B RS T S A B A At

*BI%x - (3 (Arthur L. White)

Bz N7 KB —FFfmfamh

FEB - 484K (Donno F. Berlin)
Bz RN KB — R T

Bl =R KBEMNPHEP O

# %
GIFHEEBRIIR AT LA RTKFE—B EMSEEFE - &
FR a0 R 4R M — e TR, Sz BB BHEE R B BB E B %t O B AR
( ICRSME ) By ZBATNREER o 76526 32 o (@ HEE 10 7 5 (L1 B B i L e
BREpEY AR BRI BSTZ SR o it MEA S E R A BRI B H/ER
ZHEERE o MHANIF RGEABHBFTNES > HEETENER,
DN BEF R > EERKBERETRZMRE -

REaE® - LHBERGEE A @ EEHEZ BE

[RERRRZ BET HE ERKE -

BIR~ RETEEN % > DBREERMHBHEEE -

BRABNEWNTHRISE > DAPEERE UBEMNHREEH

4 REEBRER > K TwZMTE ~ MEH - RRBEEROAETREEULMHEGE
BR—#8 o

5 THRZEEZENTERLVBREZEHREFTRR  AREELHELRREY
TR ERBABIZETT 1A o

BERGIESTETH2AEE

L DH7EEXEE-FZHBE-

2. HRTEREERWERBMEGES > RAEEE2ELRGIENEE-

o B



BN ESRE BB

3. BELERHIANER  BE MER-
4 BUEEHCSESSOAEE - AW ~ BB > MABESRMAS E—9) -

—EERRN Y ARSI AEERITEAFRKZ ko BERABRELM HEHE
BHATHEE o 4R AERLERATRNEENRE  ARERNEE » RESRS
AT~ BHEHE » L EEEMANBSHEKE -

FIRSRIE « KT MM (ICRSME ) WEEARELX 2REERADHE
HHeer o AR ICRSME MISBMAIR HH AERE o LBETF RS SHERE
B~ R RS~ MAREEZESBRE - ADEYHFIESH EETE S o

I B e B o Lk > sk AR SR B B 7 9 B TR N2A9 o GG S S0 B B
T ICRSME AyISEYTSER o o5 B0 A M 1% BY AT LU (R 35 & Bk Moo TTse 55
El o I REFESKENOLMBE  WEEL s ARF LS BE0ES  BEL
wemE (B mail ) (I BEEEE S KHNZIENE - HETBHEES
AREmREARE SO BATIEEETEBAZHESH - RRBNEEL BENES S
A » (1 ICRSME 1% BA @A SRR B M2 08 A MRS B4 5 8%
EyHSHE o

ﬂ“\:

q

& TEEI R & 715 A SR 5 A — B 15 S FI4 - Houston (1979) 3 H —
(30 o B M — S B St O AR B £ S PR @ H— T (B B D B8
o % S e E PTA A 1R M4 5 AR ST B A B S A EIS U T AT 98 ( Hord,
1985 ) o by ATFRERAEIRE — 1 & (R TR A9 « RAH AHEH A (FAMAHE
By — Ao A PO AURIBER » 1 ¢ B ~ AR PUTRIGEE ~ BUTIRA ~ AERY ~ EEAAE
ByREEE ~ FEMERRM ( Hord,1985; Houston, 1979 ) o {HHIF—&HEG
(BRI St R H B B AR B L A5 SR ( Scheirer, 1986 ) o M2 » BMMHES
BB A (AR A S B Y AR A o

B R EE R R B 1R BERR ST B EHER SR NS B gt s A L% ( ICRSME ) — s 4
BRICER o 7 SEHEIR i — B SE KRG Z0HS - BUTHOIAILUEHE ICRSME R BAHLIIAE o
s S i — RS B TR 2 Mk - AR LB - BB R A B E
RN L 5 B ~ B ~ FUARREZ B EE o HI P AN EA) SO R M M R, o FeE TR
BT IR A4 & PR RETT B #8523 <

55




HELXFTAN £1558 FTEREA+—F+-A

BEBRRAM B a8&E X
12555 B A2

BB M S BE 1 R (R 2 RBIR 9 B5 & o T (R 5 5 0 T RIB AR »
HEsmENER » it/ ERIGER » EEHIE o MA HESF HaaSREXNE
REmEARERRTS LIFLARFLER ~ BB ~ B4 ~ TAMNSIEYREEK - I
R B —— BB RBEREK o Scherier ( 1986 ) EE#ME&S —EAFBEEL
AafFLEREFTRENRERFTERAEARSBRNE B » DZRiERA 2 50

RERILES - MEAGZ EXE e TABEMRYEE :
(RE2 BB BEMMMELEE o
WHaT > EMERARLLER E TR EREE o
BEABHBMAHRIE » DUB EBE BMISHOHE LS -
{RIES R B ITH ~ MR MBI HE BB A LRSS —8 -
EEZREZ ENTEUR D BRRNFHREE » LIRS %5 /L e 1

Mo A 0N =

o

]

8z

BHRERGETEMALA :

OMSEREE FIZ ~ HEBE-
HRTRAMFANZERENEGES - RS EE2RARE (FHEEL -
BEYRHANANER s BEHER

BrETREE O EMMEREE » B ~ AR > MAEEMMAS Z—5RE -

a3

—EFBE M EAS L AEREMN & (FERZ L BWAETF EESRY BEMHH
D& EBMAEHG ERRBGER - AFAERER - ¥ A AETNREN BE R
AFHBEEE » TEWAT S WHKIE » BEEMANBEBRES ) - MEE&E HEd
BERHZEFEHZBHE > HEENE s EHER - FABEE - 2R ERE [

L .




BEREFFNEM BasI g

ER IR S o |

BB 4 AL 16 TR I S AT 5 5 T3 A0 ~ S RO BT 2B » 48015
BRI E9 T RO R o RULTIE BB TT %50 R » I : f4 3K E T EEY
B B TIRETT » REFAKEBRNSE » BIERT  BE - EEA—BESE
BEF OGRS o |

AR BRERRN AR T MBI 0T RRRE BE ~ 5 15 B85S
B~ BN RIHE S8 » 7t WIS A R SR 25 5 o

57— LA R 1P By B 50 2 57 8 TR #R R E R
AR AT RS B 2 (R T Bty ) |
e (ZREL ) o BEEEBHE PRI
5 EIET— B{RET % 08 BN
i o
e M{RESTER DR RIS ESE HE o
MEERIBREANEEARMRE TR
Hos B BT — (i B B A e B A T
AP A BROHEE - 3 BN B EE AR
) » IR BIREAY B2 25 A9 o

| R i
oA Hras
H— AIRMERE

BITBREMEARLAREFU TRE

ABERBHEENEE B~ PRMF) A Ik b 5 28 o

WESZHE ~ BT~ M5~ T~ Tow » MAESBATEES -

AT R TR o

EF BB R JBE (MMEA ~ N~ Rk EEE ) o

. WS ERENSERE

B R OB 52 2 R SRR RN B9 5 — (LA B9 2 D B A RS (B R T8 LS R 2 I 69 B

N

n

S

—57—



HEHEAH $1558 TEREA+—F+=A

RS ~ BFHFHEM Btk ( ICRSME)
A |

ICRSME @ Avthur White } 10834 E:fefyl il » 1B FE MIEREM
FOONE) Lol B £ £ i EB R Z M A BEREREHE SR ARBLROTSHE
i3 | Ay 282 o LB B EDH: Dr. White FI%k A BT A A B Juan Esquivel,
IR AR BEHE AR Pamela Fraser - Abder BT AT o

MBEEAZEREU E=HAS  ARBEFEHEAS - BARAMGASE  MEH
FRmE ERBY - 2119858 » BES S S EARNEE MIEH EES BERG% E
BREPHETT - TE 1986 » 2K H RE R Mz KB w7 ##Y Donna Berlin i A
i ICRSME AyfTEu/IMe »

ICRSME fyHERBMBEEMEMA N OHE HE o Tk B ELRE—ENE
BIFTEA T A ~ BR ~ BB BEHARAICR T h S5 o MLARE ELS
MERBREANERY B « KBARRN LB LR EEEER - ICRSME
RIRBANATERSR ~ BREMBE - KBERE - BETR - DEOBE -~ Fran%s
5 R R e ST A o

S

RRIEERBELRE ICRSME A& EE T o MEEEhRATRER v EBE-
BE - BANEENERE S MA D UINBERSERBEBMENSA o

— BREBE

HE HEGHEBE SR TR SRBEMATRANER - B2 EEEAEE
BB 25 L B S BRAE  R GO B R B VAR 7 SRR TR R S o 5 (R0 A T B
015 S R A SR T G AT R B B 9 oA R R A T BB M BB T /T PO I o

ICRSME ik B OR TS & RIS Y » I : EEFHES « M & fy3 MM
Bt BT REE - OIS RDIE BAM » S A AT~ WHEE » B
HREGTIRETS » A (R e B8R » A &S ERIE 2 % (8 B o |

—BAARS & TEDT S5t B TR A B B R 1 B g B B 4 B B
R BRI TR ~ BT AN ~ (BP9 % « &8 « Trinidad ~ Tobago SEE:




BRHEFAEMRag 2B

TEHIER o T#H A9 BR BSHSRIE ~ BB ~ MBS R AHER MR L% ( Berlin &
White, 1986, 1987 ) o B TR & Z2HERY EEMHAGIE » EREEANEPRTG
& TEENETHEE - MAFPENS B IRE DR RS T - FREER
HE KR LAREEE BT o Rt 4 M- REAREN TADE
BT > B A6 O AL 8 B ST LS o

HEMAIEEERLIEHBE AR /NS LT RS0 2 BUBPIRrEt »
FRE BT ERARE N BEB R - N BB M » BB E
BERREERS B WEHEERRLEETE

KR EZMPI2ET TENEE SeEin ICRSME EE - MEEMmMANER
i G — B RR RE A H I &F 5% ( White & Tisher, 1986, . 897 ) o I
BERHNH AN SEYDRMEHFRERLB 58 > MIEEH AT LERHREA
Rk (Ross, 1984, p. 114 ) o HAEIEG AT ER SR LEEHLMEE
mlERL . FREHERRAREERERES -

=~ BEBEE

ICRSME EE2AMREBRMEAREE F—-KRNERNGZREIISCE2H
KRBT ET > B48%F 11 HEF60 MR ERM - EEMAE - FHARNESTT
EoREAGH (12H1987F) » B7 T4 IREREY - E=REHERLMN 1991
FoAEBHETERAET REKHE6 BERMN 40 fREHE - BAN—KREEL
HUORERTG » BPR1992F 2 AEESBANERNET » F9 EBEKEHE 235 R
KRG  F—REEHENFEARBBRBRE  EXG s EEBTRWESE - TRET2
ERWEe SN EER LI -IEFEF > INERBRES -MgEORSHLERSE
S EEE

B#£19854F 5 ARTHTIY » & MEHEGAN R ETEEBNEEREENTR - T
H R R — R AT AR EIGE  FniEA A 158 RARSUNIEE_EAIBCEE - SRELE AR
HBNEETE  BEAFNRRE  ENMEERBNERAETH ) RUERENESR
Ay e o ;

BT EAGSIMEMHZ TR LU » RAKFERRER T L EEBNERNEE
AEBHREFHESERSHEXSR - g BXe - BREESS - AKLXHA
BOEERAAHBEENEATHERURILEERHE s BBREF 2 HEFK - B

— 59—




HAEEXTAH £1558 FEREA+—F+=A

W2 S EEERE (e.9.Internet ) th ARFFEEREHEM
=~HEMEBABNER

ICRSME & hEMAE NN BHTREDRETELENEANEERS - SHF
BESTASMERENEBRYE  Fubnsh - BEHERE - FE - TBE A
EHEGS  BREREET EE NEHSRE - IXERBABRHET BHE © KA
MR AETARRETNES  BaRUSREnG  BLumEss  BiiEHIE -
AR EE S KT -

ICRSME €8 7RBf 7 3 8 A 528 fig 09 0 IR B AHE RS BLILE SH RISt HE 2 B
B o A A9 B B S S ORI 09 10 BN B A0 S B AR ER B 8 & ( NAR-
ST)~ REARABHFHBEHE  BEFL (NCSTL )~ FEEE B (USIA ) i
BB o BHITE » NARST SRELFF S HH R TAEE 15 BERGIRHNLES
GEREBE ICRSME MIEE) » In— A TERI%ITE « B @3 - I NARST £ &3
HIERIFIAERE (SIG) o NCSTL &y Dr. White 1 Donna Berlin E’J%jj E}E
LR B8 g BEATE R R IR RO B S T A o

v~ A H RS

ICRSME EfethaF 2R AR SIS H KA F R B A SRS 7 MRAY o T
BHEEBRA KR OEBEFENE—EANS D » BOIRBE BB HR R
RNBEEREG  c AGBHEFAFUTHEE - R EEE BB MEE ; ZHE
B ~ BREGE ~ BB ARYRE - RASSEN ~ B0 ~ S8R EF » A AEE - RFHEE
M EEREKFEMNZ  RASEEM - & T8 RFE -G 2T HEBE -
BRI SR ~ Mo FE R -

B BIE R &8 31 [l A A9 8% X B A ICRSMEFH) - HERBNEER
ERMEARKE - FEHRT » fAKERI S ~ M ~ FIBSBBIR 03 Bk g
75 I8 L AS Ay M0 I A T3 th 0 270 S LA, o BLTE © IR " M BT SRR
NE - FERHRAGAR B2 OEANMBRN EF AN NG BB IREIEIER

—60—



F

—
=

=RV I N AR e
t

I B Y N A I

BREAAES Bafk2BX

28 ICRSME MhREE:

BRI EEEN LT

M Stk s FRER B AL B9RGE o

RRBMEL s MRS TR TRECHRE R -

i &S MMBIE > BREFTE BN - (R R o
RE2OBATE EM ARG AL BRI HE0E T o
{RAEEREMMAIE S ( For & Fauer, 1984 ) o

WHSEF A REEE  —FAME ~ BAERURE LN EHBE o
RESZEAT ~ YhitBEE LA R aRE i o

HEEBER o

AR A A R BT S B SRR 25 B DA FE R e T S IR R (LA B Sy A
o |

R AR A RS M T BERG -

ICRSME A fRIE B & (B R BT oe B3 T HIAFI &

BELARNERB -

BINE % By e fnmEl % o

HE Ve L G 203t R HEAYRS 3R > B B B LANTRY B o

HERRAE T FA By S 25 Btk - R 22 R FTS BB 3L R -
BRHLFAEIEE TRER o

(REF/EAENEEZM - ME LU BEFHAAEERS RAELRE-

FEfok it

RS KL IERBEIEIE RS AR F i ICRSME 158 o MFMh Ay && 2 AL &

Hal ERVICEMMETT - —RILENS S ERZR AL AGNTFE S SRS A S
ZEK o

— PIRRER

FEHREENEE - TEE2RFEMHIENR > IELTCRKEB NI Z - Sk

—61—




HEEFAN $1558 FEREA+—F+=A
Phoe 215 6 2 BRI SRR TEeB A o T DHSE B % & B RBIAHAE i DL
B~ DIRTITE BB o 2 15T i ig— (B2 BB > D40 % MR/ ME R B S T8 & HAs e

= 5 % E B R B 9T 908 AR A B 2 IR E TR L N R R FI Ry B e
BN HEPIEE - ABRRETE » I BEE BEEELAREERERANBEREE -
HE L EMPSENEEARAS R FOEMMAERTERFRAR EARERE
LHEBRE ZRKC [ #52 0E 2 iR RN E R E I BRI PR
ﬁoE%ﬁ*ﬁ%%ﬁ%ﬁ%ﬁ@ﬁ%ﬁ$%f%ﬁﬂﬁE%ﬁﬁﬁﬁ&o

TS R S ROE S R - ICRSME 2 BB RBLE & (RIS - e BUE/ M
RENENAFELEEBAERBBUEWETE - BT HEEMMARESE 8
R F—k G ERehEa S S 2o MA BEN I - ARMBEHmFs AFEXM
=~ B IS FIRER Y Broe & B BT @ ~ 355 - DIREEH B HBE TN EA TR AERRZ
AR o 75 1993 SEEEFHELE | PSS AP 22 BTN ER
B TAE o

— o~ Em AR

HEER T EHREERE ~ AT - XFH 0 E R X ASMRBETENE
A9 3 B LA SE ST (L iRER o IR TG SR BE MR ES EMAEEIFE - BER
PR %E BNMEENEY - BRE S EESNEN > HEHEE A2 RABNES -

BTIRMEEB » ICRSME R HHREAGH R MBAHF LB ENRL o BRT
BHFEEHEFEEN  AREREREEAMVERTE T AFNERE A & -NCSTL
L &EHFA ICRSME gﬁzmﬁnﬁ E. mail B9k o

SENHEXRNEANRE

R EE RGBT | EERBTHAESRERN - BRANEES S - ME
B P B B R B BRI RO S o ZE B BIR FIBREE I 5 2 LS T AR
SRR R LA o FTARIEE) B AR LA RES — BF AL ARG &
ARG TERET o FABSERAT » F—EA LR 88 FmeES » B RLE
RRBTEI A



RS T HagEX

ﬁﬁ*@%%@@%ﬁ%gﬁﬁﬁ%%%ﬁfﬂ%%?@ﬁ?@%°ﬁ%’
MMWEWN%TLﬁ%ﬁ%k%@ﬁ?@i%ﬂ%%ﬁ%ﬁ’ﬁﬁmﬁ¥%@i@
u%@@ﬁ%ﬂ%°ﬁﬂﬂ%%ﬁﬁﬂ%@%ﬁ%@%%ﬂ%l#°ﬁ%%ﬁk%i\
MR B3Rt B > TR LA L B IR Py 3 S B 1 BT 2o b o

M~ AT ~Y &R

ﬁ%ﬁ@%ﬂ%¢b@ﬁ1@%%ﬁﬁﬁigﬁi%%%%%@%%2%#%&3
ZIED o TR ZE RNRB IS AIF ME8% 8 - Z5 a8 S PHER RS ~ T
B o '

E%ﬂ%&%%ﬁ%ﬁ%@?%%%ﬁo%&%ﬁi%ﬁ%%ﬁﬁﬁﬁ%ﬁﬁ’@
m%%@ﬁ%%ﬁ’%gﬂﬁmﬁﬂ’iﬁ%k%%%%%’ﬁﬁﬁﬁﬁ§ﬁ§@%5
& o 1CRSME [EFE4R H T8 A 1FPT e B B o2 ME o

& &

IEERPR B FTOUB AR AR IR BRI 3 69 » T3S H 57T i ICRSME f935
Bk BABLIHOK o BME LM B E DR BRE LT F— B8 MF S0 2GR » &
XBRTX_BEEHER > BRLMEHE. nail B - Brh R LUEE T 5555k
% o |

AEE B B RE S E SOEATRKSG - BREHMRAEARNESZE » 8
TCRSME MyEBRE BH%HERBEEHEL - B2 » FARE AN RO ESLE »
SEEIEB S SR T % o
BB
Abder, P., Barnett, D., Berlin, D., Esquivel, J., Mora, H., & White, A.

(1988, April ). A Symposium on science education research in

Latin America and the Caribbean. Symposium presented at the

61st Annual Meeting of the National Association for Research in
Science Teaching, Lake of the Ozarks, MO.

Abder, P. F., Berlin, D. F., Butts, D. Esquivel, J., Petterson, R., &
White, R. L. (1986, March). A Symposium on science education

research in Latin America and the Caribbean. Symposium




HE2ZFAN F155H FHERBEA+—F+-A

presented at the 59th Annual Meeting of the National Associ-
ation for Research in Science Teaching, San Francisco, CA.

Berlin, D. F., & White, A. L. (1992). Action research as a solution

to the problem of knowledge utilization. A paper presented at

the Annual Meeting of the American Association for the
Advancement of Sgience, Chicago, IL.

Berlin, D. F., & White, A. L. (1987). An instructional model to
integrate the use of the calculator. Arithmetic Teacher,
34 (6), 52-54.

Berlin, D. F., & White, A. L. (1986). Computer simulations and the

transition from concrete manipulation of objects to abstract

thinking in elementary school mathematics. School Science and
Mathematics, 86, 468-479.
Berlin, D. F., White, A. L., & Abder, P. F. (1987, April). The use

of concrete, manipulative materials and computer simulations

for learning elementary school science process skills in

Trinidad and Tobago. Paper presented at the 60th Annuval

Meeting of the National Association for Research in Science
Teaching, Washingtoﬂ, D.C.

Fox, M. F., & Faver, C. A. (1984, May/June). Independence and
cooperation in research : The motivations and costs of

collaboration. Journal of Higher Education, 55 (3), 347-359.

Hord, :S. M. (1985, January). Collaboration or cooperation :

Comparisons and contrasts, dilemmas, and decisions. Paper

- presented at the Meadow Brook Symposium on Collaborative
Action Research in Education, Oakland University. (ERIC
Document Reproduction Service No. ED 258 356).

Houston, W. R. (1979). Collaboration-See “ treason”. In G. E.
Hall, S. M. Hord, and G. Brown (Eds.), Exploring issues in

teacher education : Ouestions for future research. Austin,

—64—



BRE AR BB
TX : The Research and Development Center for Teacher Education,
The University of Texas.

Kyle, D. W., & McCutcheon, G. (1984, April-June). Collaborative
research : Development and issues. Journal of Curriculum
Studies, 16 (2), 173-179. |

Plant, R. M. (1986, June). Reading research:Its influence on

classroom practice. Educational Research N 2&(2), 126-131.

Ross, D. D. (1984, Winter). A practical model for conducting action
research in public school settings. Contemporary Education,
55(2), 113-117.

Scheirer, E. A. (1986, April). A model for collaborative

ethnography in schools for an international perspective.

Paper presented at the 67th Annual Meeting of the American
Educational Research Association, San Francisco, CA. (ERIC
Document Reproduction Service No. ED 72 413).

White, A. L., Berlin, D. F., & Abder, P. F. (1986, November).

Crosscultural replication: The use of concrete and computer

simulation activities for elementary school mathematics

concepts. Paper presented at the 28th International Conference
of the Association for the development of Computer-Based
Instructional Systems, Was/hington, D. C.

White, A. L., Berlin, D. F., & Abder, P. F. (1986, November ).
Crosscultural replication : The use of concrete and computer
gsimulation activities for elementary school mathematics

concepts. Proceedings of the 28th International Conference

of the Association for the Development of Computer-Based

" Instructional Systems, Washington, D. C.
White, A. L., Berty, R., Esquivel, J., Berlin, D. F., Abder, P. F.,
Rahaman, N., & Pilar, V. (1985, April). An international

consortium for learning research in four countries (U.S.A.,

—65—




HEEXTAH F1558 +EREA+—F+-f

Trinidad and Tobago, Costa Rica, and Mexico). Symposium

presentation at the 58th Annual Meeting of the National
Association for Research in Science Teaching, French Lick
Springs, IN.

White, R. T., & Tisher, R. P. (1986). Research on natural sciences.
In M. C. Wittrock (Ed.), Handbook of Research on Teaching

Third Edition (pp. 874-905). New York, NY: Macmillan
Publishing Company.

IER - REEREMEARBBEET 2RBAE ETBE‘:Z?’\S%ZIK&E%Z%%E@E ’
TR HE R IR - B PEILBIN - BORKBR - £ (+—) Atk ~ AFAH:
BHF BERE I ZBATEARRP T —HE K FE B RS H#E Pt - SR
APETER  WEBERBETRE - P UE Iﬁﬂﬂiﬂ%ﬁ’lﬂm%‘l HEARA 2 G5l
FEEEBAZINHGR > ASHEEE » TRBIIEY - ESHERBEZEM » R
BEMBEETZBE  FEEREEE - i?ﬁ%&%ﬁiyﬂfﬁfﬂﬁi@ o BEARPING S i
IR  MARCHEIME  ERRHMBETRAESAR - 20NN LS5
A BEREE ; AFIREE A SHEBAEE B2 P30 sem » DElEH REARTIRE
DISEIAS BREED E2 o NBEREST AN —H HELRETS B2 AHER
BREZ  WRT—ATAEK  BELEOFER - ATEHE REREN » AT Ho
HREFEHNRE » AR B LS





