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Developing & Implementing of e-Learning Courses for
Elementany & Secondany Math Teachers' Professional
Development

Abstract

In recent years, both elementary and junior high school teachers of Taiwan try to
enhance their professional ability via various paths in order to face pressures coming from
curriculum reform and professional development. This project puts forward a proposal,
combining instructional media with e-Learning, which enables teachers to do their

professional development either at home or school.

The project was proposed by National Academy for Educational Research, Preparatory
Office. Its research group is composed of researchers, math education professors and
school teachers. The systematic design of instruction is adopted to construct a model for
elementary and junior high school math teachers’ professional development. Since the goal
is set to be long-term and have continual products, it includes three main tasks:(1)to develop
the auxiliary resources such as books and instructional media for teaching (2)to set an
online environment for e-Learning(3)to evaluate its effects on math teachers’ professional

development.

So far, the products worked out are as follows:(1)resources for teachers’ professional
development including a) Video discs for math teaching in elementary and junior high
schools, 6 units, b) Exploration of math teaching materials and strategies( books and video
discs as a set), 18 sets , (2)an e-Learning curriculum built on website for math teachers’
professional development consisting of 6 courses. On the other hand, a questionnaire about
decimals has been used to measure teachers understanding upon concept and teaching of
decimals , the result shows that in-service teachers have a better understanding on concept

and teaching of decimals after taking the online course.

The research group will continue this project and implement its products in the pre-
service and in-service math teachers training program. This paper will introduce how the

project is run and its tentative results.

Key words: teachers’ professional development, elementary & junior high math education,

educational technology, e-Learning.
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A2 ECRASMEARGYIAEY > EN2ERENEE - TARBER -
BEAPTH  NBEHEZIR - 2ERAHE - ZHMHERE - N @B EHT ZMHEC
AR RBAREINERFZEMEY LA AERSEAZLINHRBELAE
B R AAEBAEBZANAECRAMEBUNEZHEE N 21 —EE N
ALK R 2 B RBARE > MAHGME REHLRO LT ER L EBHEG
PIHEEHZHROBRE - B - RE 28 > BB HRATH Ky BFRAMBA
R EHFEREE -  ARAV MM EEEEHRA Y G (ERF) T EAKRZE
BEATHMNEN DU H PR R ET AN TE WERERER B
i e BEmE o AR A —JEEXL B

— RPN HEHGBMCE R ER Y BEHGEE T -

—srE THRT D EHSHEREREE, SRR THRAHMER
HEEEREOVY -

R~ Bk
— HERAREARL NS

FEEEAMITE R 2B H AR TR RARIER (Flho  Dana, Campbell
&Lunetta, 1997 ) ° Shulman (1987 ) F74% i 892 #3082 %% (pedagogical content
knowledge ) & F & A% R P4 o Annetta #vShymansky (2006) 7R85 > Bl/N#K
B BP AR BB v S A KRR AR H LR - B8 T MM iR Sk L3
FARY > A E R E IR AR RAE R EN 403, (pedagogical knowledge )
KA F Bty R #2250k (pedagogical science-content knowledge ) ° % — R4 B #
PHAGHRZEZ AHNERETEARYBRAK S MABILG FI3BH K3 - it
RFERBITEFIEPAEERANERAT RN L > WAL oA R4 E e
Pamsteti - FENIL BAI R LA S REHRFT ARG MR E RS 660 F P&
B DREIRECR R MR B — AR e AR B 4ok (NCTM, 2000) = 2K >
EHBEREOBE2F oL — BN s ERZEE— P RE > RF
AA - RBEEMOAR— RHA O B — AR B P KR AR BB
PHE > RREEHAERANRERZOBZ o8 — B F BRGNS £
FEA B EHHERE > RAEABUED B2 A2 LoyR#Hk > MLk AEE
P HGHNHZEEROR  ARHZRLZNRN  URHNHERTINERA
B (French, 2003) Bk > &67 & 38 H K2R BRI F MARATIR 42 2067 5 ¥4
BRA R T — A F LRI 0 L E ENR PR PEERN O BRHEN B o
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3% (PCK) #9485 (Carroll, 2006; NCTM, 2006) ° DfEE (1998) #§3R 2445 th — 4
SMBEHEGAREREHBZEH o LN AMERA AT EL LR ERKS
48 B 69 P A2 o

Shulman (1986) fE#.1985FAERAG X HA T » R R T — M ALY AN B o
3% (content knowledge ) > iEfEMN &4 > KL E & A “the ways of representing and
formulating the subject that make it comprehensible to others” (p.9) - b EHEH 4
A o o — 18 % A5 A 2 A 20F 503 (pedagogical content knowledge, PCK) » 3K E
AR P PCKAN B i) —# 0 RERAN B LB —BF& > HFBNHEH
— RN R AERAAMNSE ALY RN EHH4TE o Shulman (1986b)
EIREA B A T8 (paradigm) BRAE ) » REHPEMRRIITAHAERBE » ¥ x
RERBEMBHAATALMBEREALLE RS THEBR Y HGELEET
EBE S ENFATEE T A EL T NYIE - b4 H B XK F (Shulman, 1986a)
REMFHLNBNER > 31 T HOAERAERT LR PN LOBATL? | UK
Mg st R AT MR 2 4 69 FIAE o Shulman (1987) RI4% H 36 % B o) LA 4o
#HKo G 24k (content knowledge) ~ 2 #3243k (PCK) ~ —ARH 2 403K
( general pedagogical knowledge ) ~ 32403 (curriculum knowledge ) ~ %8 # 4v
3% (knowledge of learners and their characteristics) ~ #& H Jk#& 89 4038 (knowledge of
educational contexts) * MARHKF 698 £ HY Fhoik o H ¥ U2 R L 403 (PCK)
RAEE > MPCK AIEHEFRRE A THNZEHN B R ZOER » RO T
Koo D B A~ TEE ZREHNE  REARFER BT TH
EROPCK | TTRAHGPAS EHFTEH  BMALK - LAHY - HEEBRERF
%o Tl TH HHENRE R, o

o AT L B 7 Z0ET ol N SR H B9 3R T 0 TR AR Y kel R A A T ey A
GEZA R PRRZ oW R R EREREH B RE - TEH—BKH
PG REMNPPBAR GRS - MILEAAEFEXIEMAHNERAETH
HREPEIBH PAT AR ERRA o ! THREZAHBFTEMNETAANGE Y Ed > B
EEFEARAAMIB RN FIRZ o3 HERENEHARE 098 A > EEN 2R S
O EHERR W RIRT X EHF Ik o RILZ b - FLEF R 357 RAZ F 5838 2 FH 4ok
B F B 5 I 0 B A AT OERTY > BT e L 24k
R o HENIL 0 U TRGHET R AR TR AR RHETIH e iRG
_z—a o

—FEBBTY "RAGHETHR, BT BABRABEARTZIY
MO ERMEHGaRTRYEES » MAEDEW TR R EZBAY
& TR LA R AR LD AL L I R EATIES - BB REA LY
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bz G230 AERETROZREEAR T ZHE B HGMETRAREHNS
PEA LT R 0 B ORIER L 0 2R NI HITE LRI R IR Z M5 o
b BAZLET A B B AL RS T F oA 04 JE S 4o 4T 64 AR R P B BE Y BT o

T MILET £ » & FAB R A G H P EH > R R 2 4E REMMEGT A BH
AL 2B F R RET R G F R L ENREZ T BBBITR BN HE
RIBERG OB EHZ 5 (2009) - AFARARE S "HRGHPEEH, > AAA
BB E ARG A PR R T e R AR R IR 0 AR AR R
BEARREGERFTER (AARBEZ—) - BEyRERNEBIHEF X RIL2E
MB2EHAH P W ER c HRZIANBZR T RBAHF T E LT 2 H 0228 > )
o LEATHERMAS > BAEMET (REFH) 2L HATRRENEE M
—RANTE - B HNEMOTHEA TR RIS L TN ARRAH LA 008
AMEIREIRTT > UERERESTHHMHEHE - A NFE T Mg E e
FHoo R SRR XA E RERZAEFEERE > Hlho > STah ~ B~ A
BERFRE  MEMARG KRR TRERAALE T LB L4 ELE THH®E
WM RAFHBEAMPELELETHNABMAARER  BHARAZAZ TR
Z R o

PHRIGH LT AR AR R L MU ETY P H LG R
SALHOER  BABBEEROFTHBAAIRAERENERAKEZRASETNL > R
WA AR R AN PR s AR B M —  FFEEH—EFRENE
B TRIGHLEYS BRI R R R EA RS LR SRR R
BAFRMER » MAHSEHNEHER L BIIRE T TESR

WEFAABI N > RATHR BT 2R Y #AREHEEHRT N ERITG
L s R GNRATLHHUGBEHLHOLEF X > BE 38 I
HEF K ML A MR ERICEEZPIZH P A EFH LMW, - 4
1] o SR BR AT B2 MR R 2 A AR N N R F SRR EH AR o BN ER
WMASHHEHABEENELS  BHEMEHEHMAERANILREE e BE
FRA ST EIRT OEHIIREN S UMM EB A TR AT LS
FHASKH - R PNEERFTERE P TRAMREBATHNGE MRERG W
EROHELEHNGOERLRIE > SENOERBLRBINEN - mEB THGH
LE Wy HMEPRAEENR G BRM PN TRNE > 20 S RE GG
2o NEETHR2H 50842  RESHURENZLEFARE L AR
Fleg e 2 AL > T A 2060 B R R oY ~ S8 eh 2 AR 403k > TR R R 92
LAB R -
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HELEH L2 FXBEREONFTRXER B TRFHETH, HWED
Bt o BE{EA A By X {E:E 44 (Shulman, 1986) > 4RI ~ £ A > &
RO R ERAOBFLRROER AR PEH IR T > ERBEHGMFRAHR
HAEAMF B ERIEF LM TRH AL - MEN T X > £:8 T HIFH
ZE O RABDEGRES T M EBARELEARPEBAEHERE T - W
A @A AR AR AE A BB T HI R E A BRI > BEMUEFAE D T A FE oA
T AATEAREE G AR AP A S EHIN RS IR AR B 4 T e 2 AT
R T A IET R85 o

AT R A FHANEHH LB H LR RABEEFTOR > BB
"THRSHEEH ) FEARAFLROEHTHGH I MES TELHHEERM > T
TEBERMETERTHEANZAHSCEANSZ IS TR THHEFE 24
BERIACHHM P BE AT BRI F Y NBAT P EHE L 2RI -
MEREIS T X RRBEACEBMATHFREREE S ZTE FER  RESLHHULHNIE
BRI > 4815 BAE W) BY IR AT 2L 6T P AEAL M PR B B 43 B o 488

FRE N ERESZREIALT EHOET P UBNBEHEG M T > A —
AR RE AL 2 FH Josl ey R RT3 AR B U2 #foslhag ik ~ 2420952 F
B3~ 2R RS AR RS THRAZRIN BT RF R BRI - BT
HRMMARZERAN - FA LB TE L LS Y o) B HEH PR R RBEST
Wat o A EHEAE DA BH P B AR LS TS - RAWMBIHGUEE FHH
2o BRRABKMPEREREHEF -

Hh THASHEETSR REHGEOENRESBES A FHGLE TR
SHPEEH HPEXh 0 LTEEUE N ARBE N R HE S
Fo AW EEH LR EIMNER  RAEBHRKXORNZER TS > 4T A
TP RELAS - LEFTURBAE FHEGRLEREROERHG T F3H > R
Hoh A OEFPR S AR YE 2BEMH -

FIA THRGHEE ) MBHE S R B E FHAOTREHNEH  MBEHS
(micro-teaching ) &) % § 7 1 Bh K R AL o B4 5 6 SLBRALER B A 2455 0 &
AAEERARENBEEZT RHAZNM0 S ABILOHERST > SHE—
SR I A BURSR 0 RIAEA M R AR HE TAE (R0 1997) - R &
RENPRFBREHBZAOR M BEAHUR L LEMBEAHKETA -

Bl THIGHLEEN REBEEFH BT AR HEEL  REBEL
—HEERRA o REERATEBEBLE  TH 2 F BEHLER
% FR A EEEEE > UHE N Loy A R 0 R A RRGR R o




2 R FH RS

A RAPATREBIHR TR RAL AL BZ L ENEHRR > AEEAKRRT
BRAME THAESL, 2 LHERHUGERAAREL (CEESL "TRR TS
BEHMEERE® ) RAMBREE - 2Z2E) sk RETHEIH - AR
AL ELRBERGEHMEHBEREE  RAARAHER > ATHRALTFREHZ
FRERLRFIFEFTA

— B R®RE

AAROEEZARAEHEBEABZFTH EZTAEAEN BRI HAK
e X (XAMADDIE# R ) * B4 % " 54 (analysis) ‘m#(dmgﬂ £ 93
(development) ~ #47 (implementation) -~ 3F4& (evaluation) | % BAEFSFEAE A 5
AT BBEREROARTE- TERFINEHEHGEERKANS ) RER
BAREEMMHEENE  RERBA P I HEHGEERROEZZAY - A
AR TERY N EHEHEGEEERRAE ) BT RENABBGEERRZIK
BoARRZE _FIATER > RENRESXAMEE ST X > 2 BFEEEFER
RSt (SO RESTRERH (FAEHE) X EEREVE -

ERRFPEB R @ Eﬁm%%‘zﬁﬁm%‘%‘iéfﬁ%%iiﬁﬁmé'ﬂ R+
BAE - EREENEZRAMBERAREFERRFEHVLERLER > HATREMBEAS
IR F R RIS BEATIRE K 0 Ak naf% B

B RERFE T @ FRFHITHESH 241 T B/ NP2 ERE R 4458 B IR
B 466 HEF A % 0 X TN HE | MR AM P RRNIE > BITHERH
%%%ﬁﬁﬁﬁom%mﬁﬁ%ﬁ%m%z%#’%E~ﬁ$%ﬁﬁwa¢@nﬁ

» BIERAL B B KA AR > EHEERE MR AT ETATRAIM AN ERAE
ﬁ%zé RISEHERE B AR L > MAKGTRA R REBA RGN T X > &T
RbE 0 AT BAERTHN N EHEM A A S B R B 0 A R A R
R EE SR MBI E - AR BRI FANEISMEE 28R BRFARE - A
At et R F 2 AR AR A EIA Sk R4ty > RABHF LB K2 -

% 1 % %’2’ ax c+ *? f‘i‘
AT A YhiE %
0O, X, 0,

X, P R TR RO T RRIE > B BB e MR A
O, - HERRIEAT AT E AT Al > Bp T NBRIBR | ATA
O, HEEWmRIEILAEReZR > B T HRER | %R
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K2 FEMRIHMEPOERAHBRE

At
EX ]| 26~35 36~45 46~55

A % A % A % T ABAREE R ORAMA

A
9 60.0 6 400 8.53 6.31 1 23
(n=15)
%
16 552 10 345 3 10.3 11.07 7.23 1 29
(n=29)

= HRERLA

AR TRBAKS T BHM AR, A TAIRFZELETHHUGZ
#2284, (CK) 82 "T#2x4%%3% , (PCK) » ARty Bl T
B, o EFRARE - £HENELE S NEHAMRKROLS T NS ~ B
o~ NEORE S RODERGEWIARNGE P o B A S-S TIEME > N H AR
NGRS A T2E MR > NERER A B R o

Fm PN BRI R RIATT o BRAFRATLB 302 — M > Kot
RE T ARSI — LM EHFT O ERETHE -

*3  NEHM R B2 B RE YR B HRLE

7 % iR BN K
(1) BB I #MeH A AER DT A% | (00) ZAKES -
A ? (1) AEE BHR R A 5% -
(2%) B AH A EMLEH > LB N
ErREE IR o
(2) 123.45523.6745.678 5 1.7 234.567 » BAEESE

(0%)
L@ N o AR N S A A | (15) AR B 1234569400 4 2 A H4E o
R ETEF e ? (297) RE3RH dof FIBT123 4540 & & 45 ¥ 75 84
SN Hd e
#H | ) 10EaeHARbRERIVEaEHK | (00) AAEEL -
#) &G R UEN EFEK - (190) AERE 1B & &HARF /1045645 &R E
# 1154% 48 KT 2 R 104 F a9 14 & 1/104% & 1018 & &M R B AL R Ao | 1545 &%
" WEMA  REYmIBEa AR - AEK -
N BAABET R IGEERRREIOBEE E | (29)
- A KA 1B G KRR I/0MEAG &% —FERERIE G EERE B B
A HAMI0E G EEABEARER Mk

B UG AR EL0E G &K
~DMEAR E R A A 1B &R

V10 e AE K > AAREHRIES

ERFRAREI0EWE K -




(4) R EKR D& R FAYFATY
B BRONHE A B B R a
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B ?

(0%) BHEMEL -

(1) AmAERuayk -

Qe e Z 2 RKaaH R (ke
) o BINEEEIEE -

(5) X "254+38=7, A > LETHAN

(09) RAHES -

S £k 7 R s 2 (1)
# —RRI — AR R o
" —HERAMERA RS (R85 FEMR
o g ) o
% 2%9)
’ LR R AE AR (S5 EmR
) e
—HEIR A T AR A B AERR R R ) S A > 1B
BHRH o
(3%°) AEHBA R AE LA b ARAR SR mk o
(6) 24 "39%X246=19 | Al » A EMHFE—| (05) BAHEHEL -
AL BT A 3 N BB R R AN ? (1% ) R3REA—FEALAE Rk o
25)
—RE R AR AR Rk o
—RER A MAE LA b AR Rk 0 LA 0 2R
BAHRHA o
(3%) FE3RA RAE LA LR R ug o
I
g | (7D R T142XT=2 ) Al FETHRATLE | (0%) ZHES -
% f#RE Rk 7 (1%) RRBA—FEMA K% -
& (%) ARA—MEAERSE (R4 5 EMXR
) o
25)
HERARERBRS (55 FEMR
) e
—REIRPA T AR A b ARAR Rk ) KA 0 B R
BHRH o
(3%) AE3REA MAE oA b A4 78 S vk o
(8) RAR T23.6+14, ymMALREE 4| (05) RAMEE -
SR AR (23614 RIHHE (19) RRA— AR R -
BAE T236+14, totr# A T12, > @ | (29)
F23.6+1.4, totrdE "12, 2 —HE R BA AR AR AR Rk o
B T236+14, 1 T236+1.4, 9T —HE LB AR L L AR R ek e 4 A 0 2k
#HAEE 16, ? BHRH o
(3%°) HE3EA P AE LA b ARAR SR mE o
| (9 R TH AR skE > HERI2AK 0 | (00) RAMES -
# RETRERBLIRTSEIAT? (19) R —FEMAE K% o
o Byp] o 5% T RS A RS AR AR Rws 0 (1) ﬁéi?;ﬂ AR RE (RA R ER
A % -
* (2%) fERA AR RS (5 FERE AR
wg) e

(3%) feRAmER L (5RmAE) AR RS -

(10) 3Kx T5983 Rt > T4 % T2
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UTF oAt S BEMAS R T BB ZRXARKEE BZHHER S R
FBEEFTX > THEBETRERFEEERARRTE S T RATEHNNEHM A
MAEGHEELE -

- BHB2aFHEERE

RSB GO TEBEZEHE B PR EHFEERE > MZ LB
SR PNRIGE RO F IhE > AXHEEMALEYE > AN EEELSE
MEEE RO RBE NG c NS FRFELAARBA BRI S RFEHET
BTSSR :BRFEIFRRGRK > ATHRKEE - BE - e =F @mRTH

;;V

(=) BE @\

S EE RGBT > A TFHRER VR EHFTRBPEAZRE G
ETAEBLENREATERROT R B ARG R T > TURUEFRARY
RZ o FHMARGHE — S NEEE RS HECE T ERBEATOER
FHbBEAIRETRAEOBRAFTBES &Y T > HFLCEEG PR FEL  FoF
RABAHL K - EEFHF AR ZCRIEANGBE  RAREHFT ARTH -
BULAHENMARFYETHERER HIEPHIINRALEEINES > BILY
BEABINGEEGE > wEMEFREERA—BAIEBRKR > AT T TR
B ZTRHKRMXFEHMRT I HRREAFR G FEFEMKX (Jones et al,,
1994) - L FREAR G LB EEAG > AUAHAT AR REZEERK
BYHET o AR RERR S o

(=) BE&F&E

HERFI SRR AFRE S SRREBTAWAT —EM TR KR
FERRAEA HER N FRIM  REMEFTAERB A CHEEHNE > M A
MR LRREA - AHEBHANY AT REHRE - BMH L BROEZEHR
BAE AL RYEHTAERERESTANEZR L - HER TEBEEH
BREGHET > FTRABTH AR B EBEIEE - FRLEFRZREBET T SRR
Pk AR ZRIAFUINEI B - 2§ B AR HBAGRK - HERGHK
2 UHBIHFTORE  BAMTHEREMER B FELLMEST -




(Z) it F @

FsufeHdm 0 SEPEHA L LR MBS RE > T A R P ES
(BHEFHPV R BMEMHUGREERRVEL R W ABEG SR - £H PR
Fo B EHBRBHEBE B RSN BARHFARATAR BN OHE TP
SR 0 BRRRE AN A THHE TR MANROBREY > 2R M
Bk REB M2 E WA SEAKRBERNANIE > 2R 8 THE ML

RS E > LAERERTACTHRY  EHAFEORE -

fe B E SRR RIE T S o MR mER ) L — A R R B I - TR E
EEGBELLI L P OISR EAMNHM EBRIRE - do B0 F B
FaEHME kR - AXERNEF  LARER@OHM W EETHEHY
HETARBTRA > BERFHE R ERBENOAI L@ FoL AL R BRI
BRI OBFE o BHRGINR > EHEGME S RNGHBRY > BEREHMS  H
BELRAE RN T A -

— WA RERAEZHOZTERK

HBTBRAARERHANHGERLERKIBELR > ARHLEG L—F 2
R H AR B EATE B 0 BB BN AT 2 AR A N B B B 0 AT 4R R
W ER s A ERLEBRELERER A TR T RE | BB HER L2
FONSE ) 22 A o B - 3%k F ¢

(=) AL DEIAM ARG ATRA G Y RB £ B R

FA4Z R eI AR A B R AT N EHM BB R RSER
B RA BB RBAOUREM TR - B RE > AR AT RT3 0 #4605 4
B35 A A13.70 0 AT Rl £ REBRE (0 (143) =1055° p<01) > BET~HA
Z 1B R R R B E A R B b ey R,

R4 BER AP AT R 6 ) BUEOH R B AT o R

At RREEE 3 B E
BT ] 44 6.05 3.57
% 3] 44 13.70 435
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Paired Differences

95% Confidence Interval

Mean Std. Deviation ~ Std. Error Mean of the Difference t df Sig.
Lower Upper
AT A% R -7.66 4.82 73 -9.12 -6.19 -10.55 43 000

(=) ARG E I RIBRG AT R Z AT 500 £ R

FKOZ B AP A AR R N BHMBAF S HERE - RTEHY
AR ERARBAGOUIE T E R - XM T » MG A LAY RBRY 2L R SHRAT
BIEHI S o BT AMAMRR IO BB H L L E R RO 0 A ARG R -

+6 AW LER A A SR IRAZ AT 4R 0 N BB R BR R ARAF ¥R (n=44)

AR %Al
AR 3% £ 3% £
Al 48 55 1.11 65
A2 .80 .76 1.52 3
A3 45 50 82 39
B1 .86 S5 1.32 64
B2 75 12 2.16 94
Cl .36 57 93 85
C2 .84 78 232 83
Dl .50 S5 .86 41
D2 75 65 2.05 99
D3 25 53 61 .89
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Paired Differences

95% Confidence
Interval of the ¢ df Sig.
Mean Std.  Std. Error Difference (2-tailed)

Deviation Mean

Lower Upper

AR 144 01 -.64 72 11 -85 -42 -5.88 43 000
AT R4 12 -3 76 A1 -.96 -.50 -6.36 43 000
AT B34 813 -36 49 07 -51 =22 -4.96 43 000
AT R4-15 14 -45 73 11 -.68 -23 4.13 43 000
AT RIS-74 15 -1.41 1.09 16 -1.74 -1.08 -8.61 43 000
AT Rl6-1% Rl6 -57 73 11 -9 -35 -5.18 43 000
AT R 744 17 -1.48 1.02 15 -1.79 -1.17 9.58 43 000
AT R85 I8 -36 49 07 -51 -22 -4.96 43 000
ATRIO—4 B9 -1.30 1.00 15 -1.60 -99 -8.58 43 000
ATAIIO-12 810 -36 75 A1 -59 -14 322 43 002

(=) #RER

AFF R A B PR B 046 4 S IRILER AP RARA 0 ARk AR B4 L - EBAE T
HE ) BAFERT (AR AHETHXATH) o s TNEHEM AR AT
Bl THEMEGH N RHEMOBRAEBS  BARMEREL 0 BEL TNEHEM AR
B BBBHATRGLE > THNGEHN N EHH RS RERARE AR
BRREA ARG ? ERBET D LRIERAR RIS - BABE RET AT R A ATIR
o BATHR RT3 2 BEREE KR B THMARE R REREL  EANE
R LSRR B AR REYN AR HEEERKNWE - A BE R
Mo A RMAPABRESZ SR EHFTIH  HHUGHEEEART AL
RBG > ARRMFBETHGEBRE TR HARE  $ANE £ rke R
AAEBBE > St KAAZ MR BERAEOEAEER > HHPEHG T ER
RIETHIER % I FHR -

95




96

FA—
BRI 5 805 3000 R R S SRR 2 R 3

(W) & AHey sz

B RA AP ER @R B RIERA G KRG > B AERE LR T D
HARE > RESAMBHEGMHYER "RRP I EHEHGELERERA, OHEE
Ro#w ! | ARFCEESRETNEEE (k) LIMAYTHR—BARNE?
QIR R B85 B B EESRRNFERHE ? REZXEOXRMAE 2335
REGCHZEEASAHEORE ? R TN TR RAERRE R Ey#ER -

RSP HERIRA S EMEERASE 2L ERHNLTIN - REHELF
BRAT LS F 45 - FhBERGL TEEMEASHERTE > AU REK
EROERE RALSERNEEHNERAEKRKRE —AURRE A BHE 8 B
T L@ LY LAAERALE R RGB Y ARRAETEHSBE &
ETRHAEARZOELEOE CSERAEMEAKRRIER RN F  BErd
$EROB AT QETHEHEMNER BB RFHOEAT ) RBAF -

BREERMAARAGBRES NN ERZSE > R8> SHHUGEREETOH
Lo bREBUMLERRANY S BUREFEATRNENER  BXE0A%
Fo W AR T B AT > ho EAR R E RAR A R RER Ao IR B R R A 0 — Bh— R
MR ALEGRE  BHES R s BULAXTABRBTEE M AL B TEAY
BAL > R A E BRF R A R 6 EREE o

15~ &

RAFEARBE > KARBETIEAEHAAWBEHGEELRL LT R 8
WL FHAE - EIFARM 0 X 45 0 SIS R BRIk & 41t (ADDIE) # X i
VB oM R ERROBE > TEARRECABHGEERR 2% -

AN EBRREESRGREFOFERK > AR SR E 6 HER 1T 2]
B AR TR T AL BARGFERRBE S RFRBP R RAF LA
B AEHMFENAERNAR  HALBALBREHEERRRGAHETE
"THRYNEHEHGEERRE ) SR ETHEHGLIT GO TR MEH
BRI RE E oA - ARG ASZH A TANEETM > FHHEERRGPZTARK
B HRBBAREERKGPERBIIAN O BRBEHUEGIIELG N 0 B TR
PR ER BRI R R (FEE »2006) - RS H AR - T A%
HMABMAHELE, RSB AR ETRY TR AR EEHE0E
Mo BEEAE  RMEFR > EREMEAETREERROIZ > BHROEREES
T Glatthorn (1987) ¥y " SF B REK -




MREBHRBEEDERADHM SR Y N HEHGHEHRETR AT A RS A
ﬁ%%ﬁﬁﬁﬁ%ﬁ@ﬁﬁ%ﬁ%ﬁ%%%‘%wﬁ%’%%ﬁuﬁﬂﬁﬁﬁﬂﬁ
ﬁim";‘ C RE KRR R E B2 B RAZ N B 99 A L BANHF H K [Re-Learning F &

Rimass AT RGBT ERMAKRTHTE E**?f}?ﬁﬁ"i%{gfﬁﬂ
LS - 4’\*@%%&&%—13%& C AR ILEEE B R 0 AR R A BB PN LT
RERKERERE -

2& IRk

Fokop (1997) - HERE - 236 &R -

FECE (2006) ° oA T EBARE | ATEHEGEERRZ M o FPERF 57 (5) >
94-113 »

Annetta, L. A. & Shymansky, J. A. (2006) .Investigating science learning for rural
elementary school teachers in a professional-development project through three
distance-education strategies. Journal of Research in Science Teaching, 43 (10) ,
1019-1039.

Carroll,J. (2006) . Primary School Teachers' Views of Mathematics and Mathematics
Teaching and How They Change: Teachers' Views of Knowledge. Retrieved September
6, 2006, from http://www.aare.edu.au/95pap/carrj95033.txt

Dana, T. M., Campbell, L. M. & Lunetta, V.N. (1997) . Theoretical bases for reform of
science teacher education. The Elementary School Journal, 97 (4) ,419-432.

French, D. (2003) . Subject knowledge and pedagogical knowledge. Retrieved September
6, 2006, from http:/www.itemaths.org.uk/issueslearning/subjectknowledge.pdf

Freudenthal Institute. (2009) . Multimedia interactive learning environment, (MILE).
Retrieved January 31, 2009, from http://www.fi.uu.nl/en/welcome.html

Glatthorn, A.A. (1987) . Cooperative professional development : Peer-centered options
for teacher growth. Educational Leadership, 45 (3) ,31-35.

Goffree, R. & Oonk, W. (1999 ) . When real teaching practice can be ( digitally )
presented in colleges of education:The MILE project. In F. L. Lin (Ed.) .Proceedings
of the 1999 International Conference of Mathematics Teacher Education (pp.34-75) .
Department of Mathematics, National Taiwan Normal University, Taipei, Taiwan.

Goffree, R. & Oonk, W. (2001 ) . Digitizing real teaching practice for teacher education
programme: The MILE approach. In F. L. Lin, & T. J. Cooney (Eds.) Making sense
of mathematics teacher education (pp.111-145) . Dordrecht: Kluwer Academic
Publishers.

97




98

FH—
BRI B0 06 R R SR 2 R

Jones, G. A., Lubinski, C. A., Swafford, J. O., & Thornton, C. A. (1994 ) . A framework
for the professional development of K-12 mathematics teachers. In Aichele, D. B.,
& Coxford, A.F. (Eds.) , Professional development for teachers of mathematics

(pp.23-36) . 1994 Yearbook. VA: NCTM.

National Commission on Mathematics and Science Teaching (2000 ) . Before it’s too
late. Retrieved September 6, 2006, from http://www.ed.gov/inits/Math/glenn/report.pdf

National Council of Teachers of Mathematics (2000) . Principles and standards for
school mathematics. Reston, VA: NCTM.

Shulman, L' S. (1987) . Knowledge and teaching: Foundations of the new reform.
Harvard Educational Review, 57 (1) , 1-22.

Shulman, L. S. (1986a) . Paradigms and research programs in the study of leaching: A
contemporary perspective. In Wittrock, M. C. (Ed.) Handbook of research on
teaching 3" Edition, New York : Macmillan.

Shulman, L. S. (1986b) . Those who understand: Knowledge growth in teaching.
Educational Researcher, 14 (2) , 4-14.




