiee TP} AT 5 UwS HAS0] AR
ot olmlgel A Fkste] AR R3S BRE 4 =S 59
ok Rk 7R AR fHe MR Wt glo] AR f3S A
sfsfo] AFORA ofe] WEY §7 F 2L Weto] AES sjo}
Sp7171 ofelfik. ofefat BAIHE Heksly] Slslel AbHEE £
Eo 22 An W] AT 49 WY AL, B9
AR, 5714 Asio] AR B Tl W XA Sl
ek ARG Szt AR stekstiat shick

oY AIUE BHEE 7120 BAES HioR A Y
2 AASAG Az AR f9S FSI0m, AR fao wE
o 291e B3l AT oleid gL ARt Wek )
Age] 2EIAL 592 F71510] AR B A7} 90% ol4fe]

238

e

Aw=7b v fi7hA] 4= o] Fojek Auiug %19
A5l HiR BrES ASERIT oo, /NEE AR
Z-gsto] 71E] 7 el AASHAE 2009 1%
s 5ohd 1517] 4chel gafiel gt 65hd 1317] 4thd
71A1] AR sl AP AES AR 24 e
=) 2pA] Bl A3, uhe] ZAE Aol AAIEQ g 2
A AR RS EAste] wa-elsy
BASERIC) A EAES 283 AR B4
& 7Rk 3 AR AASANE
Alste] A2 24 B AF=E Esigich

of
2
S~

]_

)

]

[0

oL, n_|>~1
i
A

ki FA
Ho ¢
:g‘

oX

Bv o HT

Lo
Nf_r]i
N
=

I

-0,
| —_
3 4

il

T [
5
-0,

1o o)
i
re i{i oo offf
2]
fLoto

1)
ol
=2
>

:

b
e

re o
ﬁ o2
1o rle

Nl

e
)
rE O

KN
=

1. 7|& HE 252 E8%t ol a7 2

58hd 851 sHAYol|A| 5-1-4. Baft GH Thlo] APHARS A}
3t Az} 4837)2) AP AEo] wletE|Rlal, 63hd 87 SHAYol|A 6-1-4.
o] 71| 7|4 ©re] AP ARS 2R At 431742) ApdAE o]
sfets]o] F 9147)9) APdEZo] SRE I #4E SHAYef A
B 7)Zo] eEoxl Good et al(1987), Kim, Yeo, & Woo
(1999b), Chin& Brown(2002)©] A& 8o = 13} B4 14e 73
A7} Table 59 22 Hx2 U oict

Table 5. Result of pre-question analysis using existing analysis

framework
AE 743 53hd 634 Rl
Ay As 193 (40%) 191 (44%) 384 (42%)
ARy AE 215 (44%) 180 (42%) 395 (43%)
AR AR 32 (%) 33 (%) 65 (7%)
el AE 34 (1%) 22 (5%) 56 (6%)
Good 37148 AR 501%  3(1%) 8 (1%)
(1987) Py A 0(0%) 0 (%) 0 (0%)
7|wge AR 0(0%) 0% 0 (0%)
9 A% TP AR 0 (0%) 0 (0%) 0 (0%)
7Y T WP EE 0 (0% 0(0%) 0 (0%)
u)Z3} 4 (1%) 2 (1% 6 (1%)
Hg 51%)  2(1% 7 (1%)
e 8 (2%) 3 (1%) 11 (1%)
ij,w ‘;ZO & R 230 (48%) 184 (43%) 414 (45%)
(1999) AN 149 (31%) 169 (39%) 318 (34%)
g 49 (10%) 44 (10%) 144 (16%)
514} 42 (8%) 29 (6%) 71 (8%)
712Aw AR FE 187 (38%) 151 (35%) 338 (37%)
AT Az AR 32 (%) 33 8%) 65 (7%)
ol AE 150 (31%) 147 (34%) 297 (33%)
Chin & G A 34 (%) 22 (5%) 56 (6%)
Brown Bl Tgmura 92 0 (0%) 0 (0%) 0 (0%)
(2002) o _dhEd e
e AL 71(15%) 73 (17%) 144 (16%)
AL AE 0(0%) 0 (0%) 0 (0%)
o] 325} 9 2%) 5(1%) 14 (1%)
. 483 431 914
(100%)  (100%)  (100%)




Development and Application of Student’s Pre-question Framework for Analysisin Elementary Science Class

Good et al (1987)2] A% §3 07 ko] AP AR S BAgt 4
oh FAPIIL AR A 2ol 3y 0] 271
Wttt o]2fst A3k= Choi & Yeo(2011)9] %5 5, 6514 SHA=
91 AN AR L AT AT B AN 23]
2 of2 B8, shSo] 43 A3} 9] Foll ARIskE Lol A
o o] v Takelo] eG4 ok SR 2 <] o

AHRES] A9, S o) Sjolt dEe aFehs 4
w0 vlEt ARy WS vBlael] BokE W) 1 xfolr A] oke

o312, GeolAHe A RS o ol ASE Aoz Ui
Ut} o] sHA APRIRe] Bk Ulo] giet thet ARuke g
shz 70 ohl, Sk 2] 9 B bl Te FAROlT AAIT
9 ks S0 IS 2 K kIS Bl A
= 9 Aart SoP7htar,
%ﬂé‘—t oNgA TE - 311%37)4 5 Ul ARAle] 71E #]4o)
Foloto] Bk Wi RO Sxe] AHRE 43T £
e A5 F 1k WA Salh R, S0] Bl SolEl by
AXE=E ol BEas ok A3 Aldefeto] EFoHA X
AE A ARE AR 27 o=t Alslokshs o
5

A

_'ELmLJ re

b4

o

(=l e
8H Autar)o.

ofele AEEE

go]
ol F2712, vfetol 2 FAPIE o gpelo
et al(1987)9] A& §5of E3FA|7]7]9]

W

Kim, Yeo, & Wo0(1999b)2] Z& G& o g shiio] APHARES
EA% Al 31 AR T ARERe] 7MY W 2 ARJEt
At o]y gt A= Kim, Yeo, & Woo(1999b)2] A-Lof| A 8}kl
25hd gAIE0] =Y F AXshks ARoE AT 2] AR
7Hg wol AAE A= thE ﬁﬂri Fo] XY= HA gt
e Sigro] ololzl F ANBHE 9 Folt 49 o) AR
o), ARSI 5501 ofRolA Sk Al B e
S A1) MR\ Mol A Sxt BeARlo] AEe R o]
e A0 AR 4 9ok S, Kim, Yeo, & Woo(1999b)2] 4
Aol A vl AE o] w2 AN AE 5338 A8 &%
A9 o] 27%= Vet Aaket APERo] 24%] 2aE F
o] APAEEE] AP AR vlgo] Y F AXehs Fia) & Ao
£ Holx| ¢t} ARAE RN YRt &g, 4 AR F¢-
H 241G Adolu AEE v o= “ghek~, 9ff, ojg A e}l -

F

o—lIL_

9
rl

ol AMBEA Sk tide thE IR A8 A9 Alidel
el 2= 57k weketl, ol s % 1A Bebabsol g
e A3 5?% Igoll A aidell sl ol 2= et vk
ARIERL & 4= Qlti(Yang, Oh, & Cho, 2007).

3hH, Kim, Yeo, & Woo(1999b)2] AE BAHE52 A}/\Elzi AR}t
AP ARoR Taslel 1ol 420t ) o
S $4e Aol QIgort, S Aem Ay AEe) A o
A% f52) wsl7} ol 2izke] AR ol thek A 9l Tefol

ofel9] ARe] Pehol gl w2 AR Fol WL Hrt A4

rulm
11
5
%
=

3] Shokgt 4 Gl HAES ANSHE Rlo] Baskich B3, B
A5 S Are] 49 tmelo] B gkl sk FAIe Bl
Rl Agoltieh s whelnt Pelo] gl Ao B AR ARRE
ojn] gl AR FHsAo] Gous AR falvt Hatsle] shtel
WRSE A9k B9 BT ARe] T8 W] theiiE BAshck

Chin & Brown(2002)] A% £30.2 o] APHALS B4
A3t 7|2 RAR| A g Ho| Aol ol ARo| B

B8 SR AR st o) Wio] Ak
o]= Good et al.(1987)3} Kim, Yeo, & Woo(1999b)2] A& 0-&of|A]
LRy AEa A A8 el AU N9A Qi Ak
] Chin & Brown(2002)9] 2% 935S Ea sHgo] ARS mr}
cloke Tl AR 4= giglon], AR f8S VxR
Aolgrom Wrstste] ANTORA sPYe] AR 423 o] o}

A {9 sprela ol 4UT BAieE TSR A

6}-1]‘31' Chin & Brown(2002)9] A& 538 |, 511y o
AXEhe Aol et BAER APE R = AXER] o= B3]
A A At ’é!—t#ol ZAfsRoich AP A ekl
Ot QIXJA ZFgolu EUARE HEof thgh AZO R slsgo] Yofut
7] Ao Arfshs APdE ol siEehA] S HimolH, AlgH=rd
5 IPollA a7t F=oj2|4] o5 o) $502 ojojR|=
Al el s Wk 2aA} sk Ao R o] JA| AR
A TS 4 gl Aotk EL APEOlA AAESE E
off © 4= gAY H ooE Y BT i 9 S A9 BEo)
= = Chin & Brown(2002)2] A& BAE0|A %3}
Z A7 A E Tk

2 APAES AR THgeld sHe) A e
& Zo]2 i Amo] gk A14] F4le] AR A1) AR o]}
AR TR B WEE Hiru Shgelo] ANshe AR

= Scardamalia & Bereiter(1992)7} &5 A}&=.of|
A A Xﬂ/\lﬁ}% Az 7|RPEE, SO AP A4S EHEsto]
BHE A ERe R e wf A o]0, Bae(2017)9]
AtollA BPYE] Ae Froixl AMdE ERIsk] fI8f AlXleh= g5
2 A, fele] A4 074% Heho 2 AXsH FAIE AR
o5 ANSIEA BEA AR S AR T B a0l A%
ol 32 AR WSeiNEE WAl BelAE ApEdel
o] HAgrE AAlskSAT

239



Kang & Noh

o4 B ATANE Bhs Aol 7|8k G A4 )50 Wi
spaye] 41741} o] o] slo] 8ol HelE Hrk Sl
Agon pHsgon, A424e A4y AT Y AROR Py
shoich. MG RS B 74 L g pRistel Bag Pus
QT3AL WA T ol Lt 2, T
A AR AEOR AR AE.

sk Y Are s
278k A4l AR
1]

3 Ae
R

>

L

q

o
ru
_Eﬂ
>
=
op
)
T
>
ox
>
&
op
T
o
Hi
flo

=

[e]
A1) A 0m0) SRR ARLe) WelS WY 4 Gl AFOR o

FAIeE Ho] gl Hw5S Kim, Yeo, & Woo(1999b)2] 2 73
o AR M A} T AES EUste] APIERE A4S
SERAIFACE W AR Pk AR oy A9k AR ARl v
& flont Fas sHEe] 7HAAL Gl ANIAR] 2714l 714 sled
A= AREOZ o]= Good et al(1987)9] AR 48 & 57143

] [e)

= A=
Aol sfgetae & AEs Fol Wassiiith 27148 A2

Table 6. Developed pre-question analysis framework

A%, 849, 57
Table 63} Zt}

z
¥ &
N
N

o %@ 1o

o

)
>,

ol
o

4

L
o Mo F

i)

L 4

25

AU o
> B

N

AN

il

:?I:
4
XU
=

X

i

O
2
AT
{0 Hm

-

ek
e
¥0

)

o>
m il
v
ot o
2

o

2L $3 8 494 54
- 83, 84, &
AR o ARl e ) ooy - EECIERY
g ARE a7 AU LR | G0 g
- ool 7t

ul, gojo] Folel7ta?
| gl AR A7ha

= 2o 4 har

A3 25 ke Zlo] Qe
2 go] o & by

-~
oftl

il

F

FAlo] 9 Y Mopxa?

Sefololol 2} s HakE 9 ¥l e2Ltar
PR GRS Tt o) sk wehtar
S A R D LY

Hajet o By sefxfa?

o] 74,
&

B9 ofHl B ofFojA|Ltar
of@A] so} 24 Wel, wol % 4 glhar
8ol9] A3l|iz ojgA Hlwstter
wre] solelyl of@7] sjof st

w2
Mo

AV mE glo® of@A WsblE ¢ 4 e
FH%0] JA7 % Wheg srom FHL o AopAhar
Eefolotol 27t A4 glehi A|wulo] ElX|L?

2ol o415} BAS Youl SEeh} Hibar

37) Zol W2vh glrkd A471 glkar

BHE T $E @kl wh o)k} gkt A7Ivher

o |

s
P

i 35
i oflt
Dy
M oo

e S, nRTRHE Bl Hihar
Ao] 2 Sul(BLolE Har

g} WS WA Algehe Aup) thevker
FAE 710 dee olgslel Bes Azt
shs 2 2 ) 7I9te] A4 wokKar

et
Ma o2t

a1 Aol 2419 AZolut
ShRE WS Tl
491 Y W slE Bgstel

ek AR

Folelad v §f We) i Bo| Quhar
golo] As}7lo] wel Bo| wHAEE Walha?

A7be B BAL A ol mAL B3 2e ofo] mupe?
o] Holxjwl L gholl Ql A ofmA Eitar

St 950N 7P WA sl ARl oA HEoHLer

l'O‘I
o
juf
o
A0 o

ok FAeE Bl

£Q,

1
4

A

e CECE CL CEE Y
ol B2 A 93 Yol ol delel % e of aeizkar
42 9 dolar Wi Az AgsiE W WA optar

N,
Mo o>

WX

Ho />

Aol =9

A re,

A
n
o7hgle] Sl AE (H AR 5

=0l W] mol F27k8?

- 3] B ok £L 7 ohirtar
- AET W) A WIS B 2 shof shha (A9 BAZ AAEle] Ut




Development and Application of Student’s

Pre-question Framework for Analysisin Elementary Science Class

Table 7. Pre-questions of dissolution and solution unit.
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Table 8. 6-1-4. Pre-questions of various gases class

B A/ ARAR BE
ARFAe] AL Folue 7S FAUTER? (2/12)

3, 4,5% 2R, 1,1%
218,4,5% |
0%, 2,3%
I, 1,1%.
2K, 22,27%
A, a7,58%

FAo] 9 W7 HobAhar (Y 98
WFS Ho FAS o) v We| Fopkar (47 AL

FAlo] 245 HolAly] Bt A FHOR WA UAIQIZkR? (P A
YA Folg7kR? (P A

71 ol FEAAIA # wAL I A% rke? (3 )

7 Al ofEAl 31 AE7r8r (3/12)

S, ,1%

2g,4,5% _ =%,810

A, 34, 44%

B & FehhE T2 SAUS TS, 7AYo BA B A A
A Asol e Ul Ssake A4
ABE SR SRsSRs A (HH 4

Q N

Eefojool il HOI0F PrELA? (PR AR

ZA7E oA B1hE ALY (Y AR

wlof, Eefolofolr} A% QIckd A|sfuo] EALa? (2 W
TA| Sefolojol st o) ARt opl T AR Whba? (3 UE

Z1Ael S 7ish Z1A|19] Ful= of g 27487 (4/12)

*71Aef Ziet eI} 719 ) Aelo] FAE A 4 Qloh

2R, 1, 2% 84,1,2%

g,

Y, 4,7%

9, 2,% A 2,6, 10%

Ay, 34,60%

* %

elo] w4 Bof7t ARk 4]
A1 o] g A91e ssks A

71l e hshd of Fujvh Wshe? (HW AR
714 Rule off el (4% 4D

o] FARIZER? (BE )

FAZIE 71A19] P olgso] W A7k (8 D)
Wi FFE 7HelE Hspt olue? (BH A8

A W AR Tl AAE wg 4 ok
AN A A) [e) ek . -
AL ofF Aol Ae7tar (5-612) AP Eate] Abao] HAL Q.
v _mean * el @y golst ANEE A
* AHS B0 skt A (4 %)
A C ML BoIelrka? (3 A
o e C A, oA} BRIR, TS 240t Roleter (48 A
st s LAY A Belelskar (4 AR

M, 16, 22%

A7} AR QLS BoloZkar (MY A

At ofg miEvtar (3 AR
AL o) BS54 Shbar (4§ A

ojiks} Ehat of AHo] 987t (7-8/12)

SRS T oliket g w5 gk
S Fojo] olaks} whao] JIS oik

A, 21,38%

0%, 11, 18%

n RN A, 8,13%

o] 8141 gol7 AAEE 24|

r
odt ({0 | o

il
il

= SHOE S5k A (Hsst AF) - 714 A AR Y 5
|5s

49] JAL RQIZLRY (PR AR
S 2 B QAL Hiet Bolter (PR A8
oJAle} Ehats oA WEolLba? (3 AR

2 QAlo] WhiT o)4ks} Bl WAIShER? ()2 AR
Hglo] oS Thas Yo WshtaelE A
Bof o415} B YOou SRS, Alolthr} Hukar (31§ 29

5] gl old 71A} ol glertar (9/12)

CAT Sl ol8EE JIAle] SRt A4S U 4 gk

4, 3,4%

-2, 15,19%

o173 —

+9e] AEt TelEl Ygol ANEE A4

7139 FRAE Foo] ikar (PR YR
Y2, S, At BoClar (38 AL
WFS o) B} APEER? (89 D)
Aot ek A7t gte? (1 4R
AFS vhAY Bk wshta? (213 )
el Wart Bolrt Gkar (21§

244



Development and Application of Student’s Pre-question Framework for Analysisin Elementary Science Class

ol tjsf) sPEeIA hishA ma~sisge 3Rt g A9

off tiet sPYe] ofel=E ol= Wltel 2 .
S, 32pAe A e Sk EAIL Z1AI7E 0197%1 a3k A=Al
3 Wex o] APHARE = 3k AR(7|A7) DA TS
Ao thp ZgkElo] glome B ;4 | 4] Spe] AR

2 Be3)el sy BAIZ AN Bk B L B B9 o2
shashein she Bto] mesh mdals ol 7K AR
o741,

42FA] Z1AOf FEE Zhshd Z1Ae] Ful= ofgA k8=
2, 33hA9} UK R Al AR AR ARo] b wo] A=
OU, ThE ANSHTEE A o] 713 wo] AXIEITE 4xA=
FAPIE BH8310] 7)Ao S 71 o] Fujo] wels st
71419 ket Rulo] PAS bt ks IO SHISL 7|4
of e Fo] Al gt A (1Al = 7ishd off o)
7F ®shtar, 714 Foj= off M) FE54 22 AAlsHen
oM dofuks Tt ol digh A A& thas AASHA
FA] A S0l FHHeR Fe 7IshH FA|Y] mlAEo]
Sol7PaA Kuj7} Zopxith= AMdS AL glon, of=igt dito]
Uofut= 2ol sl ets] U] SreluA AT die wol AlAl
sk Z02 olsfd &= Qlrt AAl= S0l AXRE A Hw T
ZIAle e 7R W Fu7 Sol=s oot wElE el 29
38 Ay AR tREdS I 4 Qlrk 1YER 2 A=
FAP] *.464—4 AP AASh= Aol Mﬂh ol2fgt Fito] Yo
% Aloll diste] sHgEo] skl =
7o 3P0l sl sk Wl SAlol sid A4
Ask 4= 9l= I o7 o] AXITh
2 A(«)lzc]o] —‘%—W}—_Q_‘?’ x}/\] crl/\] AR . Ay .
o] APdEe] g AAjsior). s
Qo] ulgo] HolAw, Hu A} 1y
5o 2 5624 = 71 HA RIS ESl
o= B o® 2 Thlo] Y gofQl Ak
PEE 2= 0 s HajEe 71A 2 FA, A9
=Wt 7=, It} i) Fofl iR R AEe] B
7AW A9 ARE A 9 Ak wEoiAls 2ol gt
e o AAEGIE EB3 AR ol 71A A R o
°4E1 TS BE e A, IS aaeet o iist iU =2t
-2 FH oftjollA SgE Ao tigt FEE AASHHA oSl
tiet o] sl Eekth hARE aabAof= B oiql Aol
et AR AN AAIE ] AAARE 71A] A 2] 9} oAk} T
7Rz, B} pavapol] it Qi tha RSk e 2
P 15 A= v WARs ala-Shsg oA SHEolA At 7
ol thsff FAIAQl ARE AlEsto] k5 Aol s olsiE
B %E% TS Hdshks Aol Zasit
skt o 70| YLe7tRrE 5632t uS-
AR ‘%HL FgoR A 10| sl gololat alg Al
0 3k TRl oiish g 71A) WY AR mot 4L oo}
i 3o FAElo] Uk 78244 @A) ol ApAje} vhl R
AR - 3A] - g 2 Ro| 713} wo] AA|EHA x| A1E ZFo] ABA
Axo] 60% oVFE AT PSS AS Mok Tk 24,

F

1o e
of
b ox
£
[T
rlr HJKL

e
S
>
2 o

~|
24
> fd
o 1o
(N 2ot
Mol
)
> OE Ho ==

.?_g
H

iR}
Mo
tu 1o
o
e

¢
et
o
L.
. —
o H
o T
e
1-

>
Iy

m{m
”?” m
c

-

=
r°1'

I—O

52
pas

H

_ 10 N =

1o

o2

k Aj8)ol] ol ARk o] 4k} gl thet A W wiSe]
T UEE AN S Sl g
of uhgo] okl 2 21T 4+ G, ol 4919 Ak
gl 718 WA 2 JH*Oﬂ ol SRR shEel 714
B gL A9 T, ol MY RIS B3 ok
PPN el that ol ol st TS Bed
2 oZ5He 2971 old Aol i3] Hold How &
BJE B APAoA olAla) ks A A
urke sl et 3esh kel ek 4 714 %
ARk olAket ShAS WA, olo] that 532
2] SPgSo] AARle] 9L HapsHe 2
o m8 Z 4 9L Y FAO WA
HL S ARAlelA AR peist
SHARSRE WS 4 gl AU e A
L IEE B AL olefal SES BEFto] SIS
2 Se) FH0R WS 490 AYshe AE site] w4
Sise] oAl ol TRslck
974A] 93] Ao ofE 7147} ol YL 71E AA
Sl e AR AREo] THE ARl uls - 1A ANk
ORI 2] ABOA] ofd 7147} o] g5lin Qo] et 2ALE

N

v rle rle
o &
° =2

*{E[ ox (‘>~

-

2

ot

e
o=

o

)

o
B
Mo oot
m]I _—Q‘ m]O

ﬁg

o & ¢

-0,
EeA )
i

F

oN

N

ool et ﬂ.llﬂl
—r‘

7

rr

T
2

0.

2ol b ooz Dy > Mo
r
0{4

)

-
AT

22
4
£ 8

l‘

ox i
32,
ful

N
N
oE
O

¢¢
b

3 5 B0 SAAES Bl 719 BRe AL A 5
S5ahe AN SIS ol 7141l et AR BRI EF
o= Tolo] QILEa?, UL - - W B BAARNE T
AAIBIIEE. EFE, OFAE THE Aol Hlsh g WE vlgo] &
AOR Uelgted], 2] AgelA BEE 7140 dhsto] Lot

ARt B2 SRS A1 A|Aolut & vigo R o2 7149
TAAQ] A g 9 Z Ro] tieh A(PES A Had
7F #shR?, dRlolle Aart 5oi7h UaS AN Aoz o
S 4= ek 2P EE o7t A8 S oY o g H
Mo B, A BE U 9= AAHL sidshe L
2 A3P3ihd shayol Talyl SnjS SHkslo] M) 227 ol
e ¢ e AoR AAA:
ole} o] 63hd 18}7] 44% ofg] 7pA] 71| @ SA], Ao
& B 2 A8t
© AS= YRtk 651“3_ i‘% 5<W % o] S %OV} AR
© ARt RS SHOR BhEdhe AA Afolle 53t Sk
PRI} AR AT %‘”% Hlk spARt 60“4«1 8% Sehd¥k=
OhE MEE AR} AL
A3 A digt dE Saste X}*li *ﬂ X}/\l L *é“g Ao l
7P wol AAISHAL Qik dd AAISS dofubs A Aol Higt
ol A e AR S o] Folxl A Autol oyt
Aele] that AEe aT7sHe A
A ANE IS B e 71 1 A Sl Blshe 2
SHe S BT ShE, S-6XpAI2} T-8XbAIS AbAe} o] 4ka) e
W AEoR Shsep 4 71 W 9AE Bech S
2 SerpAOAE S A1 e whisto] A4 AR(ER A,
A AR, 3y AR 4 AASHIEE TSR S A
Qg5 AES v ARSI o= ?%“é‘sol RE NS J’Jr;‘é
3]

< 7AW A 71A 2 BRI s A = A

i1xe)
— T =

245



of thet ARETh ol BEfe] olikst BAS WA I
2R He o2 RS AN R0R o] Psstck nxEe
2 9RpAE S e} BE Sl 8] ANIEE AAE T3
ofe] 7)Aol thet R Wt Ahale] 4] 8 AU Agstel AN
She Ag Ao] ATHoR e &S Atk

FetagofA sho] AAJshe A2 ala=akg BoA ¢
THR FEOR WAk AEs ol S dA o 9 ksl
et TAR 5o AEES E& o o, wat S Ssh5ollA Hlof
Lo S0 584 shaoR W Adske 9t E 4 ik
ojofl met B2 AxtAREol B9 Aol tigt A
O giif2e] At = Fold = Foll AAlsk=
Shal Qlo] Shsg o|d sH¥Eol Helels W8 Bdsk
AP R HisiMe utefslA] HokaL Qe Aol olof & -

oA 25Tk 4

Sfste] 71zol el AT BASS BT o] ATE vigoz
AR BAES stk ke BASS 285101 200 744
Helmeaby 25 5, 630 Bk Sl shEe] AAsks AR
AR PAsion of2 HigoR AT B B4R T
shy APHAEO] SHgele] dhia matsleick

B A7E Fo theat e AR WY 4 ot

A, B AT U HASE o o] Y4B ge] 49
A Bpo] ANSHE AMIARE BN 4 YES T PSR,
SpSo] SR B3} St i) FA| W Uhgat watste] Al
AR 99T BAS NS 4 otk e ARtk
710 AR HAEe] Aol fado] uhet AA et AN
wl, ke BASS ARIREY et shle] ol v 8 upg
o AR 4z ueh MEBAAY B, By AR 57N
AP 5 7 oo AN FREE TEIRoRH, 7} Bk Y
u ApAJollA] AR e Ul ARA] B sele 4 Yl
= siick ol Fal, Wet AP S Thelut AAlolA] S

=] =
o] AABHE APIAR] 4 W §ala Exo] oieh ], HAe]
7Rs stk
A, B ATl A BAES TEte] 2009 A Totms:
g 25 551 1917] 459 Gk §9) welst 63hd 1317] 4vte)
ofe] 71 712 whele] ARIEES Bale 2t 27) S mE X4
AE(R AR, A9 A8 3y 9o 3 ARl 28, A8
Ag, S B 37148 AREEE A% Bé Ao v
O HIEE AN o2 B3] ZEHA 5, 63)
AAEe) e AAR ARYS serd 4 ik
o ®

SR, 17 el 2 Ao L

O

45 BAt Ak
AR 430 BEE BE 2 A0 Uehlth durKoR o
AR Ak} 7o) R ApAlelA A ARt My Qo]
7 ol QA 2t A9 B FA] L hg: §ol, A, B
U453 5ol et spyEe] ANTSHE AR §39) Bavt e

A8 A Bol

o)
pay
o
ot
2
i)

2
iu)
e
2
r
lo
i)
o>
oo
2
T

)
i)
Mo o
o

= o
AABhE 2Al goloh T AE, A ol A

246

b4

Hzg]o] AAE oz LeRth o]o] Ado] ZAlo] Bl 2JA]Q]
739

ol =7 U AE SESH AAje o] w2 Aok
SR AN Lo} A8 G Au 4 ik AF AuE 34
o BRIk A9, SISl o)A Sl RS Bl Wk
A Sy AR 2§, By AR ulgo] A Uehde 514
B S AR Aol AAY AR AR, A9, 3y P8
Hgo] & Z0F Urhdrh v, Ale] e 90S shshs
AP A ATl that olfit 2AE AT Y R

Ae] 85 £A)) ulgo] 47 ek 3 AnE Wz
1918 Sotofahiz ApAoA L Hop~ b, ~ 27l of e 7}
M%) A AXSRA oS dEo] B g Uekgh

o U
o
n:3
il

au

¢
il

A5l R U B FAL
A4 8 7%, 0|0 iofsh Al
SR LAV RE AR
% gl AR sperat 4 3
A AR, By WL, o AE ol 31 A9 FAjeh ol
QA Bk B WA UXSH B HolRA S B @
K2 SIRk 3% BAIZ 8ol RsEe Hark A A, 1y A
o AEE AN B A 2L 9% A g L BEO=
8o THsslgon] A48 AR Y WES o gL vigoR
F o w2 wslel Ash 85| Aol
spge] Faiel AR Bs AR 3
G AREE ZAYSGONE o] Wil W] Bgle] o)
He Ash A SPle] Aduislo] AnAY Ao ek
s :

TS
o
oz
lo
l-\o(
=
i)
o
L
Y
ot
4

1o
ox,
o
o
4o
o
H
1%
=
rlr
el
o

S
S
>
we,
El
Ho
K
o
)
M
N
a
=2
)
[

spge] APHARS WARIA SPe) THASE $3S A3
mat ohfef, mge] 0] SHS] TEL Wgslo] WAL
A

8% 4= Qs THAE ATEE 485 5ol o] d7o) B4

TN

LN T

o SpYO] AP EIH O A ST BASS Al
o] BAEL Hg3to] 2009 Y WEIPYO] 2ETL 8wl
Tels] SPRO] APHARS HASHS lolck el BASE A4,
S, 371418 W) 7] e AR, 2o Wil
ThA @ Jje] sl delom AlREC) AuE EASE o] geld]
2009 744 TEIY 25N} s, 680 Sh THol A AT BH
RIS O47HS BA1E ATk shd 9 B vl e Rast
£ A% §ao] T Ao® Uepton, g Ao Hgew



Development and Application of Student’s Pre-question Framework for Analysisin Elementary Science Class

HJol7} Qlelek. olelet ATE vl AHAT BASS B
ol Tiet she] 878 slelst o2 uige sy F4e] 1
S0 WS AABlOR, 25 ATeINE BASo] Gojulst
£ ¥ Zlow sojsct

FAO : AEE, BAE, YL EA, TS, At
-G
References

Bae, J., & Kim, J. (2008). Effects on generating and applicating of high-level
questions in the elementary science instruction and learning. Biology
Education, 36(4), 555-565.

Bae, S. (2017). The effect of assessing student-generated questions upon
questioning performance(Doctoral thesis). Seoul National University,
Seoul.

Chin, C. & Brown, D. E. (2000). Posing problems for open investigations:
what questions do pupils ask? Research in Science & Technological
Education, 20(1), 269-287.

Chin, C. & Brown. D. E. (2002). Student-generated question: a meaningful
aspect of learning in science. International Journal of Science
Education, 24(5), 521-549.

Cho, Y. (1988). Constructionism teaching-learning. Seoul: Science Education
Publication Co.

Choi, E. (2006). Effects on elementary school students’science learning
characteristics with asking question in science classes(Master’s thesis).
Busan National University of Education, Busan.

Choi, S. & Yeo, S. (2011). Analysis of elementary students’ question types
in their science class. The Journal of Education, 24(1), 137-146.

Cuccio-Schirripa, S. & Steiner, H. E. (2000). Enhancement and analysis of
science question level for middle school students. Journal of Research
in Science Teaching, 37(2), 210-224.

Dalgarno, B. (1998). Choosing learner activities for specific learning
outcomes: A tool for constructivist computer assisted design. In C.
McBeath & R. Atkinson (Eds.), Planning for Progress, Partnership and
profile: Proceedings EdTech’ 98. Perth: Australian Society for
Educatioal Technology.

Donaldson, M. (1978). Children’s minds. London: Fontana. Collins.

Elstgeest, J. (1985). The right question at the right time. In W. Harlen (ed.)
Primary Science: Taking the Plunge, London: Heinemann, 36-46.

Finley, F. N. (1985). Variations in prior knowledge. Science Education. 69,
pp. 697-706

Fosnot, C. T., (1996). Constructivism. theory, perspective, and practice,
Teachers College Press, Avenue, New York.

Good, T. L., Slavings, R.L., Harel, K.H., & Emerson, H. (1987). Student
passivity: a study of question asking in K-12 classrooms. Sociology
of Education. 60, 181-199.

Kang, 1. (2003). Constructionism of our time. Seoul: Moonum Publication
Co.

Kang, 1., & Choo, H. (2009). Re-conceptualization of the learner-centered
education: the status quo of the in-service teachers. Journal of
Learner-Centered Curriculum and Instruction, 9(2), 1-34.

, M., & Kim, H. (2007). The effects of authentic open inquiry on
cognitive reasoning through an analysis of types of student-generated
questions. Journal of the Korean Association for Science Education,
27(9), 930-943.

Kim, S., Yeo, S., & Woo, K. (1999a). The effect of the teaching enhancing
students questioning - a study (I) on students’ questioning activity in
science class. Journal of the Korean Association for Science Education,
19(3), 377-388.

Kim, S., Yeo, S., & Woo, K. (1999b). Analysis of the patterns of students’
questions - a study on students questioning activity in science classes
(I). Journal of the Korean Association for Science Education, 19(4),
560-569.

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

Korean Ministry of Education. (2015). 2009 revised elementary school
science curriculum explanation 6-2. Korean Ministry of Education.

Korean Ministry of Education. (2018). 2015 revised elementary school
science curriculum explanation 3-1. Korean Ministry of Education.

Lea, S. T., Stephenson, D., & Troy, J. (2003). Higher education students’
attitudes to student centered learning: beyond’ educational bulimia.
Studies in Higher Education. 28(3), 321-334.

Lee, M. (2003). Factors affecting students’ questioning and the types of
questions in middle school science classes(Master’s thesis). Seoul
National University, Seoul.

Lee, Y., Lee, T., Lim, S., & Kim, Y. (2015). Analysis of elementary and
middle school students’ perceptions of frequency and type relating to
question in science class context. The Journal of Science Education.
29(1). 59-79.

Maskill & Pedrosa de Jesus. (1997). Pupils’ questions. alternative
frameworks and the design of science teaching. International Journal
of Science Education. 19(7). 781-199.

Paris, C., & Combs, B. (2006). Lived meanings: what teachers mean when
they say they are learner-centered. Teacher and Teaching: Theory and
Practice 12(5), 71-92.

Sadker & Cooper. (1974). Increasing student high-order questions.
Elementary English, 51, 502-507.

Scardamalia, M. & Bereiter, C. (1992). Text-based and knowledge-based
questioning by children. Cognition and Instruction, 9(3), 177-199.

Scott P., Asoko H., Driver R. & Emberton J. (1994) Working from children’s
ideas: an analysis of constructivist teaching in the context of a
chemistry topic. In: P. Fensham R. Gunstone, & R. White (Eds.) The
content of science. (pp. 201-220). London: Falmer.

White. R. T. & Gunstone (1992). Probing understanding, London: Falmer.

Yang, I. 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. (1999). A critical understanding of the teacher’s questioning :
its characteristics. The Choong-Won Review of Humanities, 20(1),
61-79.

Kim

247





