ZHBE

REAUZSFEBEHBERN

ST

WAL RMSRFE

hexaphyrins@yahoo.com.tw

it

H Al

EFREHFERALEFPHNSEALRLER
ZHBNEEBARREREES - WHA

AUBENRIREGRIEHERSR - SF2
BEABARFENBREEBARENEE R
g - B TEMRRBRERERE S - &
BERPERADSZBEAZEENNONES
BEm/VEIEHER - DESREF M EEH
HERT - RATSIFEBHEFIEES
ETEREESFEENEREMY - RMmallE
AEBE R ELENIEFZZAENRR
THEEREMABER T EIETREES
BB R MIEE ) - UL - BNERK
EEFRENBRUARZNAEES - B
ERUE - AHAZ DR BV B R A R R EREL IR
TEEXRUZEFEZEBANZREI
( model-based  collaborative

strategy ) - IR BIRSHEMSE -

=
B
5

teaching

m EEIEEEERER,

ABHRERKANSNRREEEZBEE
REFRWBREMS - MA 7 IHEUNIRRME
HEREHRE - MBI AN FEF IR ET
BE - BRIBAEREARERNSER
2  AREAEEEREnBERES
BNEREREE - & EEETHE AN

Chemical Society Located in Taipei

NS - BEME - SEREENEIRNEY
IR - A0 HE it A BB 4 14 B3 49 14 2 [0 ) A e
% LSRR AT LIE BB isTra]
PIZ2AOEEEE - fla0 - O FEEEIER AR/
= LNEEMEZEBN@ESG  BollEREB
ERIOERONE - EFZAENERER @I
DI B A R o ROV AR A - B2
BREPHREAERYEEREENHELIG
el 28 EEEHR O SAIER - Fi18
REN R EEREEBEHNEIIFEE LN
BRERIER - BIt - SEASEHEHARNE
BA(BIOERE ) EEKENINMESY)( B
SNEEREEY ) BRI RS RAIR R ETTRE
YEF ( Buckley & Boulter, 2000 ) BLI#E—%

ETBIEHEERNTA - OEEREE -« ShEaiE
TR =t 4| BEREH
> (EEEEDEE)

HRE

1 OERE - SNEEE R B IR 2 R A
( Buckley & Boulter, 2000 ; 5|EfE&EHF -

Chemistry Education in Taiwan 2014, 1(2), 203-209


mailto:hexaphyrins@yahoo.com.tw

5B B

BBIRS R UE 1 PR -

B SESENER

— - GIFRENRIEKE

& fE 2 & ( Cooperative learning 3
collaborative learning ) BR 7 i@ :BE 4B AR
MBAFHNEBEE I - SHESHEEE
=R - BB BEEARNABARNKE

ZEEETARBEERNLE LS - NEAE
ZENECAEBNERMER  EMEY

BEBAREARZETHE - UERESD
RIEERBHEILE  EEEMEBIAT
2 O0EREE - RIS FEEAE R @HE(E
RIBEREE  MERCWETEBHZMHE
BNBARBHNBEEST - Bl - BIEHER
RO EEE -

D'D

FRBEERNBENER

op

FEBR5ER/ A/ NENE RS
HERR - i BRENEREMEESE
—TEEE B ( Hsu, 2004; Topping & Ehly,
1998 ) s@FRABAE 7 BRI B GBI ST
BREEHE  MmERNBEBEEEEABITMIE
HEHOENETEE  mBAEABIIEET
% - EHEANAEET RS BZE—(E
AXFEHEZTHET  MBEREWEE
BNAEe  MESFEEREENP - #A
OB AN IEERETHRERA - B2HED
HAEeEEREINERAERE - HENAEN
FEEHELERBANFNEECNEREES
SEHEBNEMRENEHE -

t
bk

[

m SERE

HYRL

I

Chemical Society Located in Taipei

ZHBE

#EHALL - LaFREREEMNM
RMXBEEER (1) AXEUIIFER
HTBIXEERE - MERXEMPSIERE
RANSEBRHE YR WLEIE  MEFS
BYRZET MBS FRENER -
TR EEBRBIERABNESZWE -

— s B{EARBI RN RE

GFEEARRUEEABZAES
HEBEEETRBURLHBED - MEER
EXBETEE  BEHASOHER - B
FENSEBYENREETREUZEHET]
BERENSERT  BEPAE/NEME
BoLUETHBEREGHMRER - mAR/NAE
BWBENolHERERREESEE -
SERRBHUSERNGEMETRIENEE

1E ( Lonning, 1993; Lumpe & Staver, 1995;
Topping, Thurston, Tolmie, Christie, Murray &

Karagiannidou, 2011 ) -
— - REZERENMIEH

EEFEEBEREY  BENIFZEIBE
A BRI W EN EWEIR - MEAREE
It ZEHEHEERMZETEZNRRE
g S LEBEPEFENEREREE
BERERZNGEMTERBECONEAE
TRIE - MTRERAE BERERE T LOEN
BEER WEURNEERTENGE
( Evagorou & Osborne, 2013; Hsu, 2004;
Lemke, 2001 ) -

= - REABREBEEES

Kt

ARRERIE B EERBEARRES
WEEABSEHONE  SfFR88E

Chemistry Education in Taiwan 2014, 1(2), 203-209



5B B

b BEVEETRMNAEZHES - B
LR ENRERRERER - EERICE A5
SEARRBETIGHNSWH - THMERGIE
BEAMEJLURARBAMNMEERBEREE

B ELIBERAVIEMEZEL ( Hsu, 2004; Jarveld,
\Volet & Jarvenoja, 2010; Johnson, Johnson &
Anderson, 1976; Topping et al., 2011 ) -

m SFREERE

SFEBHUBREABESBIE - A
NMAEEREERE ST —/ AR

0

Bk - NEBED AR IFREHEE
APEERGEITHE  TEZZRBEMRR

ARENETEEUDE  BEHABLD I £
5 A EE?#/J\QEEE%EEQEE’\JIVEE%% '

BEMRBREEAABZE - HEBKERN
BEMBRS (1ZEE - 2012 ) /NEMFLE
DEEEENBHESBER - \/”:U%(l)’z\ﬂﬁg

2. (QPEBB ; Q)BEMAR ; G)itER
DE; G)ETRE( ZHEMRERE 1996 )°
MmELERIBIRHESIEES

HWETRNERE B

TSR R BZEREER

B BESREBRETHEE
CEERTTENG - B8

FED DEMIEIRIG D BUE

ﬂﬁl/\ /N tbﬁinET@-Ly

- AMEEBIR S

RS - I?F!ﬂil%ﬁ%%%ﬁﬁ

SRR E S ER AR TE

BE . HFEmSEEE 2

AR EIEZE/NENE 2B B &

MBIt AR - BEitS r#Rt

di fE I

\
/

f Y
%
ol
Fk
v

=15

Chemical Society Located in Taipei

ZHBE

ZEMEL/ \VHRE ISRV EB(E R EE - AN EZEE
NESFEERBAEMEL L EEEREEAR
USFRBHEET - FHEN D LIEZEENR
WRBA - cEEREASEEE(CZED
BRI/ \HER  MEBRBERKE DA
ARFLEREEEETSFEENER -

m BREXUZEEEBEHEELN

— - BEE - EEEEROLEEENEREM
ABENSFRE

& CERIEMKIBEREREEARNSIE
HERDRE - AXEERBRIETEIFEE
BRIYREDRZI Bz EEZEHEE
BERPBEHIR LI (task ) FFFHZERIA
B IBEERRERURRA - KT T RRLIB AR
MABHL - BRHNMOUEBHBLRETT -
mEBERENERMNE - REEMUNEERIRE
7t fE 2 FivR - MIDASWREERRE

[EES

Lt e L]
(B EBR T8
WEEETESE SER
SENEHER)

< > ujL aff

2 BEARUZESFEBRE

Chemistry Education in Taiwan 2014, 1(2), 203-209



5B B

m o BENZERBEERMELNNER - B
ol DUETT/ VER i 2 DI B RV E S -

(D) B2 5%

REFRBHUBRAERIELE - K
BNV B L& 7 A E HERER - SRERAR
ARz SFEBHERER TIFERI/)
TR AR - BETETIRIBEERE
HITEEME  BEEEINEHE 3 AL
f - RMB—RSEEERTHAARINZ
AR ST AA T BZETIIARR R ITHE - B
FEolIHER P OE R/ N EETTR M LIEE
¥ WolBtM AR ZERERS - Bt DR
RUEFRRZA 2R - RSB E LMol DIk
RETABRRAEE KO/ EET EEBRE
Z2RhFsEEEME - BENLUKIBERED
ERSRA - SREBMWH

ZHBE

1. BR (BHBEEEERE ) ZEMmETH
MRESIE - AMEEVIHRHEBERNES
WMSEENHEERKRIFEL 8%
am B fE B IR E T REFSRIETT - LUK
A amAn R AT AR S BERALIETRA
YRS IR -

2. fim (HENEBREEIERERER ) A
seaT R RE R R/ R MAVIKIE - T/
AR o] L2 E P AR U - B
MR LU AN E AR AHB N B ETT
REORIOR - BB RE o] LUR KB R
MENRAETER - EEEHREwmE
TEBNERTILUHBESEEIEARBR
BEEFREL -

3. & (BB ERBEEBEEERD A
EREEEEE ) —HEMRHREIT RS
FETEBERENRE - EREEBRRE

x1: BEKSFEBZHETER - HERBESEZEERR

HWEITR HERE

BREY AR ARRVARRE B

BRETSEEEZEE

xBE/NEME

REy S AR B

BRI R RS
2 B (EATEB R

=% 58~ 15

1. FEBLSREMR 1B REE
. 2R - s 2. AT@EK\E#H1§ 2 RHREETRIEEE
3. BRIERRERE
4. FREREU S
1. BEBRTHBRENEIR 1. BICREFTRIEET
2. HMBEN\AREEEE 2. BIERETFIEER
s P 3. T%ﬁi?f%i%%; ni * 3. BIEEB4HERREEE
4, RFEREBEEETHW
5. NEMBE F&ERE
6. HEIRERFBAS
1. REBEBER LIRHEBLEEABRARNRERR
2.
3.

206

Chemical Society Located in Taipei Chemistry Education in Taiwan 2014, 1(2), 203-209



S BALE RS

NEREERETANERBENBRRNLE
B E - FRBETBEREREZPER
REVFES N BBEFNRE - &6
ErzAia TREEERESATRE - MER
HEBEINMERH - TNFEE AR ERAVZ X
MZTRt DA TREESERLEXT - 3
BREEARIE -

m S2EHEXRM

AR B ERERRRE SR EETETT
2% - PBTR - HENREABEEZEN
RBWER 1 7R - BCRERER D 868 7 B 2
TEERY  ZRRBBLELAFTENTE
EVREBEEAFNINEEARIRENR
RKPF—RFBBREFLAFNELRK
o WRAAFHRERBIKAE ARRY
B AItERFERES N RERE - BRI
SEEEPEANERAEERER B2
% XFEFRAEBERED DR - ZENRE
HE I ERAE=BERFIXCERZNTE
BRELRENAAEERIRE ? BEHEM
AR EETRRETRIBE A BRIR 2 B Yo
8 -

EEEBEETREBENRTNER -
e MEZ R LABER EAIBZVNER - Ib
RAMEAZAEDHERSE/NERESE
ARBTEREREENRIRER - FE2HENEK
BEETHW® T NUBRERNEBEXRES
1TRREDRERT o WREBE FRRREEA - H
fZ—RHER LA S RBNMBETRENR
Eit - EERHRERETHNERGEEES
EREBLUE LB LSRR ER REREE -

Chemical Society Located in Taipei

ZHBE

SR HARAERBEZ/NESIE

BB BB ETR FRBEENLETR

FEE A B/ )\ 4 B & 0T 248 IERE R R R 48
SR REEHERERBEERZGIES
BN - BEMERINEENEGRE - 3B

EREBEENERBCEEHRRIRERE
BEENES  WHERRBHIVBERIED
WEEURANENSEEE -

STFEENMEYURRERNBESEE
2o E/NENZEE N EBHEIRAIE
7t RMMRRABERAE L WM BRS/)NAE
HERNNEZBER - HBBERGRNRK
MR EE M ERETRA  BENEE
BRI - A RBARERFMA/NAE
& DER - BETTRESERER &
WA NRBNER - W EEBENEZER
TBERBEZBTERETINEENAR - &
% BERAMARBAMTREZZON .

— EESESENRREEMIIERZES
LR

HMETREZVNERRZERERERS
WERER - MIFRBIRERELSRSP -
RAN R B AR B ith B R B A R BV R IR
FfT RS REIRVRA R E - WUET BESO MBI 2%
BENBBRIR  WHIKBBEERRETH
BABNER -

— - EREZERENANRHBESHERE
e

NYJ|
v

CGIFE BN EE A B REHE G/

0
I

Chemistry Education in Taiwan 2014, 1(2), 203-209



%,

ALY

N

g ERETPERBABELERENE
£ 21 BEREERER - FIERRK
BB PERAEI I LIEBZREAEN

R/RETBWHIZTH RIS
S -

EEERE

m s
1. AXEEHERE 102 &£ 11 A 12 B

cooperative learning X & collaborative
learning LABE &£ 7507 Web of Science &
7 - ST 12000 5= -

B ZEXR

SHEE - REF (2006 ) SIFEBHRASR
#-ai: AF -

=AME - SERUR (5= )( 2012 ) BEMWER—
MUEHENLE - ([RE . £EE)-
&b XF -

SERLY (2013 ) MEIAIIRKRIBEAR RIS
i;kms"’ﬁks(‘QZEﬁn(iﬁtHHEZTﬁi w3 )
UEEMBARBERBHABEMER - 8

itFE °

Buckley, B. C. & Boulter, C. J. (2000).
Investigating the role of representations
and expressed models in building mental
models, In J. K. Gilbert & C.J. Boulter
(Eds.), Developing models in science
education (pp.119-135). Dordrecht, The
Netherlands: Kluwer Academic Publishers.

Evagorou, M., & Osborne, J. (2013). Exploring
young students’
argumentation within a socioscientific
issue. Journal of Research in Science

collaborative

Chemical Society Located in Taipei

Teaching, 50(2), 209-237.

Hsu, Y. S. (2004). Using the internet to develop
students’ capacity for scientific inquiry.
Journal of Educational Computing

Research, 31(2), 137-161.

Jarveld, S, Wolet, S, & Jarvenoja, H. (2010).
Research on motivation in collaborative
learning: moving beyond the cognitive—
situative divide and combining individual
and social processes.  Educational
Psychologist, 45(1), 15-27.

Johnson, D. W., Johnson, R. T., & Anderson, D.
(1976). The effects of cooperative learning
vs individualized instruction on student
prosocial attitude
learning and achievement. Journal of
Educational Psychology, 68(4), 446-452.

behavior, toward

Lemke, J. L. (2001). Articulating Communities:
Sociocultural Perspectives on Science
Education. Journal of Research in
Science Teaching, 38(3), 296-316.

Lonning, R. A. (1993). Effect of cooperative
learning strategies on student verbal
interactions and achievement during
conceptual change interaction in 10th
grade general science. Journal of
Research in Science Teaching, 30(9),
1087-1101.

Lumpe, A. T., & Staver, J. R. (1995). Peer
collaboration and concept development:
Learning about photosynthesis. Journal of
Research in Science Teaching, 32(1), 71—
98.

Topping, K. J., & Ehly, S. (1998). Peer-assisted
learning. Mahwah, NJ: Lawrence
Erlbaum.

Chemistry Education in Taiwan 2014, 1(2), 203-209



s

N IR -X LN .

Topping, K. J., Thurston, A., Tolmie, A.,
Christie, D., Murray, P., & Karagiannidou,
E. (2011). Cooperative learning in
science: Intervention in the secondary
school. Research in  Science &
Technological Education, 29(1), 91-106.

209
Chemical Society Located in Taipei Chemistry Education in Taiwan 2014, 1(2), 203-209



