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An Exploration of the Possibility of Implementing ‘Responsive
Teaching’ (RT) in Elementary Science Classrooms

Oh, Jiun' - Oh, Phil Seok®'
!(Saengyeon Elementary School) - (Gyeongin National University of Education)

ABSTRACT

The purpose of this study was to explore the possibility of implementing ‘responsive teaching (RT)’ in elementary
school science classrooms. A review of relevant literature yielded a tentative framework of RT which consisted
of three characteristics of RT and example practices for each characteristic. The RT framework was used to
analyze elementary science lessons on the topic of the transpiration in plant leaves. The data sources were audio
recordings of three 5™ grade classrooms which included both the whole-class instruction and student group activities.
The data were examined through collaboration between the teacher who had taught the lessons and a university-
based science education researcher. It was revealed that the implementation of RT was limited when the teacher’s
intervention was focused on completing tasks; when it was out of the contexts of student activities; when the
teacher provided earlier what students were supposed to find out by themselves; and when the teacher’s comments
were evaluation-centered. By contrast, the implementation of RT was made highly possible when the teacher’s
intervention induced an intellectual debate among students; when the teacher negotiated meanings with students;
when the teacher connected what students shared to scientific knowledge; and when the teacher prompted
students to solve a new problem. Implications about implementing and studying RT were discussed.

Key words: responsive teaching, elementary science classroom, elementary teacher
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- Dividing the lessons into topical episodes and segments
- Analyzing discourse modes of the segments

!

- Developing the RT framework
- Analyzing the RT characteristics of the episodes

!

- Grouping the episodes into two types of cases
- Analyzing and categorizing pedagogical features of the
grouped cases

!

- Discussions and negotiations between the analyzers
- Testing the analysis results against the data

Fig. 1. The data analysis procedure
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Table 1. The framework for the analysis of science classroom discourse (source: Oh & Campbell, 2013)

Discourse mode

Description

+ Retrieving is the discursive mode in which participants (i.e., teacher and students) verbalize well-established or pre-determined

Retrieving 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.
Reformulatin + 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.
Narratin - 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.
- Exploring is the discursive mode in which participants’ ideas are probed and accepted with little, if any, challenge or
Exploring 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.
- Elaborating is the discursive mode in which participants’ current knowledge and understanding are further developed by virtue
Elaborating 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.
Building on S , . . . . . . .. . .
someone’s - 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.
experience
- Building on the shared is contrasted with the mode of building on someone’s experience in that new knowledge is introduced
Building on on the basis of talk or experiences shared between participants. The newly built knowledge often involves scientific ideas
the shared 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.
Debatin - 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.
- 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
Necofiatin on a current matter without explicit challenge-response exchanges. Negotiating may be accomplished differently when it
& 8 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.
. - Scaffolding is characterized by evidence that a participant develops the ability to perform a task with independent competence
Scaffolding . . . .o . .
thanks to guidance and support provided through discursive interactions with more knowledgeable and capable others.
+ 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
Metadiscourse  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.
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Table 2. The responsive teaching (RT) framework

Characteristic Examples of Practices
- The teacher pays attention to what students say and takes opportunities to hear more.
. - The teacher uses questioning strategies to elicit student thinking.
Foregrounding 1 £ ol %

the substance of
students’ ideas

- The teacher helps students represent their ideas in various forms.

- The teacher revoices students’ ideas and poses follow-up questions about the ideas.

- The teacher asks students to clarify, articulate, and elaborate their ideas.

- The teacher reflects students’ ideas back to the class so that others can engage with the ideas.

Recognizing
the disciplinary
connections within
students’ ideas

- The teacher finds out a variety of disciplinary opportunities such as mechanistic thinking, a beginning of canonical

understanding, and nascent scientific practices.

- The teacher helps students draw on their knowledge of disciplinary core ideas.
- The teacher takes advantage of the kind of questions conflicting with students’ ideas to tap into the students’ productive

knowledge.

- The teacher supports students in instantiating scientific practices.

Taking up
and pursuing
the substance of
student thinking

- The teacher works with students to expand or build upon their ideas.

- The teacher asks students to assess their own or their peers’ ideas and develop alternative explanations.

- The teacher encourages students to design and conduct experiments or investigate evidence to test their ideas.

- The teacher plays the role of a manager of student argumentation.

- The teacher participates in argumentation with students, challenging student thinking and adding disciplinary ideas.
- The teacher guides students to the canonical understanding of science by challenging their ideas, pressing for clarity

and coherence, and helping the students refine their current understanding.

- The teacher utilizes not only students’ interest but also their puzzlement and confusion as the basis for additional

discussions and activities.

& Aol w=w
REEE

o] 31 7heel Tﬂ?} W& AlSa, a3
< AAIBI=E dFal 3 THThe Ministry

. _
T s Ad

A, o] 4k 2hgol| gk 2Aof Acl: B2tD £ 21R7 (CHR GHNOIPN) Ri2fD £ Hop
1 A5 49 FAdY =% T: WPk Q 4o1e?
s Eo| B Acl: (CI2 GH4g JFei2|01) ofr 4i01Q.
AL A=t T: Of, CfM gt O2{850] BEQ| DO B 2

2l SHOF SH=X| gHH AOrEM|Q

of Education, Science, and Technology, 2011). ¥ Sl Acl CHAl SIOFBRE. A O{2[0ICE, GIPF 44, G 44,
79 o wAF B3 o] 2| mabA o] A ol wlhet AcY: 22§ of LigHel Daf,

gAEo] WA HdEA] ] FWge] P e A T (A & O ACR SO CHIMY StEX|of 212
= 2lsta, of BWEo] YA ERToEM = 212 QIeCt) QIo| ¢2f gQle A3 g Qx| o
EEEE M AR E st & 259 7t Q Il (AclShgg 2OIN) Cf2 KIS M2AE O
Aol 7—‘79% = 7}*,-;!_5 HAE3l7] 93t 4 e

38 HAABIEE ohﬂo],oﬂ;], o2 S0, AukoA] Acl: O Q. MR £ 20Q. N2 AR ofD.

= '6—1}/‘ EO] nEYa 7]—@-4 *‘ﬂ—ri’. 71_ TEo] 7} T &R 4 2OR Of 03 CtA EQJsHA] CH27| SOk
AE A el TRk DEE F 208 B A o oz

ot & ] BEHE A AAE A8 EES Ach; ajzrn ;DW

Zgatet. o)FA BEd ERc] ¢ Mg =

FEe AT AEES A AT LV o 2t age) A Acmgel 3
2 A 5e gol 2 /FoR MAL 5572 W

T: Aclof, B T2 80197

cl: Y7

T CrEYl g B2 B2 §01e7
Acl: CHAl RIQIe.

7) Wl Bgo] 47E Roltkrehs S A
$3, o] ME BAES] A3 Gl 2
& 2713} thedl & 27, 5 B4 Waln 24 W
1% 2] Aol EESHAL AR oby ¥

(e

O

o]
U=
T: 22LI7t Y2 OJOF|gH01Q7? A BAl 715l d&siA & WS ol 2



N
w
-
P
oln

Wt = M[36H H[3Z, pp. 227~245 (2017)

A AG T2 dok e B ek
a3 Uitk o] Ageld A} BE s #
Ag 2k3 AR QAR Aclg e E5Ad] 7]
23 AL Agdn F893, A F 2t o
A 2L o= B 2 Rolga EaHA 2
A Qe HES Byh 2 ou) ZARs AcR
o] S0 AFNA oA BRI, ofd ¥
B olelglateA] & ol AAE] Lolry oA o
3, “THA] G - Zro} B Q7 “ThA] EolaiA

ofu}e} o] thA| REd BEE Alst] HAE

A AL =ste d 2 Ik &, wAbt
A fdell 25 2t vlEF H8K(Metadiscourse)
nkS A Zato 24 RTZF Lolubr] 93 3 Hx) o

A=A Sage 47He mf)u w2 e

T

= 9 ApAleIA

A A 09 AEREAN S SRIA. Ab
[e)

‘,] 5“3 %e %‘C T'Lf;ul % 1301] &}%E
‘%—1, A& Hl%%%% A& T, AlRte] A
% Wale doluy AW FPetgct 2 A
4 272 S9l8kE S 3 sho] Bol B &
o Adhd ol 52 A8 2771 FAY Kol
© A& T, REEEC] o9 dat] &
st ool & Tkt

T, Abl 2O Qf 20| §f=0l, B8nMZ GXn 2
a7 (A &) Lol E9l6Er, ... BRSOl [NY

org2] 0] B0 9|2 SHMQ.
Abl: Z212F &2F SAHAFO]
Ab3. OFSF, 29 MOjA,
Abl; OF% OP?I‘ SHATIOA,
T. (Q% H™O) O 2LoTH FAMIQ
Ab2: O 2N &N &7 B0l JHOF,
Abl: ( ngavﬂ) OfLIAHEQ. 13 4& QIAHEQ,
Ab3: Ofo| ke 4& glof,
Ab2; < QojQ. 1a3lg =

o mof.

)

o A
238 g 4E 9

ng

2‘{
2
Q

AbE 0] ARN Az 717 A Hol

T e I de] “H=ol] == HolAr 2™
AR, Z& «ZA A 2ZA Hole AA
uhet AbREe] 7S AASAY whkels F8
g A7 2§ e Zelsith web sl
old o] L v WA o R ERh= 7137} F

oAtk 49 Azl Ui wrh A5 gl A8
& BESE Qe B, 489 Aol we] 440
B HeA Qo) £ Ageke A7) HAL
Aol B el BERE] A2 e €42 7}
A3 gong o2 B HeHel i F5
Age s 2w Fssdeh ST 9 4
F748 el B AAY 2Ael Bae by
5o #50] w257 AAFE v 24| Bol
A 993, ol F = AbRiEe] WG Aol thal
o AA7E B BEshe 73E raeA) 2el
Ak 3, 91 Al A el S B
Q= BEOR WA 5 Yt S AL
WA FBA Ron B 9 gl 2HE

Fo2 RTe] 4@ 7F54o] AP
T} 2 of AUL o] 4 =
Awdjo} B @A olel &S A
onﬂ F 9E Rolth A %H e
TZ 33 el olea
moment) 243, 43802 g 519
4749 wo] Basthe 42 AN B grk

r°*'
XL
=
g
&
&
=x
l¢)

A flste] ol 7L Sl ofelreft
= 1

ofel, 13/ Az | olfrE e Aee ©
AZ 20 A A P el
el AE el WA HAAE A8 o

© AL otk D}#A 5 2ke Ao o] 3t A
2 BofFe el dojth thE Allel A AaR
Eo] TS B o A] Y] Ed Bo| 7|
= B3l 3712 W8] "t olehs 7Hd S Al
& 5 M ASE A AP sk BB
£ X

ot QAT olu] WA} AaRme] EE|

T }\-I"\Hu% OJ{O[ JIRE RE FOIM 20| 2|59 AEl
o OI197F Z35H.
Aal! (BPHOISIH QUct,) Br5rstst,

T O &F AF2fol AJ2AQIK| | OFLITH CF2 A§2A0] Q1o
OH O[OF2| SHer,



Aa3! (AalS DF23I0H) Of Af2t,
T. Of, Cfg AFO| M2AE & oD,

\'

Aal:
Aa2:

21 (ot orgz] g
QLA . 20 o [of
O] AJ2I 24T O M2I S
Aal: 219 CF A3,

Aa2; DG Of, Of NEe of &i? (29)
Aal: QIO|, Of O] #alol of| gIix| %
0 20| ofCiz2 L2k, B ofml|, 2 2o| ofg|
SILUPDE O AJiQ] 2HIOF,

Ao A HA FozE dHA wAE AalE
ol 7Wd& Al¢HA T1geleke A AEg 7t
& g6kt tigte] Fofsiitt. SR Aak
w9 B2 ojv] /M AH S Bl AP A
t2A & 2| tisf e oloprlsta
Aok 223 B ZFo] WS el
WARE A4l GEdE dEE 95,
B5 T @ 2s9 ¢ &
2] ZEe] 7P disl &

Atk 28] oufell = WAME Aa

tlo

of

r
N
)

rUO o

A;
ﬁm}ii ;3
N, o

=2

pei )

RN
N
m\‘nﬁ}-ﬂuﬁégﬂ_&}m

n;n
LI
ﬂl.u"il
Eoﬂl_?_“‘,
X
U
o

o B o g, REdse 47 4
aof 7Hig AR RERe DAl g dl
% 5_4 uﬂaloﬂ ulx] o]-;ﬂ x] ]o]—:ﬂ_ %/\b—/}

B o2, 7w HTE A B viet 2

o, W EUn ¢ F AmEe g4EE it

o AAske TR B AE] oloprleha

AE AF A Balel Tl =] AeH

o A2dez, del BES £3d Axs 9l

9 ke el #5 e et aiy
[e]

A o118 45402 YA, REQE] =
AT e ARS B BN E RTE 298
A RaQoT & 4 Ao

3 sHasol Holujo} & XIAR HX HAlshs
mAke] Wl

2 A7o] B4% 25 38 £q0lA RTe

A8 F5do] AGE A WA Al G AaED
aAstel J52e ol wANGT AN A
& 2AY AREY SYEE WA} el HlY
BAo) BWgo] 23 gl ste] BelolA 2
A =R Bo| /13 Bal £3712 Wal]

it

THOM HHSH mao| MH It B« XX - 224 235

woll =ee] ARt 7HE ARteith. 1
g1 AL QS skl F A9 w5 A
ol 22t &€ 23, shel w5 ddhde &
Y108 w5 AdhdE g2 YA ¥ d8s
AABk. Aaiwe] o] o2 d4F WUy
< ZEA 7158t e W wAE 7Hsdste] Aa
BEo dEAE AuEnA gen 2o dES
b=y

Lol 22, Cr2 2 ok o A240| Rt

—
O off
03
o
ok

-~
No g no

P

CHe Of2[2F R TJO[X|?

>
Q
e

g

oF ool 2,

T C

> —
&

: ta]

O o MO o

c
o MOy Qo
O

lo
Q
—1)%

>
Q
N
N
J
N
ok
NS,
N
N
3o
1¢]
_7r_

O £5202HQF A2 2 %D, &

2
¥

T. OfF, ©f,

Aal. QHLFSITHQ | OI2|[RADF BH|E HASITHAN 20
Z NRI] 20| QlojM | D2l MoF 23X SHoj Q.

T. Of, Dai?

Aal: U,

Aa2: 9 13 21 AorQ.

9 tigtlld e = e AAH Aawe o
S NS A9 B 294 4TE A
g o] el thste] vlwa £

9tk se & o Al B
A A el 13l
7 A ke A
/K]__‘: z‘sl-xg.‘:_o] Nzﬂoﬂ 1

3 A4 E 72
s Olﬂr WA o] X%l
] nEo N—d /\474]
Al %} Atk olef w
gjﬂ ?‘;_} Z1Le /‘1451

.
o

T AEE AaRERS] tstE F o o]ojiith
T. D20, SEr Daim, ORIol, QRO A{ROCH}
Sffe 29 D Sifc 29 Q 3o, D2, o
[0l QO ZO| A§ZOf, E0|. D2id) Of A
20| ‘Rop WRO|2tn ATS REFFOF, CGIOis| 2
O QoL 29 R WOISO|LMF LDt 2JQ A

R 20r QS &
ogor. el 28
2L O],

Aal: QL

T: 2aid HuPF X2 ‘20| 212S €8h Lkct 2tn
[PPAOll] A TIoIoF, 05| of 212 2[50] glo
OF &1, of@ L 2|50] QOIoF &= 2 22
stioF o =201,

Aal: (7t S) OOt

| oiciz Jtex|z AJniste
3on 20| Uor, ofciz U



2 362 H335, pp. 227~245 (2017)

T 27, g9 g Cf RLO, QIO 29 HRD L

= O ‘OiCI'2 Uore 2ff gled 2 ofp
20| L2 20D, ‘OfTIIt Glom 2o
X[, O|2§ KOfOFK|,

Aa2: Ofo|D, 13 Bletn HOf &X?
Aa3: OI7 XD, 2|50| Qe 23 Qs A

o] Z;G tﬂo]oﬂ
A 49 A9 A AR T S

Re FAEH Z]ﬁ(’fl]E'J)"]jl =4S @3t &
’¢(Debating) © = ©]o|7}A] Rt “ojd A& 7]

9,

| SlefoF 5L, o A& 71+°l slofoF 5=
t27 dlok g Zo|x| ge] g0 =
Felg ol Zohlolol & A|45 vl AlAsta
olt}, B2 wAlE 1 the ARle] wslo) A 7]
Folgke go1s A3 dFshA @ ot
#Aste] Y5 ASAQ AE freske &t
AA T, SBHELS oln] wA} kA oz olo})
@Yz e & 248 o] ddsw 4%
S

I

o

o AllelA] WA} 28 W 4Re AR
Ae ARy oxg Aclelny G4 BEo
shitepl A el $A %] o))

rﬁ

A 7Hsde] =oh kAR dH o] USE AT
(Choi et al., 2004)° X &= 2} F-7) oH = 9 &
HEE @2 ok 2 SAEA 2 Zuts
e Algete 45, SBEY Ata HHo]
Hohs A E A 46}3 ATk whEba] S0l A
19} &3} HY L Ba) ~xE Fohfol & 224 S
WAL HA AN HAE ele SYE] A
7+ WAATAY HSAA g8 AHE ouE
T8 sk RTE Al WA A F3ees &
o] AT A A ALE 5 Atk

4) "ozt EHo| & mA 7Y

RTo| #3t A8 AFEo)A] At 9 AA
d RTY| $83 %Zo zo| sh}= WA} s
o g vtz PrlakAL #Ystel A den
< Aolth. 8] J 142 0] 3}hal 429iel| A A}
Y gxo] weHA R MAsHA e A
L} ofoltjolo] thale] 712l viel @S Al

N A% AalE 44 2T 59 2w
Skeh, ERT e AL AN S A=

SHYEE TAY BEE RS Y Hh o]
S8, o old WHA AnE AN Bt
247k Y= Bk ke AL BemFol A
B WAE 52w} AYR Yol o
Sol s Wl o5 Bl Yol T
Gk HE AE F ol A2a] Sl
el MR A5, G2 ol 454
e A9 s A9

%8,
52 |

Bcl ! (WAOIPH) Oliail A0 QF &HQ7?

T BIBXO| Mg, SiLE 80{87, O|5&l 20| Z&r
SiCrD SiNOr, QIoliN ZHEEQID] TRo|n, X2
£ ©2, ZHO| XF o{CiAf ojoft JHOF? HUPE
OsHe SHO[7

Bel: QloiA,

T: Qlofid oJojut 21X|7? 2X|? D2t Of2|M Cf2 2 of
OF & E210| X2 B|LBXOF, QIO|OF?

Bcl: Ql?

T. Qlg cr22 siNorK|, XZ. <ff §F H
L BIYRRDE Of Uof, X2, (2L) ..

IU8X2 A 2i3r Q &% A9 & slelnd o

212 [%Hg%q DHOI% 212] slalgt 4 Qle ABLo|

EIJ_ o 2

D:

Bcl, Bc2, BcB BcLL (EJ\IOH) i,
T, 22jLmr X2 o224 sioF e =
OF & 21 2UOF, X7

9] skl A mAbE oA Al WA Akl A H
A So| Zrolflof & WelS AL AFAHo=Z o]
op7ld it opye}, “gk M= U A gle ‘ﬂ”i
A 7F A vebr, «rp2A) sfob E e £ &
whol & 7] Zobretal stof dAje] A A} A 2
FHAEE AR gAlsta stk ol gAY
S HEEA7 AR o' &S sheAdl o
3 o] AbarsiA] @2 A “BldEA| = olAl wH.”
(Bc3), “H]'dEA] = wlglof s, o]A]."(Bed)2h S0
gL A AAE SA] v AL ot As
ilzsa} 991\04;}

o]t ope} Al A =i
3 e dEd dFE MAE A
o o E%li The A wAte] i el ofel «7]
ol e A} gle 2 /AL A4S =

(o ofd 3 il



Aai o] Alglolt). AaRE=e] EL 7180l
© A5 S WHEY] Y8 H(plastic wrap) o2 7] TS
72 SAA T, A5 AAE P2 A AA,
2189 o shtsius 2 AJIAE v =4t

REEEE

Aa3; Ojct o= I

Aa2: StLZ MWOFK],

Aa3: Of2|ch SITH Qf &f,

Aa2: OIAH[QY] CF 2O &, 2§O 2 O CF MOk SIct
D, [24Q] SN C @, =2 §lE ROl 2ACT,

Aal: U 22 &7

Aa2: Of Ola2 [AE RMNIZ] AHLE? SHN IIMOF
SIX| QSN SHLM DA SHOF SR QRS

MM (A0 €92 QXJSHRIGH DAPE £
X 2o & HFEOl QIRt ST IR0l o=
MRATH CF QMNOF SHL?

Aa3: D27k Of2i2i iAo A,

Aa2: (M2S BIROf Al RINZ IMD| ARESHH) O
OflE} JHNRE, DIORE], OIof, O & LK| Qof?

o] tiztellA Aa29t A3t Aol A&
< Poz e Wi Hete] M2 gE gAS
7 1t gt 28ty A7) Aa2gt Aol b
Alo] Az4e upto] A1&o] ol E-EE @S 7}
obx] A& HAE 9] A&k kA o A9
Aqle] Azkel| ghalo] MA] FUY Aa2gHAYS 1
Al Al T B2 2338, sl A& A
AE Poz Za e Bas B wihe ofe

=
Zo] A sote e Hiith

Aa2l (NB RN 202 S M) AL, o2
Aal: NSOt P02, (2€) &
T: olg{l D32l & AHoR

O~
fol
N

it 2 %o L LR op

AS Aget wAalel] W2, 9o A
oA «oJg aA & Aoprghe
T A AAAHA 4 Aotk

o
&

2

¢

T
T,
olo

¢

SN

=

ol

ol

g

_)L

=

2

2

o

_O‘_l:

B
100 o M it
ox mE YU oy ¥ o

lo

[

2

lo

>,
UM
il

7 A8 gk watke 9
72 B, 2k ofelgh 2ol AaEe) A

lo,
>,
)
o
it
il

=
[
=
I,
-+
32
O,

Aa2; OfL|, {2 sHoF SHQ?

T: ofm| sHoF 7y

Aal® HO2 Mg,

Aa2: B MOF3HO]

Aa3: ©JOJO| BiLE, QIOCH BHLPH Cf,

Aa2: [4S] SiL T, SHt of TRt D2orK] 5 o
> HOUDE, [24Q] E0| ToF ELE, FIUE
Sern g

99} 2-& AAEL Ha and Kim(2017)2] 413} A
FollA wAre] AES A Abae] gk 544
ol B7tz AAg o] Bl Q1A EA
EE AT AR frAteitta @ ¢ ek EE ol
tistel wAre] Yo Q13 AaRw el HE
el gk dFe] FYAQ H3k(Negotiating) 7}
[FAxtt sfMehe A= 7hEstet sk 1
S B AFAQ F2 e EY u
b Al ge B 7HEQ1 ©afol] <3t 2oz, RTY| &

1 & de 2 on7t Sadva @ 5 3l
thd AL e A Al el H7F FA]
o] ¥kg-3 Hol7] A «ofgA| aof ek

o [

(¢}

N rlo

A}

47S 9Ad, BA4 TaE 5o S5
Ang fEadn, waeh sio] 9L dog
Sb sk 4= AAE Yoz 4w Aol

Aol el E2st] HEH0R REY 4Y Wy
& urh o] A RS Fal, 3 RIS 54
£ 0 4 St Bat A4 S 99 2ol
oh BE 2% ge do] AR FAAA @ A
ol WP AR = AL iAW, WA A4
2% WS GYE] ANES ofoldleld] e
Prhe QXA wAsh 4 bel FEAEo
Al A wysdte A% 4 5+

[}

2. RTY &% 71540l =2 M|



B3, o] S WES F Gl BE Y5 W
| #2 ol FolAth met

AL B mES AR JEAET B of

e 7157) B

°
=
1%
il
=
2L
Ll
=
ox
o
k|
bt
r%ru

Abl: [R2 RS9 2I42] Qo
SIGP] WRolct
T. Qloll Qicd 20| &%

0
Q

212F €Ig12| TRl 2Mo| ‘g
of giTl 2'0j2fD oI, D2 AGS OfT A

HEHE?

ADI 28 Z AT B9 FX QL NI BIYg
e ¢ DRZ2 NG 87 & £321°F Qle
2T Qe S REBIO AA/ICH

T: 22N B2 HRO| LSHLIQ?

Abl 0| M1 243k OF MPI= 248 o 4 QIgioie
(T: of.) 22 Ge Zof| 2H£90] A2l o=
HO 20| 2Rg £8HM QEIOR O D7
MLt

T NZ o2 REL 02 BSOS g2tQ., ... S0
CPM= 22 ZD, SHHOICHH:e 22 oF FojQ, O
OHQV\“HQ., /\go‘j?

Ss: 4.

i2 - HE r 28

2O KF %UF%OI HO|X| QoD

23 o[2i0F 2K D 2|20l 20| LR

o ’ErD_ OH2I&H & 0),\ 78 & Qle7r, QP9

Aal. Qg 21 2ttt

T, QIS 2 otcr, (&3 RAOIP) grer gF & SHEA
Q. O NGYe 2ido= Egich efe
[:g]angkﬂg, o &, b2 R E[O] GHAJ]O| B
gk, SO 2MQ.

S OiM § o 50| QIOfOF &l=4, 80| § & QIOCF
X 2150I8 801 4= Z of 4 Ql=0|, N3l 2

g £2 QI SiM [HZR

Abl: MM, [2210] o2] [22 WX Ore AZO
C] 3He Mgisde.

T. .. &2 B&7 CF2 uhargt 21 QIo1Q? X3 o KIR
OF OlOPIGIAE Q. [AE] 2ToIM] 20| Qe A
EfQICIE SHEQO| MZICHD S0 Q

Aal: HQ.

T (GBS XZSIDY) Of, Aal,

Aal: Z2I0l, Z2I01 20| Lot QIojA 224 It 4

Aoz %g 4= Y&

el el )3

A
9 Azd g7 St
A I

9 tstls F52
AalgAo] Abzo|
W3S Hola, 7&—8—
g 2] B A4g
ol =7o] Al #ﬂi’iﬂ}—t— &Mﬂr OWH A3 4
ATNE HHIHAY AbITAE Bo] gl A5
of 2 HEEAANME &1 %Ol ARde B2
S 5ol ofRds] Ale] dEs WEst ol
ok olell wAbeE Ale] 23] Able] Watel] o5}

A @A g S 4 % Eolx E g2 F
23 =49 713E
Aol gL 2] | P& “01 doz Zith = Aal
SHe] Tl ol AnbutE itk

o Y& AT Akl Thw, Aol the
=z

2 oo

Aeadon B8 2 A8 B g
HEe AEP Y BES ARE ol o3
A0, eI wAE A AamER 3B
o4 Aol 44 BEA & 248 £ FUY
AShe gel AbRE] daAME dEgoz A%
2 43 A2 M BERES @ 5, 47 4
1% dges 3 Lo =4S Bl eyso] 2

= Ueid 48 99 22 oA i

A *xﬂ AR feAksAl mAke] FAlel e gt
Aol b 9S82 it”*}—t— AL k]
M= @A) BulAE BbRES XS0
‘P wj o] S 2go] °1o11+A1 2190 A7
theke 7ME AL, Bl B F A wE A
doo] 7 279 HE5& 747 ¥ H2A ke
A4 HYBAE 4 FE PSS



FHEEA AN BE E0ES Ao B3 5§l
S AEE fAke A9 At vest «gido] ¢l
ox Eo] YUY E%ﬁﬂ-ﬂ] m el [AEel]
Aobzk 4= Ql[Th](Bbl)E ZEL WATE old o
& WA= AbREC] 799} UVWWE Apale] 4
A e ARe HrtekAl ¥, e te &

*3501] A EAEE FotRES sigith 124k Ba
2ol g AL 4 ﬂow &F7d &0l S
o4 2 B2 el oDl HeA) £33
e, A7 Aol QloE Bol YU TH
Foho7] wgel o, 71 BeaA HolrheA v
& Adl 8 (Bal)sh o] BoEEe] 43 el A
RS B A4S,
AR BRlO|A FEA o2 WAE 9o Ao o
S} AUSE S SE Al 2 Sl 7
A F2% =S A% AdS Fohfa ol &
A o] =A<l "z ARl Al
=, RTE] Al 7] 54 & F-3hshe Abelleta @
+ itk "S5l o TEke] WEs AW,
AEE olEd =4 "ekE Edf Al %E
=0l 7R A9 qnE 2 ofesH HA =
& g ok wer aAbE Zed A IS a
A 011 A = LA EASHAL, A8k
Zo Ag AAE FAR wFHA FHE 213
ol gt o 22 A 2t =49 7198 nhds)
71e AUAoR ofsfsls Aotk v Bl 4
gl ue} shy BBt Aol e WS el
SN 2 Sl deioz g § St AL
A, ol & AFH 0w Beehe wAtel o
o] RT9] A& 7Fsd= w=ol7] flall F8sithe

(e} =
< ¢ 4 U

e}

f13

W 1o o

=

ox W W
il r}m

g&

J?‘J

ML o

2 SHUET ojn|g YAt mALe e
el RT &3 72491 249 024 Ha
and Kim(017)¢] A d7elns ik A3 =
W g2 Fojsle] el FA-S diHlglo T
S5 JAEAY B nkE Al g Hadtn
ot} B Ao A BAE o dE mAlzF A
=4l FA7} Ho) A ARoz =H3
L dHe] T3 P E B dYEo] =R
g3l 3e4q 22 ol2/) sk 497} B
HA e Bite] BBl IS AlgE
AN Lol gt gHoz, PSS WAL

o —(N‘ R

D& o2 BMQ. XZ HAHO

24
AR
. TD

lle]l

qu& Hl e Aol =&o] 9l 7igel daf =
&

[n}

!
2D QolQ. TN & 25 (B0]

Z8 ®QO| OJOjLIA 2HEQO| TiGCE .. &
T, QIoHolM OlS gt O] 21RQ EBHA LoF A5

2|2t Sf2| TRo| 26k20| Sict, ... O|E S 2O 9

ol ofei| SIgict?

L BY
| A4 EQICt, Of2|% X2 EHO| giofQ, Daig

- 2H0] ojojg O] 20| 22| 202 It &
02 Al JIQIX| OfL|H ZHFS Iy OfD Akl I
IIOLCE, &, BcRSO| OIS signt
Q7 ZHEIGgCID £ 90|oF ofwd 9QIDjQIdFR?

0
Bl
abr

. 2240 ... [2187] LOf HO|2AHY, Ofm| BHoF

T

HO{Q7

| (012 DX| GHHS S A0 TIGHCE,) ONIDF SJofoF

5iQ. ZOJOoF GiQ.,

| OYNDF El0f BO[2AH OfT | BHOF BHR?
| (Cla) OIR| S Aol ORgtct) B8l &,

[

R .. OIYES 92U 9210 Qe gny 27|

of B A42197?

)

=0

N r]O

D|0101_Q_7 0l BOIHorR .

(=]

vy

=
o
214,

: g. 2.
| 249 O#ROF, JIHOF?
| oy,

. OHF|OF,

t~u Of BQIA? 24| A2
. O 49| TRom

| D209 Of NS QL AHOICH 2K RHHOICHT £
2
=

i &
rlr
_l=:



b

240 =S1stme X3 M3, pp. 227~245 (2017)

Ss. HiYgx|,

T: BX2 #492| TWROIOF, QX7 X2 42| TR
of 22 8gof, &, HOIX Of= 2INZ TS D

28U 42 JolQ. 13 LS .. X2 Yoo

RO 2ErQ0| gl O|QE 2O B OF,

9 dhstell VeRd 2} o] 92 725 AT
1:1‘33 HA WA HAAQ1 HEl B (Exploring)
Fg3lo] Fol B3 FAYE) *321‘:3: gelghtt

AW WA= 19 HeE MEE vtz AA|
kA %1, A4 gF WS AlA 0}~ ot
(Re‘mevmg)—o* EOH gAEo] F57lE 71AH R
ol Koz ekx HA Feje] Eo] Hojopyt what
g+ A= 7)1-% 78 gt aga RS
HpEro 2 %lﬂ’%ﬂ Al Aol AA 1A, 71H Q1A
e dis 94 qEY Al E }JL i, =
Q] F3KDebating) & 73ttt TS A5
7b AEglol “w7 ekl JeAAINE,
£ woE & F uure mAke =HARl
woll A& Aol “E e “dA|ghe= Azt o
=) = zﬂ—xg‘—:—o] | o] ol ) ”;q.“ 7—]
= I3E& EUYRE @84 150
I=2ane Sk 21% TA7F o' ZR1A| oA gk W =
013

Z, 9ol dAlE wARSAY Tt E3he W) g
WS QS olBol W 259 cloltlolsh 4
FHE AR ARE AFLE fEsl] HFH2
& kAol AES 3o sl=(Negotiating) 2 0.2,
‘WAL ehllsl= 9ule] & A(teacher-guided nego-
tiation, TGN, Oh & Campbell, 2013y’¢] g+ o2}z &
% 9ltk A& A0h & Ahn, 2013, 2015)9] e

B I 95 ATE 25en0 b £yl
ulﬁglﬂ 01 )\h—,ﬂ;d oz 9] 7\] /\101 l-:r/}
AAA = Cd‘ﬁ“ﬁrJ FHAM & F e
8}4-9141 A 7] A|(discursive-epistemic mechanism)
o) ahisle). webd ol el st AElel L
2 FPE 25 #3 T B A
< FEAE ”}0}‘:} 53] flollA g o] 9
= WAPF gAE0] g3 e AN opley &
a8 9 e 7;i77}?<15 Ao g ggate] a5
o AN A WAL AO, RT
of Al MR} 54 Fgete FAAYL 2 P
of] :

lO O{N ﬂXl R rlr r

l

NS AtnE st ged oz chjjgted 7}
3tA0l AR o]2 s &L 5‘%%5’4 25

s T = AU 2 ChEEdA 7Hd

2 A7) Y8 EEsts AW o7 zsugc o AR
o] A =% % I *ﬁﬁﬂr’h ofojrfoiel thaf 3
THoE e Fua it

Cbl: Q22 AQUO| 21gr, 28t QX
A4 A4S gloUR Fe LD,

Cb2: £2I2F ®rAf, BBl BIOF £212F KA,

Col: Gul= =F et

Cb2: 2¥61 QIN. 248 Qlizdll o &M,

Col: QfOlIN AN N,

Cb2: M[BIYEXZ AL NI|& IASQl= 7,

Col: ™&E 2t5{, LTI,

Cb2: Qlo| QIoiA CQiM.

Cb3: BfEl RO ZH0| A,

CoY: F2I2F Rk,

Daio oiR,

AES HLEE =~ = ©
e 2 2 5 Bl 4 A el

|
=2, Hd e 93 %H& ] oirMTa 27
O];(]o]] A A& Fskal olo|r]ole} #- @ﬁ/\l
]'%]\ﬂr O][LH ﬂ/\}-—‘ ﬂr.Q.jq_ %l—o] z,\]_ _'

7%
£2 @S T2k o) Wlo] B FAS HG
2 23z 1

>
ol

o7 £g3tAA ChbEEY st AY

Cbl: (RAZ Hr2rE0) ME|2F AQUO| QIOjQ, (T:
Of.) Q22F 2k QI&? (T: Of.) &&7 (T of.)
TR? (T: Of.) Of 261 Ql&. (T ©f.)

T, 28 B ™20 23cne?

Cbl: Sigl ©Roj,

T, D2igi, D2, US[oF of2Igh |O| ofCiN LhQ?

Col: 2,
CIPF OFgE GOI ... 5219 BiCHe S ... 22

ZO| B{oF OrQ MEHDF 4219F K 21K

Cobl: 2.

T 221 39 2. 43|, Ol 2l QOO 4 2(2F %t
Cr.’ 227

Col: U,
. L8|t 232 Bojctt B
LROF X2 S £3f0f, Of

&k 21K of, of

=2
=
Mo, Daix)?

nY 40



Col: U, @9 galy,

T: ®Q a2k, 13 O T OfCiMIl 4529 e
2 QIgiCH: OIOFIHOL,

Col: ul,

T: 2 432/L OfC|M LQILx|,

Cbl: QL. QolN, Qo Q.

T: QoM. D20 2 QL9 GOiM Of2[CPF DMy o
A{BHOFR]

Cbl: Ofst

Cb2: (REASOIN RitbAad FER) QoI LISIOIQ.

9] &3} oA WAME ChREY YS9

A A ARE A&A 07 AFsle] sHIE0]

oA wro] Yo Fo] oA FE7] 7t Yot
|

AP B Ao AT A7t o|2== sta, I
SR ¥ o Jud Me AYERES f=
i g A 9A WAL Bk AA

28 gre
ARG d5e) PR 2 T}
bl o

s, SpyEe] AR

Hammer et al.(2012), Levin et al.(2013), Richards
and Robertson(2016) 5©| 72%3}= ulel o], RT
Stgel Al 3ol 7 m g ALl
91 ol ohle), et make] LA Lol
bt sk g elth 2, RT7H 449
oM SYES ofoltolE & &
13 AAIsE wAke] 98] Fa
Ao thel HAW 25 It
o] AAF dfelut 250] el
A ekska, webd mEd A9 A
Pgell AAE BH 71EE HkE =
At} ool mAk= Sl Al Sl A]

of
=
>

TS

oo
SOl
4

o= 1o 1ok
>
~

fz

o=
i

Al

=2

A

o T o K b oo ff

et
m

o

C
S

1=}
)
R T V)

z
Y, Ho
o

-

N o rfo
N
N
o
9\;
o
|
o
T
o
e
fitl
i3
mat
i
A=)
i
i)

o o Q E

ol
QL
K

%
ol o
[
N
-~
e
N
i
rh

o
QK

)l
fu
of
e

2
&
o
v}

A g 89 F8% 4% o shhe o
BE G450 FUT 49 AUES TR 5
B 4% A% B

K
K
>~

>

N

N

e

o=

I

o

o
il
2
fo
re

o X M

S TR S P I R
]

oo >

L 0 ¥0 mfy o B mfy Ok
RPN
rlo o I
oX,
)
ot
>
%
iv
rr
=,
2,
;‘.9,
32
&
2,
Ll
]

AR E ol Fol % AL SE] 718 4
= 3

ol ol
p o = =
- jg‘

ol
e

ol off ofl & 2 oft 1Y

o op o 4o x

Ol% QO] gl Dol KB CF 2i2F AJHOL?

L EHE.

| 2H90| A0l %33 L3 TRA JHop

T

Ql ©RQl Aok, 12 Cl2{RSO| B A RSO

H ZEROZ HRO| LI WOl st gojQ,
St 2R
T: 21z0[0lQ.

A ol 42 Bk 98E Agen, 72
52717} WA Uitk A2 ST g
olake @ o] AAEAT. 1eE AY

>2ode o
i
o
2
>
N
ol
o
k)
rir
fo
2,
X
ol
)
L

& gejalel mEY SRS 0}R S0 A o
dagos tev e 9aE oBo g,

LR, D2l R [AY Te] Qlold SHjol Sig)

2| THROl| QOflA ZO| LIZLCH LRI oyEel
FOIN £5D| QO] TIOMRITH RF LAY ...

2z
| QO|ZYAE, D2h 2R QO B olgl 0)Q?

| D2jmiQ AZVlabe 02 ool OJRIF Lt
| |

LIDIOF Sl Rt2|oF WQBIIE? 20| oi8s
0z Qe Hre «f 1ai A Bo{Q?

. QF B0{Q,

RSP Of2 e TL &



242 FESIE H36H H3Z, pp. 227~245 (2017)

T 28R, 215001, S=25 2159 MIE RCF 2|
QUM7

Ss: 4l

T 218 2L RQe - Ol A QIgiR . Qe o
J| 20 HOIRI EH0| 9ojQ , O] BB £ &
Z212F 05t 1OF, Ofoh&=|A &7

T &N, &, 288 Ul2/Nd, #Heloldq 228 30 8
TS EfD QIR QE{OE KOSl Cfgo| 1 227

Ss: 21goz,

9 kIl e ole] REEY $EE 49
AT AT F 710l §oI8 wE =9
A 3, WA £37170 BA G & gle PR
Ladd e Sgsel A frgn 208
ol & AN Satel SEe] Tt 9l
N T S
Ag @A BAo] I Qe 4 483 A3t
R EER}

o133} 2o Avk} k] Al BEE AL
FAE SIS BE BES Bal g A3 23
U 250] @A KD g A4 Fol B A
o g3} BAE A AL WG I

sl Mz AA = Holth Ol% HahA o
B oo FRE A v flef] A

(Building on the Shared)3}= &
AT E oA S AAAYH 222 A2 o] &
H7E S wHEoul= Alo] ofEe FAENA
A7) olul A HEd 73k AL sl2F uw AL
ot w14 A 71A F9 shE ERFsiT
(Oh & Ahn, 2013, 2015). 213 93} F&lS RTS
Bl A A 7e] BokE w, S| Alaldle
W&ol A4ls Aste] HatAl 223 AAsh=
Exo] glomg A} RTR WA 7lsAlo] B
Al F9] shvetan & 4 Sl

4 Mz2 2HE dFal s T
RTS8 Aol e 5k £l

%—% murxu "H 71% Lﬂl Ea=lN ki
JXGE & gl 2389 SASAA 2

25 E

L—101 }\1 aug o] 1:-]

i A oI % s B 998 00

(Levin et al., 2013; Richards & Robertson, 2016). =
ATl A= ARkl oA WA} fA] o] A33hA]
Fg el Ae et AR A FE8ta, o
AL AFAo R L3l N2 A =23}
Al e 2ol #EEATh 2007d 1% 2et
A|(The Ministry of Education, Science, and Techno-
10gy, 201D = D& AAT e dE AA)
A ke Al 27 BLBAE A9 T, vy
Aol 47 WEE BANE BT BES o
ol E4 Q9 7132 Bl WA U
[RIH(p. 113)= 28t A4S 7F2A =5 6ka 9
o J#E E ATelN BAE el GEe
w3l AAE B Bl o2 %3 o
3 A8 S A5 3, B3] AaR S-S 3 A&
At AL 49 BAIE PAT ] 23S 5
AT, 4ol DA E B F2 ARET AT
Hoz 4sAeddd e 2EY B &
2ol Brw 71 3L Bal Bol WA e a3}
Aol AES BT F, e o] gite] mE
S5 Wl M) Aol el Fhe =)
s gahe e

T T

42 o2

T: AALOl K3 A BIGHE K8 CF &S Adstetn
SHi=Cll, ASKSID BEIO| & Cropstal A2 gfied,
AIALOL O AJeoll o) 328 Jlk o] 2e
[AaRE[SID MZE RG[ADRE]OIQf. ... O] &
SR nAMeh Crg NY g MIMGHM Aol 5
DI2YOIE . AL 24 QoI Bi2F AR XIDE A
Nt =

Aal: grof, g

Aa3; Of, 20| A4ZH0f

Aal: 2, 2, 2,

T 0lCIQ7 Ol &, o2 RS2, X2 [Ql]S HAS
K| QIOIOIQ . DR7? MASHK| OFR AEfoll X 24
[22] @2Igr §i2| RO, O 2Hof KGro| &M
[BIYgXIcl] 2E5gor?

Aal: OF MF01Q.

T: Qt Af21 2ioF, D20l X2

Aal: 4.

T: QIOUF 2 Qo] ROf RAIEF 4 QIOIOF &7

Aal: 5.

Aay: ZEtQ.

Aal: oi7l[ql SI88] & Oofe

oL 213 QIA?



<9

T &, MMWOl o421 oF . B E2IDQ, oD &
SfE7 04| 2f QIOIE gt B BNQ . SIGiof 2O

2047
T: X, 220 O] RSOl OF% TGl NS &7 TR
off & St S 2 QlojQ. R’ 2132 Qlof gt

& ZOf ofclof gl
Aal. &,
Ss. &,
T: Of Sl2tD AAGHE?
Aa2, 22 EloUerM.
Aal: 2], 212| Si5lof| OF 5D DLk O[gi2i L7,
T 28 NG J3fof Giol UeofQ.,
Aa2: QR B0 2820| Qo

T, 2%, O2lES O] Nyl O KQEOI i @ 28F

20| 2= SO B20| Qo] D QitH8 e Bz

Aal! @A,

T, 2 52 30| U2k gipr ofcicy?

Aal: .

Aa2:; ol

T. ol O] OO|&, OfSH=lA &7

Ss: 4.

919 tistell A B At 2ol AaZwo] AP
A Aze] 9 A4 TR del Frnh e
Fo| go| 29 AL AT F Y9hck WAE of
Ad 235 b AT I g6k, 23S
o 2 7|32 o S o Bo] EAdth =
3 A4 e A A 3, Aol #EE
95} 2L e PRE WFALHE Eob

AR S50l Lol 4 Aol FE3ka 1
AdA GEAoz AAT 4 Ak NS BAH
g RE Y5 P olobIFomn Aze

<l e 2102, RT9] A 714

EAo B5F 2 Rk Aldgtn & 4 gl
Iv. Z8 % Ml

AF7HA] B AFME Ao T4k A4S FA4
2 3 2% 33} 595 RT9| Bl EAslo] RT
o] A4 rbside] Algtd 799 RTY A4 7hs
ol & ASE A a7 =2 HFsketa, 77
o AHIE dAF o2 AAlstTE 1 AF, RTE
Ad 7hsAdel Agd Aldle wAke weHAQd
MGl Al Aol 2HE RFAAY, A &5

o o — R 9 — =
HTPEE> 285 U8

4

A0IA UISF mAve] A TSN BM : oXol - 2TN 243

of Weg Yoju}a, S50l Holo} & AL
A ANAL, B B4l i AR W
gk olske 22 kel el SAE 2k
AL FESAY, FAE VS Fea

So] BHE AL T AN AAGAY, A2

o= i o %

22 &2 } ] & ul& RTY 28 7teAel &
SRE Y Atk ol A7 AT o
< F e A AWJ% 3 %745#0 RTS| A3}
A

ael Ast Bel waEel A2t
ShaL Qg W, dH o o) ofAE 2
& FA R ofn] RT7F AHoje FEA o=
A, A2k RTRE] W 7hsAo] e
5 P97t o|RojA 1 Yute AL oA T
HoZ9 o) o83t A= wAke] BAs A7)

_\:_lﬂll @r%o] ?:ﬂ-/\g-—_/] 241;(40] /\}J_gr gulksl

_\,ﬂ

BEAGE FEE 5 Yok 48 A7) 37
q_ e}

)

>}ln r

rulo r

8 F= Aol ‘WAt Shlske JUI
F 3 2ol A 2T #He FHAME
B S gldd gl e S dAasA atdlvke A
A= F58 THetth(Choi ef al., 2004; Nam ef al.,
& Ahn, 2013, 2015; Song & Kim, 2016)

= szﬂ——r 461— —1/\101];\1
714 o2 uHtA] k3 E RTE ’“E
st o] Zhsdttte S E]lsta, TFAL}E} I}
g W& Lopol|A o} EAHOR |HFEHA ¥
RT 975 918 712 A5 E A Fstithe HdA
oJofE 25 & AUtk wehA do = dtw #HE 1
S AR E AR o7 RTE Hdsd e wAt

o] Al =3} o] & Addte A7Ate] A,
aga wAksh APt AEH e s PHT £ 9)

© A=A AA7F Fasivta Azt

=4, RIS F4ete 7452 RT7F 243t 7)
d olgfal, 3 ﬁaﬂi Aparete, JJr?fU &
ML, Al A g9l Folste T st
SHol A S Ego] Hrka 74 Mchin
et al., 2009). 3FAITE o] 3t Eo] HA R o] Fof
Al wAke] A Aol FOHT Fasitte
T8 U7t gleh 53] ol Zadk wAke] A
/\1 oﬂ__ 7HLﬂzqo 7] Bl o].w/] ﬂ.’ ﬂ.z‘z]—ﬁ o] Ax SB
ol thgh A2jolvt S0 HA A 2o oY
Al ZH&foF shertell e A2 Fo| 757 x23E
THRobertson ef al., 2016a). =, SHPEo] 7Fx 1L Q)



244 FESTE H36H H3Z, pp. 227~245 (2017)

=
3
g

& A99 FR7} hFd AAT ole] WA
galok s A ZFolok & AE 1
AL L5 9w, o)E A% Wt @k A

L
w2o] Pasiths A £ AL BE
el

fo 0% o

o
oy
Jo
Ei
rol
El
>
El
flo
%
ol
10
_O|L
i
rr
El
>
N
N

7 E-A 3} 2
£ Zolgt & < Atk Levin et al, 2013). ©]&
Al =W opeket RTY Al Ee] By o] 2 A4

oA A1ed AT e FHA RTY Bo] B%
9IS Aoltk. wat ofelat 2
4 ARkew, Aol wet
of 27 RTY AEE AYele HoE a4

=
AR, RTE a3k IASE 5% e 47
3 g uhE 8- 7k

X= A Aleloll A 424732 71 A (instructional ten-
sions)°| Y B &l vKdilemmas)E 7=t} 3K Colley
& Windschitl, 2016; Richards & Robertson, 2016; Ro-
bertson et al., 2016a). 31 H| Robertson et al.(2016a)
< 223 217l enbrt RTE #4oletal st
WA, wAPE 25 E e 2 E ol oftiem-
brace) X1 0.2 M| Azt 4] 712Y & Utk
3 FGA3it) o] 9} B]S=EkA| Maskiewicz(2016)+= RT
& AAsitt B9 AL 2 AIsHA Zerhal
=2 w7t S, amopd e WA} MY El A
Ao H eibolha wiith

e @ FYEL sl B A ite] A
& Q2 st RV AR S 850 Bl
2 A RS A AzE N §
3 Agon 889 4 9, PHoRE G
Aol 43} 4oz P F Yrke Do 7]
Zata 7] wiZolgkar A e 4 IO, 2015).
o Yo}zl Oh(2011, 2013)E 8 & 2Fe] 7}
A5 Fohe doln FYol Fske 7HlE o
FoFetr] wzol ol& AtolellM alshE Aol
WAL 2l BFoletal A1 A& vt givt. uhet
A WAL S Azt 4] 7] oA AEE
713, 12ig Z5& fdsky] st AlEA 7

N
rr
pak
_@‘
Lo
M
L
|o
S ftl
o o of

o

1ehar =A% el 2 5 slek ol A
& TRHCE u2 @ o, RT7}F #He} 4] Aol
A 'l Alsol 237149 Z3E o] 7] 4
alMe wet ol gk WA WAL waAf, A
2] Alzke] Agho] B gsitta A,

e

Choi, K., Park, J.-Y., Choi, B.-S., Nam, J., Choi, K. S. &
Lee, K.-S. (2004). Analysis of verbal interaction bet-
ween teachers and students in middle school science
classroom. Journal of the Korean Association for Science
Education, 24(6), 1039-10438.

Colley, C. & Windschitl, M. (2016). Rigor in elementary
science students’ discourse: The role of responsiveness
and supportive conditions for talk. Science Education,
100, 1009-1038.

Eisner, W. E. (1983). The art and craft of teaching. Edu-
cational Leadership, 40(4), 4-13.

Elby, A. & Hammer, D. (2010). Epistemological resources
and framing: A cognitive framework for helping teachers
interpret and respond to their students’ epistemologies.
In L. D. Bendixen & F. C. Feucht (Eds.), Personal
epistemology in the classroom: Theory, research, and
implications for practice (pp. 409-434). Cambridge: Cam-
bridge University Press.

Ha, H. & Kim, H.-B. (2017). Exploring responsive tea-
ching’s effect on students’ epistemological framing in
small group argumentation. Journal of the Korean Asso-
ciation for Science Education, 37(1), 63-75.

Hammer, D. (2000). Student resources for learning intro-
ductory physics. Physics Education Research, American
Journal of Physics, 68(Suppl. 7), S52-S59.

Hammer, D., Elby, A., Scherr, R. E. & Redish, E. F.
(2005). Resources, framing, and transfer. In J. Mestre
(Ed.), Transfer of learning from a modern multidi-
sciplinary perspective (pp. 89-120). Greenwich, CT: In-
formation Age Publishing.

Hammer, D., Goldberg, F. & Fargason, S. (2012). Respon-
sive teaching and the beginnings of energy in a third
grade classroom. Review of Science, Mathematics and ICT
Education, 6(1), 51-72.

Hammer, D. & Sikorski, T.-R. (2015). Implications of com-
plexity for research on learning progressions. Science
Education, 99(3), 424-431.



PS> £5 B8

=

Jaber, L. Z. (2016). Attending to students’ epistemic affect.
In Robertson, A. D., Scherr, R. E. & Hammer, D. (Eds.),
Responsive teaching in science and mathematics (pp.
162-188). New York: Routledge.

Jaber, L. Z. & Hammer, D. (2016). Engaging in science:
A feeling for the discipline. The Journal of the Lear-
ning Sciences, 25(2), 156-202.

Lee, H. (2013). Instruction, everyone experiences but no
one knows [, T7Y A/ T 1 Z2E]
Seoul: Education Community But.

Lee, H., Um, H., Chung, J. & Shin, J. (2012). The meta-
phors of ‘teaching as art’ and ‘teaching as science’ and
its implication in class criticism. The Journal of Yeolin
Education, 20(2), 305-325.

Lee, J. N. (2011). Theory of teaching as art [%] & 2.
Seoul: Mirae Heemang.

Levin, D. M., Hammer, D. & Coffey, J. E. (2009). Novice
teachers’ attention to student thinking, Journal of Teacher
Education, 60(2), 142-154.

Levin, D. M., Hammer, D., Elby, A. & Coffey, J. E. (2013).
Becoming a responsive science teacher: Focusing on
student thinking in secondary science. Arlington, VA:
National Science Teachers Association Press.

Lineback, J. E. (2015). The redirection: An indicator of
how teachers respond to student thinking. The Journal
of the Learning Sciences, 24, 419-460.

Maskiewicz, A. C. (2016). Navigating the challenges of
teaching responsively. In Robertson, A. D., Scherr, R. E.
& Hammer, D. (Eds.), Responsive teaching in science
and mathematics (pp. 105-125). New York: Routledge.

Maskiewicz, A. C. & Winters, V. A. (2012). Understan-
ding the co-construction of inquiry practices: A case
study of a responsive teaching environment. Journal of
Research in Science Teaching, 49(4), 429-464.

Nam, J., Lee, S. D., Lim, J.-H. & Moon, S. B. (2010). An
analysis of change in beginner science teacher’s class-
room interaction through mentoring program. Journal
of the Korean Association for Science Education, 30(8),
953-970.

Oh, P. S. (2011). “Unfillable Cups™: Meanings of science
classess to elementary school teachers. Journal of the
Korean Association for Science Education, 31(2), 271-294.

Oh, P. S. (2013). Secondary science teachers’ thoughts on
‘good’ science teaching. Journal of the Korean Associa-
tion for Science Education, 33(2), 405-424.

Oh, P. S. (2015). A theoretical review and trial application
of the ‘resources-based view’ (RBV) as an alternative
cognitive theory. Journal of the Korean Association for

THOA HHSH mae| M It

o

B 2xlol - 2TY 245

Science Education, 35(6), 971-984.

Oh, P. S. & Ahn, Y. (2013). An analysis of classroom di-
scourse as an epistemic practice: Based on elementary
science classrooms. Journal of Korean Elementary Sci-
ence Education, 32(3), 269-284.

Oh, P. S. & Ahn, Y. (2015). Exploration of discursive-
epistemic mechanisms in high school earth science
lessons. Journal of the Korean Earth Science Society, 36
(4), 390-403.

Oh, P. S. & Campbell, T. (2013). Understanding of science
classrooms in different countries through the analysis
of discourse modes for building ‘classroom science
knowledge’ (CSK). Journal of the Korean Association for
Science Education, 33(3), 597-625.

Otsuji, H.,, Oh, P. S, Lin, C. C,, So, W. W. M. & Lu, Y.-L.
(2016). Primary school science teacher training in East-
Asia: In the continuous reforming for the quality assu-
rance. In Lin, H.-S., Gilbert, J. K. & Lien, C.-J. (Eds.),
Science education research and practice in East Asia (pp.
245-272). Taipei, Taiwan: Higher Education Publishing
Company.

Richards, J. & Robertson, A. D. (2016). A review of the
research on responsive teaching in science and mathe-
matics. In Robertson, A. D., Scherr, R. E. & Hammer, D.
(Eds.), Responsive teaching in science and mathematics
(pp. 36-55). New York: Routledge.

Robertson, A. D., Atkins, L. J., Levin, D. M. & Richards,
J. (2016a). What is responsive teaching. In Robertson,
A. D., Scherr, R. E. & Hammer, D. (Eds.), Responsive
teaching in science and mathematics (pp. 1-35). New
York: Routledge.

Robertson, A. D., Scherr, R. E. & Hammer, D. (2016b).
Responsive teaching in science and mathematics. New
York: Routledge.

Robertson, A. D., Richards, J., Elby, A. & Walkoe, J.
(2016¢). Documenting variability within teacher attention
and responsiveness to the substance of student thinking.
In Robertson, A. D., Scherr, R. E. & Hammer, D. (Eds.),
Responsive teaching in science and mathematics (pp.
227-253). New York: Routledge.

Song, H.-Y. & Kim, Y. (2016). A coevolution approach
to verbal interaction between teachers and students in
science classes. Biology Education, 44(1), 13-24.

The Ministry of Education, Science, and Technology (2011).
Science 5-1 [#}8} 5-1]. Seoul: Kumsung.

van Zee, E. & Minstrell, J. (1997). Using questioning to
guide student thinking. The Journal of Learning Sciences,
6(2), 227-269.



