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An Analysis of Classroom Discourse as an Epistemic Practice:
Based on Elementary Science Classrooms

Oh, Phil Seok - Ahn, Yumin'
(Gyeongin National University of Education) - (Seoul National University)f

ABSTRACT

The purpose of this study was to investigate the epistemic process in elementary science classrooms by
analyzing classroom discourse as a epistemic practice. Data came from four elementary teachers in the form of
video-recordings. A total of 12 elementary science lessons were examined to reveal the discursive modes and
sequences in which the teacher and students participated when they constructed and developed scientific knowledge
during the lessons. Three representative discursive patterns were found in the elementary science lessons
explored: (i) ‘Retrieving-Retrieving-+--’ by which well-established scientific knowledge was retrieved repeatedly,
(ii) ‘Exploring-Building on the Shared’ which allowed introducing new scientific knowledge based on the
scientific phenomena explored by the teacher and students together through practical work, and (iii) ‘Retrieving-
Elaborating/Reformulating/Narrating’ or ‘Building on the Shared-Elaborating/Reformulating/Narrating” which expanded
and strengthened scientific knowledge already learned. These discursive patterns were suggested as discursive-
epistemic mechanisms employed frequently in the epistemic process in elementary science lessons and as a basis
for defining epistemic cultures of science classrooms.

Key words : classroom discourse, elementary science classroom, discursive-epistemic mechanism, epistemic
culture
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Discourse Mode and Description

Retrieving is the discursive mode in which participants (i.e., teacher and students) verbalize well-established or pre-determined knowledge
(e.g., textbook content, previously learned knowledge) with little change in the content and form. The retrieving mode is often found in talk
where the participants are looking for one or more fixed answers to questions. (‘A1A)>& FHARE (AL} )0l 2 g ]of A,
oln] A= o] e Al FHA W&, on 5 A2)S 2 W& FAo A9 WS FA ¥ Wike B3} Folth
o] &3} e HoArtse] ofd Ao Uit it e 1 oY 1P B e gl 25 wAEn)

Reformulating is characterized by the transformation of knowledge into what is more accessible and understandable to participants. The
reformulating mode of discourse may be accompanied with non-linguistic resources such as models. (‘A48 FojzlEo] o GA H=&
3L, v & oallE & e FUlR A4S Wdele Ao SA4olth o] ¥ e Zulih 22 udlold AdE el gt
Narrating is the discursive mode in which a participant tells a real or made-up story which includes such components as agents, sequences
of events or actions, and their consequences. (‘©]°F71817]'E Foix7l A, dHe] Abdely %, a2ln o Aol 2e 74
248 EgelE A4 olo] EE WA olop] etk v Pl

Exploring is the discursive mode in which participants’ ideas are probed and accepted with little, if any, challenge or critique. The exploring
mode also occurs in a natural or experimental environment where the teacher and students investigate new phenomena and describe some
aspects of them. (‘A& EA ol HH glo] HoAxtEe] Azhs FAeta TolEels g3 oIt E, o] J3 2 wAre
Eo] Aoy AY APl AR S AL, 2 @4 ofE S g ooy d w EAE = k)

Elaborating is the discursive mode in which participants’ current knowledge and understanding are further developed by virtue of new
information. In the classroom, elaborating discourse can be triggered by questions from students puzzled as well as concrete examples or
problems presented by the teacher. (g 8P & FolxlEo] dAl 7IA 2 Sl 2|47 ofali7F AZE FEZ Q18] TS WHehs T} ol
ot wAddA Fmale At o AAE FAAR vt EAlEw ohe}, g Aol Sl e AR o8 FEE £ 9l

Building on someone’s experience is the discursive mode in which a participant constructs new meaning from his/her own or someone else’s
experience. (711] @] 5H flo] A4 T4 e WA A7) Ao} e Agel ABoRNE AZE vl PHIE
w3} Fdelth)

Building on the shared is contrasted with the mode of building on someone’s experience in that new knowledge is introduced on the basis
of talk or experiences shared between participants. The newly built knowledge often involves scientific ideas which are more general and
abstract than the content of the shared talk or experience, and therefore the former provides an explanation of the latter. (‘Z-f-¥ 22| vl&
9] A4 TP AZE AHo] FelAE Aol] FHE et EE 4L oz sdHTE BeN JHolel A v 9
of A4 743 2 o2 A2 FHE A4e BE Z5E tjsht Age] feurt o Qubdoln 2419l et ofo]
Holg Egel, 230z Tk AAd U 4YE ATt

Debating is the discursive mode in which participants with different ideas challenge and respond to each other usually through a series of
questions and answers. (‘=42 A& thE ofo|t]ol & 71X FoiAtEe] BE A g Fulon A2 =xstn $uiste
=33 Foltt)

Negotiating is contrasted with debating in that participants who were engaged in challenge-response dialogues finally negotiate new meaning
to resolve a conflict or solve a problem. Negotiating can occur with more ease when participants reach consensus on a current matter without
explicit challenge-response exchanges. Negotiating may be accomplished differently when it occurs among students and when the teacher is
engaged in discourse. In the latter, the negotiating mode often proceeds with the teacher’s leading and guidance, which results in adjusting
the talk to move closer to more sophisticated knowledge and understanding. (‘F’& =4 SUE FuRIUE FojxiEoe] A A2
& grE golste] 25 fadAy ZAE AZdTE oA = I pEEn PP FoAAEe] HA R w3 3
S n&oHA] e A IR ZAlo] Bek Fojol] mEe uf tf g dojd & vk @S S AlololM 2T wek wAP}
thetel] AYG wo] A2 The PFOL ek 4 ot FA9 A%, Dol wake] Qwsh g wet AP oA Aakae
2 6% AdE 43 oldle] 2Aske tasl o 2olith)

Scaffolding is characterized by evidence that a participant develops the ability to perform a task with independent competence thanks to
guidance and support provided through discursive interactions with more knowledgeable and capable others. (‘227 ZH°& o zl7} A2 2}
Selo] o ol ge ARl wad 4edes 5o g B4 weows Edon S £ 4 Sk vEg

ZHA H3ivke S eaf S4A]oin)

Metadiscourse is the discursive mode which informs participants of what and how they are going to do in class (i.e., procedural
metadiscourse). Metadiscourse also refers to the discursive mode which is intended to maintain a conducive classroom environment (i.e.,
managerial metadiscourse) and which provides evaluative and advisory comments for students (i.e., evaluative metadiscourse). Mostly,
metadiscourse is constituted in the teacher’s monologue, but at times it is completed in the exchange of student question and teacher answer.
(HErEsh = FAREAA 250l 4 Fol Fo= o DA A BeA &¥ Fe "t Folv @A wgds. Hedsbe
wg wale] W3 Z9718 fAI8] 8 sdEe HE Fe VIR s (94 deEsh, s Hrh 2As
AFehs B3t S A= dekdsrA vebgsh. e A-¢ vetgsh e wAte] S9o g PR FF St
AL wAre] dges oA 3

Source: Campbell, Oh, & Neilson, 2012; Oh & Campbell, in press”
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WS A ARtk shAlEE @l Fde] BAE TR WSS W) A7k AU A el 28]# 7HEge] HelAl = #4
7F 3, FEeRe 74 gE Fdel rlE F49] Addte Hl @AV Slo] BRelAe @3 Fel dEHe 2R ARSIt




iao}i
i 2 (o
El

~

>,

& g H
(¢ ﬁ‘ﬂl
_(|)1_|‘

Q =
R

B LR
© o
ol o H1 4

Sol fr
N
e
=
VR STN y (G }
by
_>i,
N
ne
2

g,
Y
=)
P

N o

fr ¢

o

o T

%

L

fo & e

o
O
o
o
ol o3
ol
(o]
e
i,
-
BN
N
ks
)
i
%

=
=

)
Pl
>
mjo
e
Jfr
ol
=)
=
0=
_?E
rir
on
_l-'o_ll
02

e e El
N
1
B 0

N
)
D
£
lo,

R 4 2
e =
ﬂllo i

>~
-

b
et
o PN
o
i)
1%
=
—
2
>
HoE

fifo oft
ol
B
oo
il
o
i)
N
ol
ol Rl orlr Lot

B
1>

o
o

.o

fi

:Oll_“

oyl

PN

o

A

rr
B o off 1L
[ o we My
offt &
:(I)&

A2t o2 Asle] ks

SGASANA He Aa et & AR Uge
wEgro 24 PSR RE 11 A E RIS
sttt atARE FUg HEIL vkEE o= Qg o]
o] ©@a} e on & Y wH g A4
< A3 Retrieving®! A-$7F B3kon, ©3}o
A4 3 HE3h ‘Retrieving-Retrieving’ 2} 22 ©]F
Al AN F2E 7= A5 BUTh 53] 1
AZF A 93T 2e HEE| Y A8 E o] &
ato] Z8 g A4S AlFete 457t B,
ol = HEm|to] ARE 3l A5 AT ZE
7v wAbe} shAztel sl weks Ba oAl & W
A, o]Ao] T mAke] Zuloi} WAL
2k} bkt tistE Fall W - A 2]=] = ‘Retrieving-
Retrieving-Retrieving’®] 912 27} 5331tk o

2 olst 22 USAY A 729 =, A
+ T98< Sl ATE FEI}F wakst YES]
BaAgs SOl F W AEEa sl

TN BR U BIee Y F, O™ O 32IoF o

&I1Q7 ... BIQL YOIA? 22| 50 43
|2F 0P| TROOIQ. 22 FO| 4529F OF
OO ... HQIOI| RTOIPF 2121 &0, waiof

o Or2X| ofore ., &, =2 Qre 2210
Jle ghUch, ... 221 39| £Z7|2
10| gl&LIc, 8O3 e
E0L o2 OfR| Mg ReF 2

Q

40 on 30 njr

& o rr

DA Q2] SOl 4£50] OFQ OFQ Of8EQ DIXICHD
SHO1Q, K| HiR OPF 4520 OFS @f LfEr b
G4 BIOF QA7

N
S wrefor o2 x| ofn,
DA e 23010 OFQ AXSHE | ... £F210F O

Ot

P2 ZOIOF € Q.

A 23219 Q. Q0= ZOA

GNIS . 2321 EC

DA R S0l HEE0| BB gIgjof?

SIS W=,

PN S =i din }

SHA3: ©0OJ3,

(SOJah SIMQ TistOE A% OIOfRICEH)

DN, HRIS GRIQ. (3719 g 2Xohe B
HIOl QQbS PPTZ E01%0{) @21 OfF g of
S Of L4gfRQ. 23 ORgfe=2 QgD X
2AGAQ. - X, QO BMQ. AME

25 Y8} S50l THe 2|40
= '3 T2 As 2 A
ol ATEertel wek 2 7kA] HE
ot 53] dEmte] 287F Ao w et A
2g ALd Aol @ste] 92 F2E Retrieving:
Retrieving’ 2|9l %= ‘Narrating-Retrieving’, ‘Reformulating-
Retrieving’ 2.2 TieksHAl Ueldtt. =, Axe
e Yol Ate7h #etAQl JEE Y EHE ¢
Aoz Al Fete A5l sidataL, Fab= et A
22 S0l 2] A% FEE AT sk
Agehe 747l aldant. &, HEw o] 2Atg 7}
AT HEE wAkst SHYFo] vHESEe] o]opy]
& 7390l = ‘Retrieving-Retrieving-Retrieving’, ‘Narrating-

32



@7 UM

ogk

Retrieving-Retrieving’, ‘Reformulating-Retrieving-Retrieving’
I 22 A A F27F YEr = 5k
U2 ‘Reformulating-Retrieving® 3} 914 329
gk o 24, o] Al7} Belgt A& 28 = (science
song)2tal E8l= HEHR|H A&E F #45HH
Ql AEIF WA AFEGE Aolth o] A% gt
e Be A2 e O BAA PHE 5
e A S| HIo] A FHE W A
O 7A, B AFM e 1 B3} F2 Reformulating
o= Y.

DeE L2 (SPYSOl Rr BRct) ShHlol BRI

2|Q0| 92F BAH XA B2 4ED)|
Sb D, B AB01L sfs2 g2t R2

N
gD, 9% o gNT T ;KIEB BI9t &
Of, 2t41 240l SD X(st4 o] Bicka 3
o 32 39 4321 28 Saich A
Slof XQIXIY 0|40 D, 9 QY
Al A0 BIDF Sl2icH HQ Sof AQX
O Lo URICH 9Dl MY 2% o

WAF ... B5Z ... OfF BT SOINO| Lol BT, 2
o @A0| Of2] JIX|2F QO] B BA0| o
B{2F Qlgi &L

DUl MR EESISUC o4 Bl &, g,
QPH,

(CF2 SN0l %2 £2) 4371E 908 &7

o
o
ol

B SR
Lok &
ojo

S|
Lok &
o/
n

20| €25

[52%4 A3]

2) AR TSt XIALS BT - Yot Het Y
A o1 2z

2% A% 2oL BLF B g 240

ofd W wEE Wi ohje, az% $AE A=

& AR AZHAL A Adel et A

49l dgo] ANl A% B8 Aol B &

212

A . A = . I o
LR 228 SNo= : oTA oRal 275

bt
oin

k)

A
o

A3 st = A TF BEEE sl ojw e
#t A2 Z At B3 FFS Retrieving®]
olo] th& ©3} Fdol FmeteA o wn o
742 "ehe] A FREo] WA=, A A
0 & ‘Retrieving-Elaborating’, ‘Retrieving-Reformulating’,
‘Retrieving-Narrating’ ‘5-©| t3E2 0|1t} o} <] 4
£ ©| % Retrieving-Elaborating®l] 3 J3l= 22

WA FRAEAA dA Tt B A U
&5 A7te s & F HEHe UgE Fell B
ofg] 9] ¢k o g W&S FAsta Utk

DA X

oJ

Q oln

OIAOIIN OfOflAf BIORRITIR] LEQ L Ry

OflAf OI2{BSO| M2 Of | = I, OIS

£l Ol &I 240 Qloni HHESH BXF. O 0O,

SH | QIERO| LEQ OFQ CF BiOF2IDf EffofLi: 5 g
Lo, 4EH QfElo| QN 48 9 SHOF o2
ot Ug 4 Qlor: g AQiQ.

. B O] CF BiOF2I2F LhQL 24 ofLet

24 ol Sgich. &, [Jol.

SHA2: B{Of2| T Qf4dF & RHO0| OF SR

DA OF, Biof2| Tie X 20| OF SQ

0]

fr oo

DA D2iM B{or2| AR RIOI0| QIofQ . ...
30| % QOPYOr, SHLISIDY OQfE0] A4 A2k, Of
g, GG QOIOF SLPE O e Sk
MPIPF LIQL QI31e HBHQ . Bior2] At
ot BE N 22t OfR2| Bi& Ot 4340l
X, QIBQIX], AADL EHOF &,

[4C D2]
¥, O Atele 25 A3 FHddlA ofn| AF
d #et A2 - Astele w3 92 725
% Retrieving-Narrating®] 3t oot} &, o] A%
© AP ST 9] gkidolo] ek Al ARl
WES =g &, 2o /i1l B3RS el E
Ho] oz EfFogH o gHalold 3k
459 o 1402 B 4
DA ... Ofl0] RIS E OfDIZ SHEtCiL], KOl

A7l 2O Z EHOILFS The L& OF BOY, WS
of S2(Q, OfR2E 2D Of0F K BD Of
A 22CPF F o 3U7 AQCQ7 . 00,
ST B B8R S 4 Qe



276 =SnEtue HM32H H3ZE, pp. 269~284 (2013)
A QDQ. .. A7
O Ojmol| Q7

S

DA CRIOH 8Jo] M FHO &
2 319D 2Pt Loj2 o

O

PS: 5019
A RRR 2190| QIOIN Q.

B 4

DA AL RO 20RIZ DIQIGieT, Al @ o2
91O{Q, O|20| TI3(GO], ... O} A7l Tie

2 YQ o Lo %g%gsr oot OPA Of
2l 2OIKIge T A0t o BOjED, 2¢ 2
OlED W22t 4o{Q. 20 Ot LolZ Bjof
o;ortﬂxlvraqztal oS, O LQIA RO XF
.. O] 2o GHAOIZ Bred AfDIZ2 2 Lot
Of, ORAPIE HEQ 2 NHM A2 2 YD

ZQ01Q . MMLE ORIz o242 S| B L7t
GFNOIP BOIHRIR e

[

i

S DI

o] Bl ® 2T #3 FYo e WA #3 =
et H] Fr(analogy)& &-&3to] 2Rile] ¢ S
R #8224 & M Eo] o & 719 &
A= WA o7 AlFgshe A-57F weken, o
A G3te dAd 2= Retrlevmg-ReformulatingO] =
ATk o] e} B2 Al E-2 Narrating®] 4 Reformulating
J/} e Hi q_e 1:1;;} A= 0] £ 9 uﬂal-oﬂ}q

a%xqo] 0:16]—0 zﬂ-
.

153
OlE*ﬂ] dPdds 2Fs 2T £ M E

Aol 49 ARl sk B e 3 93l
o Q7 P27} PARA.

n

bl
J0
:

| 9| HiE /0l 22 wit iE X
Uste el YA} 4F TE
il 20 25 9% e 294
o) ol2old wel ARAHE ol 4
g9l BAe ARHES S, 2 Fel
A3 FAS /duiziﬁ]—z‘:g]‘—ljr
A 2L B4lete Awo] A3 WA} ol
‘Exploring-Building on the Shared’e}= B3}e] A

1z

oy, 11T (T
offt rﬁ H1 0

o,
_Vi

rlr Lo kot x>
>
N
o ok
>
it
3

A Fx27} 53 A0l =, ©] 4t Exploring®] ™
FE B0l AFstn Atske et A4l
11, Building on the Shared& EOH Nz =Yg=E= A

_|>«

1o tﬂ—/kg o] F/PA}lzﬂ- AAES T4 T 9= 3}
% golif 2SR Qel WY A, Ly 2

@ Bl Aol Solglek. okl ol wAbt
aug dA 27te FHe BurSo] wE)= A
S BN @ 5, 2P B2 PP B 9
YEo] Folof & A3} §ol9l o] &L B

Ao,

_1

o 1%

2 zHola &
7

olJ

DN UB|S ojg302t gt of
LIHZ 34 20| OfgiDf &

S BN O

AbRE, O] BMIQ, Ofd 07

| O|AFEH Dl AHHQ

RHO] 20| M,

37 20l AHQ.

| AT HOIRICID SHA, OHYEr, QERTE Of

ol <57

| 20| AHQ,

20| 7IE,

o
[=]
&

o

ok -
5 =

B O O O E

_;OEO;

ok
njn

)

5]

[SRe
L L
Ral

.. K| EOiof ofgl 2 Ch2 Ofyl, RUDH, Of4
ol2tn e

e IP

| EOHOH OHg] 2l KOIS7 (SHS 22.) ols0l2t

5
Dol

% o

SN

[#04 A2]

5 Alel= Exploring-Building on the Shared &
3 92 29 £ O dzd, 9% FAF 7o)
A s B4 &5 $ wAt T FT)e
717 7] Wil olgo] A& Ake £ d

FHY A% AN g EYSRE BES He] Fo.

DA K2 SIS B B0, B2 Cf G5 AYZE?

EEES

DA BI21Q BHEQ0| B2 §f OfTY €gI0fQ?

SIS FFOIQ,

DN PABE. 871 RHO| BHES ... 28r20| 4 of
5157

CENI=SE]

DA (RN 28[6M01 SHYSO| BIZ1Z 8D) Of Of
e sauRIe e Ul

SHA1 012 M. MU, 017 BMIQ.



x99
G oy

2= &, o "ok

3]

AL DY of B2 ..
| AUl
G CFO)I“ O CrA] MAHQ.

2!

2) M2 =& At x|AlE =3 - dElsk= §
3} o AF I

OUA AF3F Exploring-Building on the Shared2h
L7é _?_}_7]_ élzgz\v\ %}—%0 .Ltﬂ—zﬂ— 2=
< EAAE AAgd vls), o]FEA

S #8 A 2o] 2y
o2 £ Ao} fA
th &, A s AgS Eﬂ_*o}% Bz "Hi
3}

Elaboratmg, Reformulatmg,
a d5 A ustE e of
o} g0, 25 #3 M= =2 AL F
G5 1 oA o] FoA| = Exploring B38}7} o]
o s e A4S 9 sk g o
A% S Bee ot bt SED
A FEe ol AN F Ateld 2gste ¥ °ﬂ
ERA 8} a1 (Exploring), 913 3} 2& 9] 73S

(Building on the Shared), H7}F5 ©] %??}
A9-& E38) (Exploring) =L 713 & ZF3lsl=

z
2
&
ofrt
1o
oft
& o
%
o}m fu

Fo _101‘

DA D2i01 HALO| Ojiol: HIIRE ... 8O £
Jole. XZHE MOl TOIgle S 8O
BILPE B B ..

W

DA zr oqatﬂ N23F N2O| gl

Nz oo o
O M= 0j& gio] Qa7 22 o, X2 28
Ho[L?
SIS .
nAf Den ke 22| OrF BUMF Horgor, AoF

2oF M2 ofnf 80{Q, X327 Mol o/ B
L7k olgol = JiKi3y 8o

ogk
=
Hu
4>
2
on
Jok
HL
it
b
oln
o
J!'.'

298 FMoa : Ty o1l 277

SHYS . TloiUle JiNg 2019,

DA E'-JO“'”% Mg 8ol M, 8fQ7 Ho Q7
Bli:
N

T

m]ﬂ

DA C{2] DPo| SHCBE T O] HES7 Kf H01Q7
ol3) BOEQ JKID QOjQ. D2k M= ofEd
golcy

PS: OOt Uis 2

ot

1 20| HO{Q

)

[#% Cl]

9 doA F A HNaHES &3} oA ok
ol &3-S BB Exploring(scientific phenomena)
ojA, £ sEI Hets RS 9 ol
Exploring @3}= Elaborating®} 22 w41 4
& st & 4 ok

9, M rr rir 1

S rlo rot ol 1 ol ol [N @ 0.

2 10 .o

r:i-um

2 2 o 9 X
o ¥ xSt

2
v
o o,
AN

ko

g4
A

(¢
=
e 5 ok

i
)

B
63 Oﬂ‘—r“ﬂ/‘i“: 3“3'5"] ZV\]EO] A 0}1_ A

< Aekste] MetadiscourseS FE5F= o] 1wt
7354 71 % & tH(Campbell ef al., 2012). 3FA1%F
AFoA B fejuete] 25 A3 Yok
) F-5-2] Metadiscourse= WAL} A =3k T} o] A
o 2= 7&} 22004 o]m x| 2lo] ojw HhAlo

TFAE D, DA SHEANA QAAE AANE F
Tate Aol wArEtE AE Tall £k oA EE,
2% B8 wAd A wAre} Ao Hels ogke
Hti 3 Holgta & 4 St} wAFe] Metadiscourse S
Aldste] BH, wALeE SHEo] mi 2|4 o]of
718te Stdle T WalE e Pes ARSI
913+ Managerial Metadiscourse”} B1¥3] 57335193 ©



[\
~
©
Pt
on
=
_b]

5115 H|32H H33, pp. 269~284 (2013)

, AdAF deb] dolu AidE EFde
A& A2LE ohl sk Procedural Metadiscourse,
Fo] AP AY wpFelE T THE

}3t= Evaluative Metadiscourse”} A
WAFES AET] Hsl wd
etadiscourseE 37| = stH =], ©l
T4 Azt g5 Ylgoly sy 3
WAooz A 0}7(] %, e 9
P2 skt o2 1 3k 7HA =,
A % 7F = ‘:}E o o |5
HolFq1, o)A SR o]
21135: FRIGIES 3lof o] Al
Aoz 0]'1 UL} 2 <

+ Procedural Metadlscourse
= Hg o] 7(1;(4 %aggﬂ

el E}% Procedural Metadiscourse

A omo e
ol
N

[
=2

. oy

o\-}ll"

ol
o &
L

bt

ro e
oir

ol
ot

w2~
tlo rr
d X df

ol 2 1o rr
L oo gt

o,
=
He

Loy

4y =
>

mlor&ni
ﬂl

&
A%
A
il

=
=
)

HUO—0 A ol OB to mr & oo a4y mx ax B
o}m‘gr{r
>
ﬁ

=
o,
s
32
o
£
e
o
é

SPHS . goHel RIS

DA QOHo[?

SIS . RISH,

DA RISIQN RA2AO| QIFYE . Q5 PRY UIRL €
OO RISIIIOf TREA, AAYLOl R 8 D%

Off 2tQ ... ZHISQ O T ... &It of
2IX|LX| OJOMEXF, 2HPF e RGP O

[

cr2ol oS oot 8 JolQ

2 e wAE s AR
AR 3, 259 A4S = FHS A4 ¥A &
e 4= Qlrk ol g Aol Tske '3k
- Exploring (student ideas) ©.2A], o] A& A A HZ
3 A9l /43S @Ask= Exploring (scientific
phenomena)?= TFHE AT SHAIRE & Aol A
#Zd3 oA wAF GAEF Exploring &

Agote 542 F2 FHAA tFolo & 3
F 8o B3l sHAE 9 AbA A 2lo]u} 7—‘12‘742- =
7] 918 A97F gsken, sMEo euldely &

N m\m

d& gofate] 1o wet oS 225

Y AREHA) ZHell Exploring
2o AEAE WAV TS A
b 3tz dHske A5e
d Fol thFelor & LH
& Q@E‘ﬂ o] & lvka Adste
= e A

o ogs A ek D7) »gak
/1% Sl &, ofele) dlst Pol, 444
Q8] el A AR Aol Ui S5 o

4 B Exploring B3/} % A ZEAA T L

A7 gAEe] OB oA o] 4R E BAlsl=
A= zolH 7] oyt Ax 25 78l =294
Al o] Fo] A= Exploring (student ideas)e TH-=
st FFEH Atk 9 wHEA] Kohe v

— =
A9 497 Bohn @ 4 Ak

ol 2

DA D3 oD of2"S CiNGE 2 gt SOf B&
2 521Q. oGl o 3 ACtn OG0 of
87 ... 000

S R RO AL TEGE 2Oi4 O] =9 It

25Ct,

DA OES 204 O & =9 T Mt . E OfE 9
24 Qo7 ol

GHM2) Mg ROrR 201 59 I kg

DA RO 2017

G20 21, ®X? © o] =9 f Dfguc

DA ROFR 20 ¢ QO] =9 Jfolct, ... XF B O
e, Q2| OFIE NGIEH B2] XHoj o538 &
S DUDF, §F BIQ Pern OfY|SiLEDH | “arEgt
20i G QO] L9 Jfo|cretn Of2Igin, &F o
2, “APre 2oie X =9 Jio|ch, Qo] =9
J0IcE” A2rQ 20| ¢ gl =9 i0[2fn o
NS GolQ, Olai8S & AXf OfAEGH BF QIRY
23 2B S ONQE At @2l2F Ngigh I
LIZ0l BlDZ & B0 SYR7

(%94 B2]

3) #g= ntFelste HANM Sdsk=s =t

2% A5 BN E A7 AR 59 3

% Wgiel $9& BRIt PAAA 25
Sk TR0l Tek A Aol ThA] @ W Hge T 7
%5t o] FEA0|T olnle Mw s
o 52 BEIAY Aol A Bl
2AE Ageln, A HAES S A



ottt webA Retrieving?} Elaborating ©3} oF
o] 7].7<]— HJ—o] Hlﬁﬂgi,‘];ﬂ 4.61— x] A o] 7‘@.@.
F5E GAIS} Hek TA] Al A thRold A

of| = Retrieving, & @ Fejo] EAY o & E3
F0]2 7 9-& Elaborating®. 2 A F Ak o}
& ©] 3 Elaborating®] 3 <24, 7j2] FHAto]o|
gt 42 AElskes dAdA A S|
A o THARJ] N2 TAE AAska, S
2 ot 7 g5 AS drlste ZAE s ddl B

A=

Lo b ox 4

k1
ul
of

DAF R, D2i0 Aol Of2lol liel grolZ Ol
o ofRaILE, ORI 2Of HOf, R2(2 o
AR . LOF LOP MR, B8 oA

2
gk Abet Sl g»rm O OOl uef &f,

SH | (ROl 8BRS 2Hel MRIS S QMO 242
BHOIGHCE )

DA SA B NMY ) ™PF DNED ALRTQ? (OH

of AFRIQ JF2j3|0Y) OfPF £QIRO[0IQ, ‘A 81
ANOTQ7? ... [0l UotY & 5 &8 ZHQ.

SA2: (NRIQ 242 BFROf ELct))

DA . (B ARIS SOf 92)01) Ofi Jf Effojut
2[OMRICNQ ... (G A ARIS SOf 92inY) Of
210], Of2I0] AOIKICIL . ... (AFHRL LI AR
S BfROf L OonY) Of2l A CF Rrak KL 2f
OFX], NAJQ falf AAJLIO| Of247l Z=8|2 &t
QOf. ... OPPIMK| & & QUL

N
-

o
j=}
ZE7FA 2 Reformulating®] Yt Narrating@} 22 H3}
FdE0l 9= vHrelehs @AIA Elaborating
I ol AF7MA Y 4 HE&S HFche o 28
92 AT TR ol e Te Rl Az
ZAEE 7 9ol = Retrieving-Elaborating’, ‘Retrieving-
Reformulating’, ‘Retrieving-Narrating’¥} 22 w3}2]
@7 727} YEhIE St
AR 2 Aol B4
oAM= wAZE Y AlZbl] HlE A
Ao Yo B3l WIEE st AT
T AT ojn o] ALl
olglela YE AL AHFHoz

of

aL
L
A 3]

it

e o PN'
o ol
o A 1ot

,ﬂ
o o=

ofN
¢

Nl >y

ad
o
22 M Ko e

=51

ii K
¥

fg fr

¢
it

20 E% BA: 25 B8 Y8 FHo2: 23N . 090l 279

HA-&S 9] alE Scaffoldinge] ES1t}. ofefe] o
= ¥ dFolA Scaffoldinge.2 ZHE H3} Al
WE 2 shioltt

LR, 9L & U OlsHSHolR7

&OF gHal &2(6iAf O[Sl 2717 “HIPF 2B
o2l EAQ. Q% BI A R OlsHgIoQ .
&, 00 of BMQ.

SHAY: 2t 272l Qojuin, or2 27l2le ROt
DA 2L, Cfg 272l ROt

SHAY: cpolc

DA D3R 7 g0l

[#% Cl]

}1 olzef7he A
e et oy
ol gl w}oﬂm ARS 3w, el §g dol
Ao gass dddte E%:% A A WA
& itk oluje] '3} FFE MEE JERE T
8 712 A Ao & - 7J§P51t Elaborating®l] 2%
A, WA AEA o2 785k= ElaboratingZHe
FREG & A4 o] A2k Elaborating
& &4 gejst wAgle] SYAET, e of
o] A A that wAke) sHAY 7re] tisl) 21
Pele T2 3 o] FAle} BE RS WA
WARFE F7HQ YRS de BEs HoFrh

SN SRE QO BOIQ7 ...

DA ORIE Q0| BUG O Q w2l w2 MOGAPICH:
AHolQ, &, HS|S HQO| RIS MK QD A
2 QIO AP KOLE

SIS U,

DA Off REDFSMN 20
ol XfOFR AOF, as t L
QLD UPF 5D QIS T U £0f gle oS
CEE-T=CT)

S 29 TEGT 20 A9HQD,

DA ADF ROFQUIDE U OfQ BHOIDFRROF, D2 Kt
2HCHD EARIL JoiQ. oDl EQio| 2oI8
Cf M= Q0l, OJ9 O, MEQO| &2| WO
OJQ O] BOf JFCH. V1A, D2 O &0t
UICHD DA

[204 A2]



@7]151(/)\2@ 'S}X]U]‘ 01 .?_oﬂt: oI5 5(]_04}}‘
te] o4 wesk 4018 Ba) Aol i o

He AHlE ZolEy] oyt e 4y
A o] ZEE = oo el A= HE 9

< 71 A E°| Debatingd] Hofsle ZH5e

, o] Fol = =R o] HYH

e WA goket

=2 7F 2]

%, N
>,
=

[

DAF D20, UPH ASIONA SFR 5t O KiA] O[OF?|
sy &, Of, SESH 877 ‘N Y Aol
Q.7 Of2I8h HRE, ... Of, 0 O2F OH2Ish £

SH1 HElE

AR o7

SH2: LIEISO] Rpd QF SOf QIO

SH3: QIO (SHHSO] LIEIZOf RAJ0| SOIgIET] Of

92 =THO ALGHCH)
DA R22CH HR Of21Q 2 TiD 412 2 AAsH 2
[494 C3]
Iv. & 9

AP E 25 B 99 944 EAS
WA FHE Bl B A Ao] FH 1 HH =
t FdE e 93 'l 94 F2E B9
ARt 1 A, vt 25 #8 Fhdlle
Al 74 AR 738) o] EAlE & 9l
Ak () & FHE A8t 2|4 & vHEste] A st=
‘Retrieving-Retrieving-+-*, (ii) 284 & &5 53
WAL} S S0 A HAl el ?Jrfi} 45 Ed =

N 28 248} A]4]& =913k= ‘Exploring-Building on
the Shared’, 18]l (iii) ©]v] gt Hgt A4S
- Z3}sl= “Retrieving-Elaborating/Reformulating/
‘Building on the Shared-Elaborating/
Reformulating/Narrating’.

o213 |3t WU S AF7A oA 7K gE
ooz EFoNWA mAt Fro 3G
HehAQl |3t geo d2na st F2 Hae
thodol Hol gt AE3 FARRE ®o] glirk(el: IRE/
IRF, triadic dialogue). SFA| %+ ¥ AG] o= o]

Narrating’ 5=+

58 g2/ Wyshda T thA] H|3ke] giato s
A3zt sk Aol oflth B Ao He 2
o 23 EES 258y 78 g HHA
o Ashe de R vetslu, 183 HHA
A @iol 25 #g £9 A F3kE SAA=
St 847 B8 =staat gtk o] & fete £ A
TFollM e 23t 9] A4H SHE =23 A3
ATFEES AT 25 #3379 w73 -

° 2 A

A, A8 meel BEE S AnE 54
& wgos BN et 2EA7L AT 3
£ A3 oshe] H2H=E i Rolth 2|
DAY B8 glo] EAlEe] AxT :Laqu} 2] 2 1}
olgfel] |5 % elrka 7|thEl)E P, AHA
gtwe| #8 W& J_ZU}(dogma)X“’L 34

o7
< wA whdEolthMillar, 1998, 2004). &mel A 3}
3 e 42 A 7] SEAA] 2 =g
A

2 s
4% wAsAY Fxebe A% et 9
o] B¢

o] Ggralor @ AN e olv] FAAET WS
ol F g3 9 Aol T FFY A¥e 1

< o g1 Sl 174 o & AHEte
NS ARS B A v £ wlE 4 U THHofstein &
Lunetta, 2004; Mayer, 2004; Millar, 1998). 2}8} 2]

4% s AFE A3 ofolrelst 47
o] HolHRE AEAoR BEHR Gt 5

A REAL WA A IR ByE) 202
348 & gkt 424 ddn, a3e 2

AA BA; FEAE k3= 04%13 oPL WA
o Aoj = Fall FElA dsj Aok grk(Atkin &
Karplus, 1962; Hodson, 2001; Kipnis, 2007; Millar,
1998, 2004; Wellington, 1981, 1998).

=4, Hoat FEA Wl A ZE et 2] 2o
RHEoIA AL, BPE sl He W 718 Aol gAY
ANA sl WS A2 th2t(Hodson, 1996a).
HAEAQ olalEe] AF 4o sty So] I}

THohe B4 2ra & 5 glen, 33
o] %At FEA WA MEA FHH= 2
AHE Aol aAE LA Kete
e W Alold oj® JAA
T H7] o]HtHAusubel, 1964, 1969;
Millar, 1998). 28]2] Stmel|r &3] AlE-¥ & ©
HAE Fdote d 2o Aba A2 A3E

2 O gl X o N mln
)

ox Ml & 1> mlo
W]
offt



o Aol EQEE 1A Ao
webd S Bl v g3 v Hs—s_— wedl B
Sol WA= Faeke He F5o| ofmaA] #4
sl AAvte2Es A4 4= ItKChin & Malhotra,
2002; Chin & Samarapungavan, 2008; Millar, 1987a, b).

AR, AL 3t oS Eg) thakdt ZRE
F78ha, oWl BEE A4 st 189 5
Holl J&Fe vl %VJ{Hodson 1993b, 2005; White, 1996).

A Sol, B HUE BEL A% w%Y o
e P BEES AAE 4 Ak Fuso] %4
%, Aol $9 el 3o BEE aud
A e, oA BF A2 457 HE
A 3% A9UE B el BEo) E3A
o= 2T A9HA FAE e 47

2 TtH(Hodson, 1993a,b, 2005; White, 1996). 3‘1 Lo}
7h, #et Adds dErtegs dAEe] de

Btz Z2EA 7} Agetn Q= fdAl ol
de b FEeH gk 53] w4 F9HE 54
& Al oz o] BH9 Bde sl

FEAOR ozl sk ¥l Aye Py

ohit}. etEol Bt 43} ofslel] o] 2E5 3
7] fleiM = mARe] W HAQl JHde] WhEA]
8313, ARE o el vl B e
g3l oF 3Fch(Hodson, 1996a, b; Hofstein & Lunetta,
2004).

7] %’4*511/\1% % bl
A¥E ot has Teka ok 1gn
Tl 7P Frexl wey Edolg v
gt A1 S vl A & g gle ¢
APZE 3RA X3 o s vte
olghe AL EbdatA AAE Fa 3l
Zl*‘ﬂr s Aozt e m}sa} &}
SAEE, AR A A3 T
£°] ?Ml A= o“[‘% Ze], v A4
Ak o Aol A urel e} o], XB‘ st 4+ °ﬂ7\1

‘
=

i G
o
ol o

(e
©
SN ox X

o ox

A

mg fr
e 4y B
e

)
)

>~l
Ju
—

ﬁ ﬂ
i
o
tH
ot
(e}
AV
ok
Al
o
o,
T,
2,
kﬂ
m
(TS
I
\_‘
2

M:
o

Hr:
I-)I'
oln
t

2o g8

ja $oig FMoa : omM . otqnl 281

AL @3 W ES 2 D3 QoA Afs 9
b= AF S A wAe A kA= A ¢ (authority)
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