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Development of the Instructional Model Emphasizing Discussion and the
Characteristics of Verbal Interactions during its Implementation in a
Science High School
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Abstract: The purpose of this study was to develop the FPHER (problem finding, prediction & discussion,
hands-on & experiment, explanation & arrangement, enrichment) instructional model emphasizing the social
interactions, and as applied, characteristics of verbal interactions were examined overall and with each step. For this
study, this model was applied to the students in 10th grade chemistry classes in a science high school, and their group
verbal interactions were recorded and analyzed. The results of this study show that most verbal interactions were
classified as on-task interactions in the FPHER instructional model, where suggestions were predominant to the
acceptance of opinions. There were a few interactions in the F step, and there were many suggestions relating to the
solutions and lacking in confidence in the P step. There were many suggestions relating to the process and orders in
the H step. Also, there were many questions, some explanation and dissatisfaction, as well as a lack of confidence in
the E step. There were many high-level interactions in the R step, and mainly interactions with worksheets showing
high-level problem-solving abilities. More in-depth research is needed to develop the teaching strategies that can
activate student-to-student interaction and student-teacher interaction with regard to instructions, enhancing thought
as counter-argument, justification or sophistication, based on the instructional model in this study.

Key words: FPHER instructional model, verbal interactions

1. M 1996; 7+41%1, B3], 2000; @43 & 2002' Q
% wels), 2001 B, wef3), 2002 Azre)
Wt w80 FIAQ BHo Fe|He oik A gofuf shg2 2 oz A+al A ”E’“%Oﬂ s

AL WY 4 o 1k gle Aule) akyo] B3] of  olFolATh dgolA MAIE sYSEA oS =
T3 Qe A2 Aol Anl ofAle] At R E0h= =o7F AR ABAES Fe AR
o oo & w8H Q4L AYLd(Solomon,  (Hogan, 1999). E3F =9 Hafrte) 4] &0l
1992), ol HE&Ql Hely] sloa TAUS0] =} o], TSRSl A =99 T Hsxpe) el
Ao 7S mEsiy g2 Ausavy e @ & AEH she Aot (Driver & Heather, 1996).
74w AT E2o] §a]A oA} AR Hjoks ABA pAdEYo] M2 SHEE FR AR L
st Al W&o} o] F 4 9l7] wjFo|oh & Apere] Az zbgol o AL RHolE o] Rl Y
@, 5EH ST sk o) gl WA e | AAE WRsehs A oR 2 ol AW
E3lo] AJZL ola] WAL AT 7|32 Alneln = B9 Yolubs EARSHEAL ﬂ%ﬂ—ﬂ%ﬂﬁ-‘ﬂ
2, 20 B2 QX Waolu 8o SAlefw 5 WRAES AuAgel SANAS Rd Bl ozt
83 d8e g3ttt (Alexopoulou & Driver, 2449 BEme 7hsstA aP7) W2, shaellA

*WAIKKE |
**2008.07.01(

J]
=)

Hax(bschoi@knue.ac.kr)
F) 2008.08.03(1AE 1 2009.03.1824&:

1) 2009.05.06(3x5

1) 2009.05.13(2 552



360 z#y-

[
>

|4

o] EERAL uf ¢ Fasith 1y ER 3k50 &
Qo] ZAxEe] Skl Bl ol BEE g
2 - =& o] dAolt}

T3} Alzhol| e tiste] f-88 AA) AR-of
-3 =9 (initiation—response—feedback), X143t
W3 true dialogue), 183 T} EE(cross
discussion)®] Al 7IA|2 FEE 4= Qlovt HA %
bt wap B2 A wHAsty] ofgivkil iy
HLemke, 1990). EE 52 A7t wha} of
2] 7|l ZAStA oAl EFET Qi Sk
3o mE EREs BEE 850 23S sHIEY
ojafg Fxlofl FLup TXUA<l Q1A HE ] 4
of Fvkol whet St H(guided) B2 WA A
(reflective) EZ0] ItH(Wilen, 1990). ¢tij= EE
- 54 FAe B g, ¥, 7HA, =, B4
ol tiEt Y olFlE FAA7|7] Yl o] fE+=

Feol 1, MAH EEL B Ad|, 47 5L B4,
3%, WAER gelel] a Bl LA} of

ARl 2202 AL o] TR Ygerh= HoA]
o] @ (open—ended) EE0|tH WA EEL 7

ER 292 95t 44 WYOR, BEE B AT
24 Siaizre] ol gLy ol o)Al @

43285 Y84 I-R-F(Initiation, Response,
Feedback)oll Btg3et gxgko] 9k(Duit, 1991;
278§, 2004). o) tFE TAbe] o8 fuE=
=Y sHEo] SHet, SIES] SHol tis)
AP BEdg Sl [-R-F B o)A Alaag-S 7}
Z38h= HEFo|th(Mortimer & Scott, 2000), BHES
5(2006)2 H2AHE-E A ARG 22 ) WA
& #4449 4E(engaging, explore, explain,
elaborate) Z%-& A|2s}7| = sFgict,

3158 SIS R ekt 7 98
Takao] stelel ke Welel SedolEaT,
2002) et 25s FolAl TehA Aok zhe

R V- )

1o
>
&
Y
N
Jr
ot
Q. {r
o 12
[d
i)
&
st}
le]
&
ol
ok
hl
)
ul=

A7) Seehe s
BENAo)N ANAAE Frdos sy B
A o) We s

&
ol
=
ot
ot
=
ol
og jid
wjn o
Mo .
i)

o] AAF Ap419] AR S EefliA o
§ =9] 7lg dol® 7lofsle AR WEA
tHEw &, 2004). 18U AE7H4] 3 At
A ARSI A3 AEE AR E AR SR
(Duit, 1991)°]W}, &-58r5(Tobin, et al., 1997;
Slavin, 1989), POE 42 & (White & Gunstone,
1992), E23<5(Dillon, 1994) 5ol & #H#F
Soll= 3t GAY B 7123 FYH AMLE 5
o 74 sid Aot & 59 ALt 7k
gk Akl g Ak So] vEsiet, 3t 2k
NE 3 Parnes®] A4 EAE 23,
1997) It Renzulli® 4183tE 2 & (Renzulli,
1977) Tl = a9 = ABE A5AE-E ¢
gt eAAEro] BEsith meb AT SHo|
A Zheko] EAHl SHAAE ALE A AF3 Ao
AR YA E g Y 2o F s}

o] AFolMe BEESYo] &s] AYPE 5 Sl=
2L o B3& fdsts, 1 23 uet BEE
FUE Hgt Z2IWE Jfdste] Agsiglct 1
TAI A Yehhs 2dofd] T 28] ZRka
ST} eAdAE EAE ARAHE EHd FoF
Ho A 245k, ofet #4E EYE EE
< Y8l LR M2 FHEF oig AAES
A} BT,

oo ki

ne e

I a7 9H
1. 893 g

A7 WAL A A7) Botmsetn 1ahd shy
20015itt olEL 33108 44 W SO o
BE BE AN AR71ER A4 (P)
7 90 o[l FAHY AXFEL Rg3t 5ol
ok 2 GUSHA ARole) A9 83,002 <X



Sl
e

=

A 2AE A,
HEHMESERER T

B4 S0 E Wil

FuTTRE
U g go

L

oo

32

v

o} o] ARH HBAGS BEM BE TAL <
AP F 19 gom BEL WE SATR 4

922 Y= s of7| 4 AAE oo
FERAT T

% 7t

2. EE +YUZH(FPHER) 7%

o] AFoA= et S BES BA 35}
A 2ARYS AYA+(Osborne, et al., 2004
EE psiint, HT detugol M A ool
ATA R Taf 429 €] gt Wete 2 POE &H5of T3t
Tilo] #24d|, POE E5-2 AA Astol| A w3} 7
off thet SHYEY )3 F=E Ty A3 AtE
ATHWhite, & Gunstone, 1992), POE:= 3419
5024 oZ(prediction), #&(observation),
A (explanation)®] ¢fzto|t}, o]t POE &%
A OAE SIS 7o) BER2oR AdE= A &
THAolgke Bt Qeh(argdE 5, 2003). SHEE 7t

A7} §lol At A
SO o3t 94E ¥

J

..}'_,
o
4>
e

N

_—{o

finding) - &3}
discussion) - 3JX7]¢}k
experiment) — A1
arrangement) — H3HA17]7](enrichment)] T
Ao},

olg} Zo] Fpuel oduge

=]

P

S

ro,

o2 -d

1o ot
i

74, 4% Bt 39 Htig
o5 B hREg gEu,

3. FPHER 20| ME T2 12 JHd

o o] A B9, SASE A RIS A5 Ak pYuEe] qIY £ T2aBS Al
Aol S HjHA T O WHT = 9l A7) Alg e 7} Sfell AL 3He ol S ZhAl Ehate] ek &)
TAE AEY 4 Sl 7188 7 S 9lon, A4 SHp wA 3919) HolE AA Gukslel Tl FolA
o F2& WHshetede wgg ¥he 5 g 19 S Az Al ol dofd 5 e Wi A
A A 44 mae] RS POER shgick. T2l gstol st 89 £9 WM E, S BA
7]29] POE(White & Gunstone, 1992) $¢m 3L By speke £ 2 oFx} skl Y Fo) o
DA AAZEY] I B w3k DA vkt whel& AlAShR, Z4zbe] dhlol A =oluAlof] whe
dfSitte 9ttt 50 1A £ Ak B8 At F163AE Y] BEERUS A% 222 e
S oA et HEE dol AskE Ay ok g Z2O8E 58 ol 7], vAl |akE
o HEo] A EAEE S fHE & Qe 1 A, 8809 v g} ek da ol Z}
E 1
Foixte) oz B

nE 1 9 3 4 5

TE md onl 8% ol ae WA T OB NS O B 9 EN A4 U BE Ae B 54 9

A=A A
LTS_;;:* P 92.099.499.8 96 |92.0 98.6 99.5 96.0(83.0 98.0 99,7 99.4/99.7 97.0 99,4 99.497.0 92,0 99,8 99.2

* 10079 9H4.



362 zsz zwe

ZF 47PN Eo g8 mR o] JiEE o] £of] FE
Ak T AE-E FEe] 3l7] Y3t MO 2 Small
Scale ChemistryE A-§at9+=], ol 4F 274 Y
o] L] doly| wie A3 Aj7to] Hofro] EE
<= ANs] Agshr] iielrh, = 2213 3

Aol et Taky] wjero) A &

structured) FEE T3] Hr}

4

I

o

i

=

o,
[

rir
i
N
2,
S
Z
=2
I

Adhe =7t AYEH=E NSt 3} AL
A Jzago] gs| dojue s EE FAHCE A
ekgich 7 1634412 BEE Az 2 O3] o
& Heti g Awrte} Zetangehuel sl |3
WAREY] HEE AA 4 Bt g eg HS

AT,

2A

o~
o
i
ot
b
e
X
e
ap
2

ol
oh

AT SRS Z2IRE s
SERESIECER DEE S

ol oo S4Fo] thi WAFPHER HA)
oYU EEL FAOE AW
e AE BE £92 A9 228 e
B Hawe] i 4TS e £8
E80| 2 BE WE ool uj S}y

R
rlr o Bl o I orlo 2
ol

S~
Rl

i

 SANAE Bz B0t 7 BEEE 5872
dxstel, S BRI ol v
Fhiebg olg3tel PAEY SRS Hatsisch
%05 ARe} H3 AR E B2 £ e A
ST S-S 7F BB ST RS EES
oA BIEY HBAEL Yotns] S8 ThAl &
Sofl thaf SUBHS AR HFo] At AAA
shy 2913 AT} A W] BES ShuA, B
FAAE AT

X Oh ok ox Bl Sy Ot [” > o

2xR oo

165149] 49 % % 7je] 2412 Ase) 872
Qe BAgAo R AT R WA 2 we

£ 7] olal B A FAlE A dskEe] 24
Ak, = S FAE AT ojf=, oA 4=
gol & S B ohdzh A WA FA7E oFet
2 W& durgiat ygoll Yo 917kAl 9] 2tk it
& AR NARLEN EAE B M G0l
Uehbs =27 7He et A7) WEoit, w3 F
AR A B WA FA4 9] AEAE AR £4
o] Hol st € FARN7 wEelth B2

= =2

qaigon, med Ardes 77 BAsIT

Aol AHEREE HAs 93] $4 ATAES
Wasisly] 93 BASS At BASE 7]
2o dojd AEAEe BASAY ANATHS
7, 20052 BHES 722 SEon M Ha
slsls golg AL X S ‘ol
o4 el VHE ojeks AR RS 271510 44
3 odojx ABAE BABRNA, 2000 EYL,
2E 19) AALE 9748 ATATL 13 ZRsen 13
293 AL HeRS RS} 503t T Boletts 7
e B9 BABE 2485, & o a8 A7),
7h ] E4E weks] shadth BATEAA
AAH 2we] ‘S olehs Awae] His 4
o Al WREE F REOoR Ulo| T 4w
3 Aas AW o2 He ABe A7 A A2 2e
d A5ag 58 WSl Astelrt 248 245
g olgste] ATATL ATE BET A Y
2917} 3 BE 19 R 0A 2R dojH AHzate
& oh 27 RS 3, IRtE AL} 9215 TP
A4 E doly] $I3 Be) NS AR o7l
A golE AL uhEo R BE 19 Lol A 74 A
of ofol ATAGS ThA] TRsted, AL B
s3} w5 A4S Bus] AT 2Ae AR,
ofe) Ao} AuY LA AH 7 BEES AT
oF MApEbg SASo] Asaee TS, ofd



II.

re

__rl.

L

1. e

0|

E249 BH(FPHER)S] §4

o] Aol At EA 71 2% BEE
©] FPHER +QE%-& 7ot T2 15 7
B AMSIEow 3 20 /i 2 g o] 7F o
4 54 At

o 239 7 AR 43 AE-E EA3e
A FARR FbE N A= op2k 2t

e FPHER +UEFoA F dAl= EALA
3}7] @A|(problem finding) & T WA A9 4%
= A WA A2 dzfagola AAE o] EAA
717} EojA EA7F AAAYHA LAE ] el =
2olnt weka e 2R e) Akl
ohe ZR e BA wEshiR ddEoe] A4

A o F Qe AL HERpt Aek 258
SHHA 22 FAE WAk A3 SAlsIT)

P @AE d&3tn EE37](prediction &
discussion)& sjAsof & FAY A& diejA T
A Ao o) o8 Aot ol 7]EY
POE =284 P @Al o&8h7] Ao Rt
AAHY Fpo @A X AT IS 3l
A ZA 7Rg dEEokE Wt 50 13

ol
AT

& et MY LE

4 = Agkdo] ddthHWhite & Gunstone,
1992). ujebA] o] Ao A B2 BB 717
HallA 42} I &5T WE-S 2AR 258 EES §
sto] mhaba A 7INIgE &L St s FE5H
o}, o] ©Alel A IsE ERS AR AT 0
29l AEWSH= IAgollA] WA ARLE o
k.

H A= sfE71e 4937 (hands-on &
experiment) I} O 24 ojuf =34 FFE FFxs}
o}

A
WA ATAEL BTN Tet gt Ego) 2
Aol Aol Agoely 22t &5 79 34 &%
& 7gto 2 BAE dotes AolBRE gFAY
et shhg YollAl A £ 8 ThAaL = 22}
a4 Qe ol ZgE ook gt} T1e|u 7]E9)
AT FAHEO e AR £YY BT F
o] shSo] Y 5-e Fwokal T Y0
Wb lato] 57] wj#oll(Chang & Lederman
1994; A= 5, 2001), of @AM 243} B 4

Al A ol 23t Aol FHEHA 54 EFol
5% Z Small Scale Chemistry (SSC) Z21H({
w7, W<, 2005) o)g-ato] ST o= A
Hol o AA|URE [ BE FAAY] A FOr 917
Z9] sfatake-S FAlol AFYATIAY 71717 E o]

B2
FPHER +92g2 £%
= 24 94 ad
o BAMTST s ugel o BebE 5/4E gueel Foldl B B8 BT At RS
(problem finding)  ¥Hetsh= Aot}
_ s 8o o F4) 82 Azof tha) Aoz Takd 270 s A Z s oS 8-S
d5ea 2] R wed Eed st pgelnt
P (prediction & - 0] TS SHAIS0] A A8 AR 4 ol whe) EIEE Ape) Qe WA o
discussion) W& TS wich AL SAEY] EEo] 75Rns AT ARE AN EE G5
S o] Hash}
g TS B gn me s ausi sy o) Aol o) Ak Bl
hands o - aehs wAelA g 2 sl 8 atole 4+ lms Ao} ek
g SRR BESL . szl e iR ol AR uigo R o2 2Ase B0l
explanation & . Spgol Aol tel SR A2 71 % S T 5 2l wAlolof T
ASAPZL T el i oIS Sl ARk DA 7| A0l 3 AX TS Bl 4
(enrichment) o} W82 AAlsh= EA o,




364 237z

AR 119N 7]. o}q A 4G 23718 Az
T 5 U= A Folrk ol2g SsCof =ojo R
AzEe] w9 83 “_:M FEAEE ) A Al
o] SHEE T SFYEE AL Hdl= SSC HHA O]
Aol 23 TES EA ArEaLo] Tursl)
Lol

E @A+ A9t A23}t7|(explanation &
arrangement)2 POES|A AW A= ‘_—cO}ﬂ] )
AEo] AS5e Ad st A Atolo] meg sEst
< ot} o] BAE AL 7o) ERo 2 s}
© o] adpHo|mR(1dE F, 2003), H @A
AEE v R ﬂglﬂ <= 223kl HE3t 7|
=E=s =& T4 FEsH o=

3 Ago] BAEtE it

R A= A3tA717](enrichment) 2 FA19F T
g AR E-S AAEL A2 EAE WAskE o
Aloltt, Renzulli®t Reis(1985)0) w2 A8
Hat o/FY] Aeat Zely, A Aatgo) Atz Ak
< sPAA Uehdtia shgledl, JAAEES 7HA et
I SHEOlA Aot E 45} dAQl R ‘:}75” AU
© Y 23S 7pdsiglch R SAlA giyEe) &
AEo] A A AU FFAAA BH-2 7‘““—4‘?1 =
AE Bl FARRI F2Y A L AeF B4 g3
UL Aol TE EAA7] sHAchEE 7, 2008). whet
A FPHER 9 232 438 w47 ok 344 <)
A EATAQ F Ao 98 v F dAE
T 5 gloy, 2L FAE S5 k= AT
A-go] 7hset = BEolrt,

+¢9 2% (FPHER)&
= o{opa A& A P 22 2Aog By
FolAE Ul 70 FAle) B2 B
A5 doj Asakgo] ulma ks ol 8
A} Bepel £ A0 442 At s APOI
2] oJolA AMTAREL WHEdEa Bl ¥
Efi it
AAH JEge] B4 Autg 2y, 7 mEL
A B AeE 91.4%, A 78 &L 8.6%2

tu

Y F STAEO] tEE J—]'Xﬂ" # Aedl AL
e ol $hA o] Fojzl A A3 ARG o
S3hal 65_,"6 EH“:J Thmklng Science 25
]

Aol AFol A _L].zﬂ- D‘}E 711:,Hc5’ 2007 o] A ¢
82.6%%} Blmste] et Eatn S A=
Agol B Weg & 5 vk ¥ Foha 15hd g
o= 3 MBL A¥ (TS 5, 2006)01]*1«1
94 5% Hrt= tha drt a8y o] i o] o3
ow T g Ae o)A XA é 4 HEAE

73 1% X-I,J;Q 7~U:]4 A]—gx ‘_ 6 20,2 o] Z]
Zj‘ Zo] AT ALo] AHolA W AT W}
oF 4 5uff =7 Ueht Ao g ol Aol MBL
AB (TR 5 2006) Hibe QXA ZHo Abs At
0] o B3k

olefat Aike EESQIOIA TS 1o AT
o) A U G 4l U skt s
HelE AA4 E90) ABargol wol dojgths

134, 2 49 =

A& Hojgr, offd P
Sxote A ZA% 2

A FzAEEs 247 vl

o} ulsit,

AX A ZH| AoatgolMs At gHo] 22
23.4%, 21.1%%, @A AL A7 7 Z+zh
19.4%, 9.2%% JEbgT, 0|9k o] elAA| Ao B
o)AMY 7F ANt A= At el 1Y 1 oA
oF Zro] AR dedET B Aso] g
b we} Q1A FAEBET B0, SHAAE thee
ey Aro] e Ay 9 Awdt A s} wekt)h
EEZgYoA S5 AISAR S AdtEo g S
Zof] AAE WE TH ARo] gol o]FojH 1
288t ARl st SEollA Ao tHsz a5t

5
Sy 20 $HE she Awe] el A
52 1A BN, AR BN £AVE AT
Mo 2o Woln, B3] QXY 2W 45X

% Q3, Q4, R2, R3, R4, MS2, MS3, MS4, RO3,
RO4E AL s, UHAE s9led A2
2 ER3cHAE A, 2007). ol2fgt BF7|Eol &
B oo]d AFFAE ATt ALO] 2z ARG

2 51.0%°)1 3t 2o ATAEL 49.0%0|c},



HBIYoIM Lierd

E3
dojg 43318 $3o ME = M= (%)
s FHFE AYE Al 5 = 254 A
GEA QD 191(4.1) 104(4.1) 295(4.1)
HHARQ2) 739(16.0) 412(16.1) 1151(16.0)
A48 FARAAUEQ3) 150(3.2) 78(3.0) 228(3.2)
HERIZ A Q4 6(0.1) 200.1) 8(0.1)
aA 1086(23.5) 596(23.3) 1682(23.4)
g RY 291(6.3) 118(4.6) 409(5.7)
A(R2) 626(13.5) 363(14.2) 989(13.8)
S HHAMAYERS) 60(1.3) 40(1.6) 100(1.4)
Az (R4) 10(0.2) 10(0.4) 20(0.3)
AA 987(21.3) 531(20.7) 1518(21.1)
o1 HFE(MSD) 161(3.5) 45(1.8) 206(2.9)
EXil y iﬁ(ﬁgﬁ% 353(7.6) 293(11.4) 646(9.0)
A4 ‘;ﬁﬁiﬁﬁ%ﬂﬁ 402(8.7) 117(4.6) 519(7.2)
2] WA RHMS4) 11(0.2) 9(0.4) 20(0.3)
A 927(20.0) 464(18.1) 1391(19.4)
7 42RO 232(5.0) 115(4.5) 347(4.8)
kg . FeEFE(RO2) 108(2.3) 62(2.4) 170(2.4)
A% 0y FEATNROY 30(0.6) 180.7) 48(0,7)
=2 AMER04) 71(1.5) 26(1.0) 97(1.3)
A 441(9.5) 221(8.6) 662(9.2)
| 3441(74.4) 1812(70.8) 5253(73.1)
2A(BP1) 21(0.5) 11(0.4) 32(0.4)
A (BP2) 18(0.4) 14(0.5) 32(0.4)
5 AAIBPI 133(2.9) 135(5.3) 268(3.7)
ol AP 64(1.4) 60(2.3) 12417
A191(BP5) 36(0.8) 26(1.0) 62(0.9)
el AA 272(5.9) 246(9.6) 518(7.2)
"ég EuH(SAL 218(4.7) 132(5.2) 350(4.9)
AFAIEZ(SA2) 152(3.3) 48(1.9) 200(2.8)
B2oly] A&LTHSAY) 13(0.3) 9(0.4) 22(0.3)
28 A7)NEGAY) 3300.7) 18(0.7) 51(0.7)
AZHSAB) 10(0.2) 10(0.4) 20(0.3)
A7 426(9.2) 217(8.5) 643(8.9)
A 698(15.1) 463(18.1) 1161(16.2)
71EHOther) 1112.4) 47(1.8) 158(2.2)
A T e A 4250(91.8) 2322(90.7) 6572(91.4)
A
-;,’]—i& Off-Task(OT) 378(8.2) 238(9.3) 616(8.6)
UE
A 4628(100) 2560(100) 7188(100)




PEREE BR8] (O M uER W B

I8 1 UAH SHAPHY Aol YIAE LY L2

3404 B B3| BE 59 A= 1 FA O
A= AR 25.6%, AW 7} 8 9%=2 oA
AA7F o AuE7] Hk 3uf o] Aol 2 A of tjshA
= AAAIZE 25.0%08 A7 )= 4.9%2 A
AAZF 78 W7] Bt 5uf ool it

oje} o] oA HA7F 9 By H ¢ £
7 2 A AR A E AR o2} 2
= Wiz A2 oA A v)A] GEEe) B
oA 5TA = Y F HEIE712F A8 oA oA
N4 dojub= Az Akgoldrt,

&
o}
A
A

= M o2l (AR BE

M4 2% sHoF =N, (e 2 Aol

HH O 2071K= & S22 =IRoL (AR
2 21

Moo gt Hol T gount of Soles 7 ol
oF (2 TP
BN E RCH O HER WA, (BRI 2

A2

24 : 28 01, OWH 27,327} TREG, AN
g uf. (82

4130, 30, OFIE 9 5 (22 ZE)

d|

WA & OIS0] KO 991 50| (MZ/AA)

N4 25 B9 SO, (IHFY 22 HY

A : Of Tk 0 BOF Bl HTLL (28

24 1 Ezio T3P 0.3mi7 Ml @E gou  (
& zg)

N4 ot B 92 Uy I3 22 Uy Aot
o0l (mHIZIEY 22t FIoY

B4 1 35FE SO0, (M)

a

g% 1 of 18 370]
& H2h

b= 2 2207 (A 2

A

Qo] - ozAA Ao sl A7 HE ojF
oJX|A] L | E BAFIL Qlrh. & 404 K= vkt
ol 25 19 A9 AAAIZ}F 21.0%, A7) 7}
11.3%= AR 7} 2 @2 4528-E Byl &2
= 49 AS= JHAATL 17.6%, JAL7)7F 6,9%
2 36 ol YAAATE LAlste] REHE Aoz}
WSS Boje ol BEHEE Yh9 {yolvt 1
EUEY 7R A4 HHo] Sle AR B
=3

DEHE Aol Aol glo Ak oz oA
A7F QA7 Bt o gol Uehe Aol AYA+
ST, 2004; 47, 2005; 4 5, 2006)2

o 92 91 B WS WL @ AW WSt o|F ATONE 1 o9 E BT
xlgy 23 HOH
E4
2 B EH AN Ao TE §5E s B9l
nE 1 WE 9 nE3 BE 4 HE5
L 2AAA 21.0 17.3 19.4 17.6 25.6
FA o) 11.3 1.1 9.0 6.9 8.2
o SAAN 23.6 15.7 16.4 9.7 25.0
FA T o u 131 9.1 77 55 4.9




of Tt Altel JHE E51 A4l e B
L, BHRt A S AlXste] skt ol%stAl o
7] miEolhal sHih. ol Wk QA9 AT uf
of oshd, Metal S5 A9 Ao Hzhe
el wk2 s Asls Ao g Hobal o]e} 7o) o
BAE ok ©3]8 T ol} TEAE

2 el

3) ez

Aol o7t vEhylTh ¥ 2044 Y
SEARES Aol ofal] Ap4lo]
= B SEAtelA AXE Bol sk FTAE
4 ghokeh, =T ok 8ol thet ojsf i
o e B8-S AR VIEA 1 9le
FHEAR EE2S AT A7) S BAE
& TN A Haghe] hegt sk
off thgt Evto] o] doiyitt, ol2jdt Bykel
EE 55t ol 4sag AsjsiAu
DA A S At 29122 eyt

32 ol2eh Brte] HF o2 Aol s Aol
A A& vehd Aolok,

rO o N o TN %
T

A

—_

oA =V R . )

rlo

s

g4 22| S 20| JtH Z+E 008 AT
ANA (22

HIS : WSL. (22

MUY skEEetEnots) 35 Bl (8

- 52 -

AL 312 BET 21z 0mr] AlZi=) s

B Wl SR (7R)
ZM 1 LE AR T2, HAE EHOL (22
M4 1 2 SHTOIS 12 Wl O YA £2 ofs

AR eIl MBUHoA Lerd ooy ysnge) 51 367

B3 9 X2|Zota Sk
T FEke o oI (=
A ool glol. (EE

L2 stm

[u]
\,Hlo

IL

r

HIS &, (E

=AM - m2XIE HEL (ERY

& . =Za} 74 MX|at (XIA)

BIS © E2f elof =, (2

I FCoot L, (28 28)

B 07 (e 2R)

A okt = AUV (apEHE 22 XoH

Hoin ARl Mol BENE WIEE

25te] A Aol oJahH Fssgolale S
1} sHYO) Ao AE-S i sk B, AN Tt
ohjiate] ojake sl Aoz st 1aal o]
23t skl 4l FEshgolal dAH Jodat A
o4 oo Auboll AA AR FHHA AIE e}

U Aoz HUEAGCEH3] 5, 1997 93]
1999; Johnson & Johnson, 1989: Slavin, 1989
T 2 AFolAe Bt hlAke) 9EkE 6t
WAkl el Erte] W2 AR YElton] ol
AVE|H A ARGO ChpS ZHE D) o

ok

ol

BN

=

pA)

x

mE rlO
£
O K1 2z oo o rlo e

i\T«
lr >l{]
<k
pas

o

e

o

s
pass
p
£
)
s
e

=1

WA HE chie) egol B 2o] 24sty
sjof SYE 7o) ABAT RS
¥

=2 5 BANA HHHer RE
Fojsto] nAre} sPgo] JuARgo] dds] dojd

A~

oluw
Ea RS

Gl 44 Aol WAtk HAkuFS 5



368 stz iy
o7} BEst Aol &g Holk HiA BER
(report talk)S F2 st A28 YoM Driver et

al, 2000). ¥ 97NN E22 BAsk] $3) @
AL 54 o] ol BEAS EE0] $4HE
BE M EES BH4 WA AL £20]
PSR e BEAAL S| 24 BEA S
WA 2ol gL Z1Zshnh. ol Heti sy
£ fjiRo] B2 JEAgHTH: £ 44 ¥5
Aske] ABAGE F2 sHe Aol oy, ol
Z+a

fu

EEA 580 mgof 24381 4oty mlEo R
Holdk, &3] _”5131 M) tfo] JaMdeo

27t E sEve B

3. E249 DHOIN Ligtt Soitly Ms%
g0 £%

7 9 cdojd Aol £:419] ofix Ao
A5 WA S A Herbsx] gobi) 94

A‘i LY
A Q1A Y 14942\1 ojdof| A zt 1:]-71”31 /\PEXP

T
H1
Iy 7
i
[
o A
[Vb]
&
2
PN
=
bas
I;
_{
HU
Mo
2
L o
?‘~
E

ra
X
flr
M
do
_&,CZ
B
Jl-)'
ol
3
E
lo
i
foh
N
ok
]o

za n}ol-ocq _414 ogg:l'q]ﬁl—« x]./k]ﬁ Hz&o] E

Fo v T
3 Wq oz d&al7] BAclA Eshe 2Ao
oot AEs, sidstust she Al 23 g -
.Q_*].L— u]_awdzﬂ- APEZI— 2.0

S5 AHSP] BAME dAE SHeN P
AR, VY AL, U g, AT, BAUY DA
o WA, AN ZuolA] A} Bk, AIwHE
59| 45 280] 2 Ao ushA B 3

A, Yol % UG ) BAS Yehpon, 4
B AW T U ) PINEAG 4L B
ZoF K9

ESHER B YA R Y

tORGE A0S ROM

> rir
>
ol u;gl o,
& tlo ot
o, 1o
XN oox
fok
y 2
e ue

o, of
ol
2
o
o
s}
=)

Hu}om A7) 3 o) 1A
o] 3 ZLo3 KAtk H3HA717] BARINE AR
2 Qoo q BTN TR, S8, B4 g

X =



TED EB4RIS S AUBE MYl HBAHIA LIt olojy 4snigel =5 369

22 W2 GOl Auatgo] Wotn, F8 A9eze  sikm mMolthuES B 2006), LU e
Az ago] Wokth AR ofodofali Buto] o7t FPHER $:42do] Adh WARE Ea) Bstyo]
ol T} 4oy ofolo) A ara e M gloirt A Rgat ASE-S AT 4 glom Teka sy
7HE ol BTk ASaAA ogle BAZE & B AR ATAES frstetls AR o
oF £ o] TALE sl Hvto|glon] Awbgon 499
A5 Ago] AL Holdrt E25¢] RyolA] Uehd 4o Tl As g9
EAQS W Bt SAE) AL Aekao
V. 28 ¥ MY 2 Asargo] At sHESo] EAE AAR W
Asks 7137k T2 whAo) vlaiA o Agly] gEo.
TAFYH SHolut wste] B 2o A AHEE 2 WOl ol 2aln BEEZa] UA ()AL 2l F
AoAge] AaEE Y AS 93 59 mEo]  ZwofA= mHEIE B Aloke] wokn Aolm =
daste] EEZ59S 98 £y s sl Hol| A ApAlZ Bo] Ea] wokth afu Alds
o1F B3 B2 £ Yt MAZAS mYsI B 7] Aol QxA SdoA] T ze T
EFYE Aot #u g WA 9§ SAS dofEgl  oro] WOk H oA ZofA AL Bttt AT
o EE AU TR HEaiEA dojd A5 sk Aashy] BAElAE QR H ZHea] g
Z-g0) AN ofof A oz ofdo Ao Mubel 3k Ay T BRIcte] 2 weton) H oA
EAT £ Y BEAS goprgr AFANE  Zvoil Buknt A7 BEo] Wkl Alsh A
HE de AE 9 AL kT 2t (R H1E A5 akgo] thE thAlo] H]3|A] BlEr} &=
o] Aol ERS Fxslo] AWE FPHER ¢ A= kA AxA ZHolAl nAsld BAAL,
2 o Aol Y X Qoo Asa 58 3 A8 =gz U2 2o AFe)hzo) A
&8 FESIA) QA E ZHY dolH AzAge] 289 gustolnt Theby SISl A4S A5} thA
A HErEoR o7uy] B} SAAXE sH= A oA E2EcE 2 B4 SER Q] A5 HgS
FAgo] SAEGITh oje} Zo AT} HAd sl AL BYon TEXNES HAEH Ada)
TFolA R Ag uief ko] FAPEO] ThE AR oA x ko RA HAHL 2ot oj9} o] Tetw
& B3 AAY AZRS ssl ALY, Blget TAS 4 SIS ERS ot 910 AlaRgunt SHER|9)
Alate] HhEshed] 4aix] oY) WEY = QA 9 AsAES s e Alaskd wee] B
o, et SAEe] A ApAl) S Yeh ERZo) b3k #gEo] LESTAY EE Lelo] B
HHREE &3] gigef o] olgutelgti BHL 4 Zajrkm AWslr|cis 159 ERE /)32 A2
£ glth mhebA o] dtold AW FAE oA B sl Zlo] REYE g FA0R AT £ ot
718 T 4 Qe A disf 4R 34 AT oly) AFSo|A] 9] y&o)d FAME & ot 2
oM AEHow AEste] Bgs 2A A} E  AZ ZAjslT glon] deluvte)A] =o] 74 g
5ol 7153t A2 o el A4 Bast ot o] 74 £ Aol AR} WA TAA 1eiet &
g oAl HWolA UehbE ¢lof A4FAee 59 Algsts 7]3e BEoa B ItHKuhn,
EAL HEho] REAL A9t AEUL B, 1999), FBHio A% o] 3t L AT 787}
£97] 27 REoME Bkl Az BEo] el Adjdor REsty] ma QAo HiFe] o)zt
o}, ofi= skt Ulgol Tt olej iz o R Qlgh Buto]  ShEo] QAo =gl HA] Ratrks g5 914)
U AR BRolAY eh gt sk @Al gt wjio] 422 =8 oy} BEFE faulf gl Ao
BUto R ohil Qo)A AN thedt ohfale) o 2 Bolgh uleba] mAR: sHo] AJ41Y) RlojR o]
o} EEo] BAIEER 2Asto] SAHE 9] T 5 QEE AE ATk JIEES HAJE Fojo}
ARG SR Aol ol BB BE T ahn o] BHA ST} SHzEe) AsRgat WAk
HollAl APH o ERo| Holste] mARR} RSl o} ghAI7te] AbaEGo] ofBA| o] Fojx|=R]o| 3]
A3 RG] BHls| Ao 4= Q= 4¢] Meko]l Wa B4 Bt ook WAL AHu kg E4jo] sHYQ)



NEAg Abae] DY BT goms md)
£ aol Rl & o $4% 4 ES Anw

7 gFeke Fe9) 4TRG-S AEsioF & Sl
S5 WA} o] Ao BEe AL B
S} 4gsle a7go A Aug fEsHe Yl
Selell 4y & U=F WA A ATAS
o B 4 U 2UHH AFH A7 La
s,

o2 Iz AU P
23 DEA) E2L
BARAES FHAD & U vhre As) kg
27k Bastnz, 74 $SoedA Az
29 wYF Z2IBL AEsH AT A
ZojAol stol, Aol AL F4 A7t Bas
ok gz

ok

k<4

2

Ho
12

o] AtolA= et JAE Yot E2AE Yl
A2 FPHER (problem finding, prediction &
hands—-on &
explanation & arrangement enrichment) 4]
BHE AWt olF Agshe o)A Yehute
AojA g 53 —5':-10}01 ¢ B A
el olojd] Asakg-o) Hukael £4 9 s
A AL dotgyrh A3E ¢a) Hetassta |
ahd sk /\]7&% ol-gste] SPEANA =Y 5‘4

7} REdE SO B LL
o}, o+ A3t 7idE FPHER -rﬁ
R Thger BAE A A Qo] A4k
FESFROY, ARy Hohs AAA AT &
AlstAct, F gAoA dRtEo g Aszhgo]
3, P Ao A= A E B A Qta AT B
o] gttt H @A M= A1 AAQto] W
AA7E Bk}, E dAl A AEa Ay, Butat 2}
A7 fZo] Wkttt R WAl Aded: Asaes
Frstglon F2 3_”5119} FTAEE of A
'3] FE w2 A 28 Bk $ro & FPHER

Y 2yo] g -3 7 eI wAbt
o) Ao ¥HES AVIstAY Fusht F3elE
B EN ALLE Fdh Q] ol o453

WS QEs BASH S 719 AFBARg o] T 4

discussion, experiment,

A

ﬁd
¥R
lo
&

2)ia
iz
Ot

ﬂ.llO ofh i.‘l'. P
rlo ,H ols

oo o o

A7, wEE] (2000, EEIYA ALBH T

o WA AET Adsts Hebe] wu Rt
£33 202), 250261,

74l (2004), Tekd] wieke] o) 7y o2t

Mol Ee o) 714 abe] B4 Fady

A3 9 2004)

N
e
‘g,
©,
20
e
ot
g
=%

THE, "gAe, 228, TAY, =83 (2003).

258 AA 4o 483 POE 3“01]*1 i efgk
Ao W2 A 2o a7 tfetalstal| 47(1)
72178,

N
ut
P
Ut
I
-3
T
N
0
()

2007 ;‘}47‘4 ﬂr@ﬂ%}o oA Yehh= 2
_Eﬂlﬂ%“ﬂﬂﬂ ’-‘4/\}{2}%-‘53&,
Hd%, 2 Hg-c (2005). Small Scale Chemistry

’

gk I wAEe <4l dierskebslA], 49(2)
2

oy,
re o
r

AE7 (2008). ekl oe} B2 oM BEd

oAof& A& akgol JFS vjX|= shGAt A, d=
WA BhALE Y =
GA3) 7443], s, g e (2002).

=ej3], AT, FIE, =47, B2F 1997).



251-260.

SHET (2002). HstgA|) EAo) 7&6& el
LRI FAME Wslel Zojge) u
ﬂ%ﬂ doista vhALEl =t

%71 (2006). Thinking Science &E-o4] &t
ETZ]'Q’] Sk 017<1*z<>ﬂ TE FsArgol B4 g
S tﬁfﬂﬂ HAWH

ﬂm e M*ow x”wr JJE
A A AL e 420 A AgFo) 7

T -8B %] 96(2), 239-245,

473 (2005), AFB) A AFEAEE-S 7hx8l Thahet
FAHA olojA Arzatgo] Wkl EA slaw
el ISTALIPA SR

Alof7d (2006). MBL A9 599 24d g0
A UERE S8 AolA Fuatg B4 ¥t
WojehY AALELQj e

oldd, I, A=A, o, AF Ads
(2002). Ate)d AT A2 7Fx3) dabe Ay Tt
Aol A rA-3IAY AFE ZMg

U, A, mel3) (1999, el 49 4

ol wE FEaa pdsige 5 s=Eastn
S38+3]%], 19(1), 137145,

A3E, iEHJ (2000). l Hog 24" AY
o ﬁ%@ﬁl*ﬂ AoA Ao 2rg sh=astu gt
3]A]. 21(4), 668— 676

273, WEe AW, WY, HAe ole
(2004), ﬁ*ﬂ Jﬂh ol A mALel sHY el ofof A
HEAE B4 et Sskelz] 24(6), 1039-

1048,
Y, w8 (2002), FepQlol Mol AT
2o 3t YS9 914 9 ol Tko] A sh=a}
&ﬂ%&ﬂﬂ, 22(3), 449-507.

Alexopoulou, E., & Driver, R. (1996), Small—
group discussion in physics: Peer interaction
modes in pairs and fours, Journal of Research
in Science Teaching, 33(10), 1099-1114,

Chang, H. P., & Lederman, N, G. (1994),
The effects of levels of cooperation within

5 371

HEAFOIM LIEH 20X 45E29)

dm

physical science achievement. Journal of

Research in Science Teaching, 31(2), 167-181,
Dillon, J. T. (1994).

classroom. Buckingham, UK:! Open University

Using discussion in

Press,

Driver, W., & Heather, W, (1996). Vygotsky
. Tutoring and learning. Oxford Review of
Education, 22(1), 5-16,

Driver, R., Newton, P, & Osborne, J.
(2000).
argumentation in classrooms.
Education, 84(3), 287-312,

Duit, R. (1991). On the role of analogies and
metaphors in learning science, Science
Education, 75(6), 649-672.

Hogan, K. (1999). Sociocognitive roles in

Establishing the norms of scientific

Science

science group discourse. International Journal
of Science Education, 21(8), 855-832,

(1999).
personal frameworks for science learning to

Hogan, K, Relating students'
their cognition in collaborative contexts.
International Journal of Science Education, 83,
1-32.

Johnson, D. W., & Johnson, R. T. (1989).
Cooperation and competition: Theory and
research, KEdina, MN:
Company.

Kuhn, D. (1992). Thinking as argument,
Havard Educational Review, 62(2), 155-178.

Lemke, J. L. (1990).
Language, learning, and values. Norwood, NJ :

Interaction Book

Talking science :

Ablex Publishing Corporation.

Mortimer, E., & Scott, P. (2000). Analysing
discourse in the science classroom. In R. J.
Miller, J. Leach, & J. Osborne (Eds.),
Improving science education: The contribution
of research (pp. 126—142). Buckingham: Open
University Press.

Osborne, J., Erduran, S., & Simon, S,
(2004). the of
argumentation in school science. Journal of
Research in Science Teaching, 41(10), 994~

Enhancing quality



372 uxm-

b

>

&

1020.

Renzulli, J. S. (1977). The enrichment triad
model @ A guide for developing defensible
programs for the gifted and talented.
Wethersfield, CT: Creative Learning Press.

Renzulli, J, 8., and Reis, S. M. (1985). The
model = A
comprehensive plan for educational excellence,

schoolwide enrichment

Mansfield Center, CT: Creative Learning Press,
Slavin, R. E. (1989). School and classroom

organization. Hillsdale: Lawrence Erlbaum

Associates.

(1992). The classroom

discussion of science—based social issues

Solomon, J.

presented on television: Knowledge, attitudes
and values. International Journal of Science

Education, 14(4), 431-444,

Tobin, K., McRobbie, C., & Anderson, D.
(1997). Dialectical constraints to the discursive
practices of a high school physics community.
Journal of Research in Science Teaching, 34(5),
491-507.

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

Wilen, W, W, (1990). Forms and phases of
discussion. In W. W, Wilen (Ed.), Teaching and
learning through discussion: The theory,
research and practice of the discussion method
(pp. 3-24). Springfield, IL: Charles Thomas
Publisher,



