|

TR B R AR E R R R
B hti a8

L8R

W 2

1997 5 (P EFREARERKAREE) BACEAT - 1998 5% (Bfi RAE
%%QW&%aﬁmﬁﬁRﬁ£$&»uww%«ﬁﬁ&ﬁ&fé&#»MArﬁ
FRALRA > ATASHT ) B RERIT 2020 F 25 ANt K 6h 129 8182
T RAFKEEREHRERITHTE c AT RRETALE B4 RTHER
ERAZ RE7L2011 F 2% hias) (RERKKFTHEGAE) Lk (BER
BARETORBRAITHZR) o B AEME 2020 518 05 6581 » & 5 564 2020
FERL S (RERARET G LT AN HBRALRASHFT AR thai Lt by
WRAROGHA o AL EBBAER TR TEFTE - FELRBERUFTZ
H%&&%ﬁﬁﬁi'Eﬁﬁw#ﬁ’ﬁﬁﬁﬂﬁﬁ\%ﬁﬁﬁﬂ&¥ﬁ#'&
RERAMEHF OB OGN IERIE - Aks A G+ —FBAR A
AHH T » 3R R AR T @ BIAE » RKRAERANEHFT Y
THRERER - '

BSEH : +oFBREART - RERAHBHT « BaERAKT

419




420 = B RAAKE O RERAFERT T RRE

1950 4F fCeR » B MRS E B HEB) DR BB E L T
B AZBMRISBEE o EREEREEE R B AR BRI EHFHR
EEpRE (BB NBREEE - R - BV REBEIEEE 0
AR EEHEOERZE 2G| HEBRRSAE R EBINERH
& (METE 2006) © 1999 824F ~ 2000 82 4F LUK 2007 B4 » [RERKRE
MRl R R © BB - METESINBRTREMR  BANSZ
stk L2 I 0 B A O 40 (RS LTS 2000, 2001) ° 2007 B £ BB
S REHER AR E S SR 0.5% (FPERAE L 2008) © 20114 (R
R EBCE G B BRI - EER SR R SRR R ER
R A RS R S R DL b R R AR A B L IHE RS 0.3% o BUREK
BRI B AR RSB AR BB ENRE - ARFLRSRE
azﬁ%&ﬁﬁéiﬁﬁ@$£ﬂ$ﬁﬁﬁmﬂgﬂﬁ’ﬁ%ﬁ@%ﬁaﬁ :
WS R AEROS LR FAZENSSE . AN SFEREEEE S TSR
%gn

AR ESE TR - Bl (20165) g&ﬁﬁ&ﬁﬁﬁkmﬁéﬁ: -

B o (LR A CTBG2% ¢ B RTEE R 16 RIEHS - BIFEMRER - &
e - BTG ~ TG ~ SRR - RUL - OB - FEMMR - HEHR - AR
R ~ At B i LU 2T A © TEE TR - RIPTEEERR LR R A ..

& ﬂﬁ%ﬁﬁﬁfﬁ%é@ﬂﬁﬁﬁﬁ&&ﬁ%ﬁﬁﬁézol1E:'ME&:P
(BRBRAEECEE ESE) BB R REE B RER
BSRE 0 A4E 1945 % 1961 4E ) [ A T BRI | - 1963 £ 1987
FEHA | ~ 1988 2 2000 £F [ B SGERF 1> LI B 2001 FEE A [
1] o [ BRI | 05 £ REE RO R &L R LR E
1988 Z 2000 4E HAREI [ BERECER | (AR 199044
4 MR -~ Y BB KRE  BHEMBEFEANEE) 1)
EREHEREUREENTE - A3 IR R IR
B BB E C R EIRE R R BRELE20FXK
FY ~ FFCRR LR SR o (R RS EASHEB AR

HEE 421

FIRERISHEBIN - —FRREAKEZT - H R RS Fim
FIFSTRE » AERRAUR ( RARRHBHE AT RE R HER AR -

— ~ D BB R A 3 B

ATEASER R - FERKRISBHEEVESHEFENES  —
& [ R RBEE2HHF (education for indigenous science) | + 5 — & [J&
ERERIFHEEE (science education for indigenous people) | < fEEE AT 75
FHREE I EMIRAS - 38 - SV 8E - BEASTRE—WHS2HE -
LARESEMERONERLEBHE » TREENEERENSHE
(indigenous science education) » 7 HEFBIF(E AR 4L REH B BB 2RI
TR BB R E T 5 BLHE B 0 AR R R AR R T
HREIIIRA ~ EE - BICHEAT AR - £8)5 0 AR R E R
BRI » LUBRTE AR SO L BB SR BB T R B 30 - A R RIR
FHREEEMREE - A REKHER R E MR RIRR 24 E -

(—) RERFRIBHNEE

[RERBRZBOBE | B4 00EER : (R4 RENES RS [
ERBRFHR SR TR AR | ~ [ R RS ARS8 DU TR
RGP AVEE FE ] (Cajete 2000; James 2001; Kawagley 2006) © fE5E
HFEIREEEREWRG [FERKOEREE ] SR R EE &
EIRAEHE B AR RIS R B AT R - R BB R R
HHAER  BEFETREEE, - AT [EE RS s R
Al ] o TERRE AR TR R AR ASERO IR ) » BT R Rl e i
WIS B (5 - (ETIREL [ IR R BAIRE ] -

BUUHH R 7577 SR AT 8 B R —RSTl » AR E —FErg 7
SCHARISALREER » BBRHBR AR E A B B EE) » TR —Ea

#i8% (Aikenhead 1997; Kawasaki 1996) MK S » F57571 S mm e




422 =4 B RAAMF 69 R 5 RAA ST K &L

MRS » R &SRR BRI 5 & S ST SR O LR PR R
(7R ST B R IR B & - R RIS B4 - BAEEEE KRR
BRI A M SRR RS RIS TTR B

7R 5L T R Y AR AR o SRR IR AR - TSRO "
—EE R e (E R SR RS - 7E RS TEIRAR T FHORBRER o FUER
PRHEZEHTIR B R R RB R - 188 R b B AR ¢ TR
LITEBIEH AR B » ARG F B TR R M - FK
VER » LGRS TR » B SRFAS Sl «

T 7 I L ER R B A B R AR L 2R A0 - P77 R B
T R AR E AR AR B BB T R R AN 1 AR
RH— 803 o ASRBRORE » R BRE M S IR S 5 B
chE — Y RN - LIRS EREORI R T RS A
TS » RS RRHERAE H B 28007 R » BT R FaTHOR
TR > AR S BRI S B A ERK (Keesing 1980) » BMF
B L+ SR AERBLRIAE S R R E R AR -
W B A e o A BB PG R %R R BT 7T RS R R o
AR BB (P TR BB - I b ABDE A S R B R AR AR
SEAIRERIA I AR HRAN S » I 0 B R o 7 B — (T 7 R R
HOTIR B E IR - REFRUEERRERE - TR E RS
B (EREE) (ERESEA » EEFi & LB RGBT R
B LR B SRR ,

SR » B ATETTE DUE SAE € S0k AR R SR ) XS L I
i B i BB E DA B ORRAI T 2 - TR R AR
i — B [ =E o @ TS A 0 77 S A T AL R B 76 + 7 ) ISR
FRBBRHVER » FUERKEAREED - tiREE S8R LIRS
i ER AT » S B (R R RRIRRAIS K 51 BUR R
AHEATHETR o J5tE R AW ORI O R it 77 MEUR R
FTARLLA TR AR08 » 76 T84 | 9B F HHEE S - FREIRER

WHREE 423

B HEEEF RRBRFEERKNRGHRBINEZEE » TE2AELHE
TRBEHI 2 TUS LR « ABRANEY R R L N KRB S
EHEAEBREAREMEE  CHERERKLEFEANERESR |
£ RIS AL » GRS BB ER A, - £ B 507 HIFR A B E R
& LRS-~ AL DBER.OE Y FEEAE AR (Olatokun,
and Ayanbode 2009) - @R REMHF Lt FERRLZBTRERL
TR AL L AR M AR E R TR ENHE - REET R -
PREIA R ~ TR R ~ M - e - B - R - S LIF  AFEER
HER B A BERR T — Rtk - EPE L FIRE T » HBFRERRE
WAL » SRR I 2o 5 AT A A o BRI 5% A T EL e A 16 E SR AR BB
VU BN A B B R ERAS T — AR REARAE S 5182 - E BRI -
R R E RS B BEERR R P EENER o M L2 E AT
5 o MEASFBHERMIAENS » EREERF T ST SRR EA
[FIEE SR B R R AT - R REA R A RS ST R 2T
{LERESHURI REREREM » 5| SR EHBERBOERRS - [FERKR
SHHFE | sl SRR T E AR R BT TR
el S TR IR - BT R R R E AR A R SR B A B 8
B - AABTEE) - MR E R4 RIEER B AE B KBS -

(O) RERZHNZHE

P FRIAVIRES - ERERT BN ULt PR R - BERERE
A2 (ERE BRI AR« (EREAY I R EIRUUE (RS B AR R EE R
BHIREHIBATEY T o B0 51 HEMEER L 1 SRR S H A ) {1 788 > e
PRI - (R 8 A B AR TSR T FEE AR R 58 - FHRHAYET 288
s AEBRE - ARRE - RRSUEE RRAERRRA T A2 B H L@kl
EEmA - AERA R — RS BEIERT » FEBER L RIS
HE (87 ) SR AR M R R A A 22 5 - 3R 2 RHIET - B 6E
FEMAMRETHS EREA R SRR R E » ft s RS RSR R0




424 +=FAREAMF O RERAALHT R RERL

RIZ(YIRE R AZE R (Allen, and Seumptewa 1993) o R /LH 7 TR
HIEM BERET » BEEENARBOENFEN#SR > EREFEFFRAE
ZR GRS RSB E - HIRBEE (perceptual skills) ~ 17 %22 [ R BET)
(visuospatial abilities) B ZB {5 f#% (imaginal decoding) FFEER D BUKEFE
AR HE LAt — AR BAURES] (Bates 1997) ©

R ZIUEHE BRES - ERERT S ULE R THR#R—RP/ 2
B0 » RERBAMZRATR - EIEEERRENREEHEE KX
{L7H - Banks (1994) BEFAZTALRRBTBEH] MHE » EHEFHRER
FIRRBHISIAL » (EA B RBEAY 224 S5 B SRR UL e 22 38 EROMESS - A
AR ZRMBHBHEL » LBENAUERRENEERER L84
I SCAE (RS 88 SR RIS I RER, « DI R {L iy IR AR 3 A - EHEER
ZiEEL - I RERAEREH - LSRG EERIGRE  SHRER R AT
1THIEIEE - FH7 IR REE R0 EEIRAS - 3R - BMEE - BHARR
R AL E RE FRER A » Wl P77 CHREAEER - Rtk > [JRE
ERAEISEE | §EFRARIFEEN (SRR RR2EER - ERRESH
2MEBRTX - BENREE T ARER SR AMEE AR R E
prEREEE A AR - EAENER 2R FHERREZE ATHEER
EE—EEETEEA R 2SN EREEH -

— B R AT R 5

1994 4F » WEIERSTIS NI BES TRER | #% » REFERRE
P53 1 TR FHIUTHT - 1995 1EIE % RBISEGE » 1996 FE( TR
HEREE - 1997 4 (hEREFERHERSEE) T < 1998 4F 44
ERHEE) - HEDEBEIGR 2003 EAHE—R (PEREHENE
) 0 WA RRMBSE B © B 2003 E X HEEAE RS
ST 7E S R E ISR T BREGRENE - SlE
) ELBB E v B I R M AT A B AT » B A R

MRE 425

Knks » 8RR AR - W ERFE R AR EE R RS LR
FERZITLFHERE (BEH 2003) - 2003 FERAHEBIH ILE— B FRM0RE
B R [EES U] (B2 [ HREAE TR | e 5 EL e L T
SALHEEAE AR - 2005 FETEBEHEEES A 1 HITB TRERKLSSH ] H
il (R RBEARE) - 2009 F (RERBHE QL) EEMA MR8
HE & - LTR2EE | BRAERKE 2020FEZ fifalisEmm 128 H
e —» WHYIH A E R RIERITEI TR - KK 2010453 RS AR2H
HEGHESHER  HEREEMAZEGHTEGRERKZEEER 2011
FRHARE (RERBREBRO EE) A [FERBEEE | - IEEET
(BEFREREHS AEPREZRTHE (100-1044F)) (HFH 2010) - 2011
F (RERGHEBCRAEE) 1 [ RERBSBEEHE] 718 M EiRER
BE IR ) AT o

BEER 1997 EAHH (FEREFERKERES) » WREEREHK
BECRERE ML - BRERAAERS - BIFTAKER (HES 1997
25) < | [HEBEYTOUL ] SR BE L ER » BESTHELE : B
Bl AL - BALERFEIRARE (F L5 27) <) s [ERER AR FHRIE 7S
R MsasE R » (DEREREIIE  HEBERTIIE » 2B E AR
(FEFl:27) =) s TRIFTRREER | (97762 (S e&F » R ERE
AR R AR R EREEE RS - (R AR
t (FEAl: 27) < | Bx T L@ e | —ER ST EMREE T2 RIf%HR
ENSRAt » BRI REE BER il S 77 S0 & B8 28 -

(PEREFERAFREE)  HRFEEREESE R EiEs
EE (R ERE S SUEMA SRR RREEEM | [FERAE SHE
Mz RREARERZH | LIk (FHERSBREEES %70k
BEeS1 | (BFH 1997) o i BB [ EXFHEN - FRLUEERAEEREM
BENFAA - BIPREE B - 58 IE X L UROHE s 8 (F L3
63-64) - | BESHREEH —RIRE [F12 ] HRAR [FERE4ANE TR
SR EAG R ERAE - B - {8F - T - BEBESEHSHAR (AL




426 ToFEREIAMFTHRERAALHET T RER

51:125) o] HERERKRRENFRRE - (HRRRFER A BB EER
SEERAR S - W - FREEE  AIRIEIIFERBE AT T - B
B 1997 AN (P ERMEEREFRESE) > ME2REH % T
BT - BB DR ERSEERE KRB SRR - LR
HEZ FHERENIRAFREZEMAES » LW Banks (1994) AR HIAY
PUFE % 7T A LR TR S CER R R TR SR — P B [ BB 18 | BESE R B T B
BR ] - EASERBRANERMEGHEREEMS  FEEEEERERTEEN
BT » FEBEREEES b R EEESUEHBNEE - IS - #S
FIGHRE

HEEEE SR 2003 FEAME—R (FERERESEHE A EE) » IR
FHE¥E BER [ RESRNEZRZRN TRHNZEZH » 8RS8
a0 REEBZE (BETHERE 2003: 3) | DUACCRRBEEER » £R48
HEOE®  BRERBI2EEHAE PR AB 2B R - B ORR -
HRAEAFIE - 2 - REBREFRRRNNEI 2R EBE S PEMEE
B ra—24eEE HES AN ZROE2EERE (A L5 17) « ) HH
FoED TR IR RS M R B A B8 22 | PRIDURES [ F53R12 - 857
BEG  IREEE HEBRRENREEIRE (F L5l 17) | RERHEHE
R AL R R PR — A ST R IR '3

B 1997 F MM (P ERRIFERBERSEE) LI 2003F /A __
—RAPEREHBHEALSE) ﬁ%ﬁiﬁ#ﬂ:@&*}#ﬂﬁﬂ%ﬂﬁgz&%)&ﬁ
HIER > L2 bR E RS - BRLURERAFEEM S ENEM » 3
ERBAFBHATHIREGNBEZIRE  BEE R FRIBIEHA - 20( _
Ml RERKREE B EE)Y - FRRERBZEENEAES » 1
EENEETTH -

20094 (RIEREHE O K EMARRE) ﬁﬂﬂﬂ%ﬁﬁigﬁ’ﬁkﬁ%ﬁ
ATRAERAAZRFTREBE | - THERTHARFTI X
Z 8y~ TRAERACALBAZALHFT ) m X TRHAIFETR

LY IS 427

HEHEZH EE—TREMNSRTARNERTHRE S 2 4 M&ER
(BB REFRERERARTHF & o 2009:17) =

2009 F (R REHE G EE) TSR E R RS B i -
JRAE R 6 £ 36 RTALBRAA B2 F A 3%+ » ARG RARARAE R 3%
L ERACE o A 5 ik AR So sk Mok B A 5526 o
FIRERE > A EARASAM 62 2 F b 99 % GESIRE ¥

RAMNEF 4 ARAAFERGEEARRARBRE (£FH 2000:
104) »

2009 £ (R REEE G 5z i) P B R BSR40 A R ) EL B
ST E T -

(DmsFH B R 58
(20 2 B R B R S A R
OMERBEEMRIEAA ZI5E (A E3l: 122)

2010 HRINVE AR ZWBE @S bOHERE : [ 5 70304F - F A 5
FIRBT | R » ERE SRS BB RS @RS ERTREMN
B B SUEE I | - TR RS s s e | LTS | B TR R
SALE O A RIS SRE0M |+ 1R 77 T ) s [ERRE RIS H |
[ SR B i RSTALA T R ~ [T R RIRETR IS B R & R o b
HHE » W HEITEES) ) B R B Rk RS Il ELA e 2 B 2y
(BEEE 2010) - 1 GRlEREKE G R ®) IR/ \R2EHEGH - BBy
FREL (FREE | BEM » [RERBE ] R4 AL ; [ R R SAE
R BANABIFRAZEE T - 20114F (RERBRBEBRELE) 5 TR ER

HREE | FIRFERAE WS — (E1) - GLUGRE03ER i) T
TTEIITRANTE

(DBIETIRE RS A IR Ay
a. VIR RIS M EHINE - 2T MBI -




428 +of AREARFTHRERANFEHRTREERL

BORARRNE
. sEmEsE
TEEEE

B1 BEERSSHENE 3ED  TERRERKEREE 2011:12)

b. SR R R R IR BT & -
. ST AR F AR SR IE T A » S SRARAT Bl A B R R

IR A -

(2RI R B
a. N AV A L AR R R -

b, MPELSLI 4 AR RS A R (BT ﬁﬁ%ﬁ&&ﬁ% |

EE 2011:13) ¢

FTEIRR THIATR R R R B | (R R
PRECH RRIZ SR | 0 DU [ SREEIR I AR R B 2RV | (B
2 2009: 13) F=IEES » W R RIS - (L2 (ﬁ{i
BoE S 16 TR EREVBHE | WA T—RE | - FIR TR

“R= 429

Rl e REEE | b BRIRERBBHE | R TRESE - #5
< FERFISHFEARE BERE | U FBREERERE BRERE |
FI R iR R SR -

1997 12011 4 » [FREERBEEFE R —RHHE | H [ EEEHE | R
DIBF & BRE B EE (EE EH R T R LR RS A F R
{950 A7 (o 2 T B R v £ R A S (R L, B st | (A B SR
Beh o R » RERKRECHSHE PERKEABERAITEVLER
FHBREE A EEEEN P ERRRE - 5 RSP BRI
WFERERBFE G RBEBEEE - (RN EE B AR ERSEEH
by » ¥R R EE R RO RL R G LR RS R B R AR T i B
M PR R B R BB AN E L P RBERSFEREHERE
BHEHAFRSHZROAEEENS - HRERERBEEH R FPET
ARBORSRE -

= AR REARECE R RPRPHREE AN T 5G] &

FEREFHREE N EN L FEFTRT LR &R E (REMRHR
&) » mEIEH SR - EERBHEFEBNT » 2001 5 [RESE : FERESH
BN (hap// RESE ZM) | FERERE - ZHEEREHEER K2
FUEHARRB I » RS WG 05 7 88 - REE U R EOE FHN MR
SRS (B E - 3|BEL 2013a) ¢ 2004 F] 2007 FEEF & #HBIR
I8 [ #2258 3 S FU R B B 98 | 51 » Hoh—{Eit 2 [T R AR
STFER AR BCER E R B RETR | - BRE g B EELFER
BB E R M I E -

EREE 0 2008 FE MG BATH [RERBHBEEIR] 2S5 HEETE
BIER R RREREARBACE - FERBBAMEET - RERRE
EEZ A - R ERFSREEEZRE - DR RSB E T AR R
TETfE - At T PE R T RS EE ST - SIS EETRIIE - R




430 o ERAARF )RR T Kk

B REFTREARE L LRREEFERHSERREHR
fite » thdRE [ R BEERRTGE | (hup://140.115.47.114/) »

20004E B @I E (FERBBRETHAE) - ALUEBRERESE
B UHRRUEREEEASHE - RARERBRFNIREE  WHEEF
BYREMRE  FHE{RBTRAREER - R@F 2R 255D - #E
R RESR R E M AT E 0 HILERFEERSREEHL R /IR
PR AR (BEHE 2009: 6) - ZAEZT » BRZHEGTRMEXEE
AR — R T[RRI S B AREEESFEREIBHE TR &
BINATORNE » A3 T I REIBEE T BEGEHE - FEHE [ RERERE
EaFl | WD I EEERAIER - LURFE R B o BTk R R R
SZFF 0+ 2009 HEHEH RS (E IR E B R RERR | o ST
%~ BRI I - MECIERBIRAGTE - R RREE MR E R
BRMBEFEH  FT MR8 B ET  RETEDIE & Z M
FEA5EMRE - A HF MM - FREBUREA BRI R R /) 8
ARIRHRRERE - BRI TRIEEE 2 EE R - BRI EFAH
Bie (MEE 2011 EE - ®BEIL 2013b) - FRFEE TWOLFH#HE
A% | IRELRETRERE RSV R R » A S FORRLLL
FIRAHESHOBUR RS (B 2013a, 2013b) °

2006 % 2013 FHEBYERFHr (MRS (B HRAR 3T 1 — M BRRL
IWITE) o BOREFANERI S R E RETE o AR E D 0l

FRBUERTE | o 5 CE M AL Bt R B T B TR
R LU RSO R BN - ORI E o [T
V& | B TRPEY LT ) 8015 S R R e '
2013 4 R B &8 (E BRI 10FFTR) - IR rJ-;L;
HERY  REHEM - BIFEFER » @RFESHE <) 2014
MRS 76 28 AR/ V) [ (E RIS R R 0 | 3l - WIS (RIS

R = 31

f - BENRAS ~ SLEERFERERE « 80 | - [FERETRER | 65
SRR | DUR [ 37 0] JE P R HERG A I 1 R AR | » b th 2l
AN B AREF 7188 (huep://163.24.105.145/2page_id=26) =

2014 FHRE BRI T R REAKEECE - Kb B2HEn+—
FREERHEER R EHAMONRE » 8 [ - SRARNESS AR
a8 B SUUERYEE | ~ [RE RN BRIERELE | DR [ 8B HiRRASR
Al 7130 HRERTHRRANILE |  SLRENPR 28— ERKRZ
ZEFERKBEEOBRTE (EME 2013, 2014) < SEBRTEREE
RHBHENS - WBIFEHHE « LESKETS » (O8E3EE » R
PR RIRE B & DL R SRR EHERD A A L R SR S HE R Ry 2t
i thERR - (HRIEFH T AR T8 LRSS R R
£ RAREE M T EBE MAYBR o Bl » -+ EREch R 3 B
R T2a B8R0 | S 2BIEHEMAEE - thid R3E RS R
BRIREES -

1Lt [y e

REARHE R EREFEBEE N 2

R (RERBHER) 2F 26 [FERBRERERT M K
MHEARRZT % 5F - BRI HEFERERS - FEER
HAE LB RIZ R - TRRKEDIR - WEREEL - (RERELESRE
#9 <) EERIRIE » B RSB SRUA0 BT 7 H i e e R R e
HIRHREE - [RERFIBEE D) » 2B R R RS E N —EE
IR RAEEREE | /2 Banks (1994) FHd HHHIUAE % 7T 5L SRR A
FORRTRAIE—REEY [ TURNE TS | S5 B TBRAETRR | » KT/ SeHil [ ULk
RAFERKREREZTH | (988 -+ HRIEARE RS MRk —
TElE2 T | » FRERSHAR [ SR L IRAR | B [ B4 SRR | o W > + —ERR
HAKECIFERBEFREE » MLFE 585 Banks ([ L3]) FiH
HIE =R TR 18 ) SERPURSEY [+ @ TR - 2t » i RIERI2H

~ o]




432 = B REAAST 6 RME R LI Xkt

RSB RECOR LA AR IZRSHE - TER(ERBOUERIIRES - BEFERK
g BEERHE - DUREREAORREHRACORBREBHS -

(=) RERERILEESERANSAFREN AR PR EE

HABERRE 2 OB BB H I RIER T - EEER M WH AR
P77 BHR RGN MH5R(E » DIRES2RE & PR £/ - S T MR B
WSRPY ST RVR ARV S S OB - BRPHBRE - BRREFY RO
R8P R R T 0 3 TR » PR R TS TR RN Y) ~ ) ~ BRI R
IR - &Y TR - 85 B FEER - BAREABMAIME o 8
A HE R SR BELEEfT (Aikenhead 2000) o DUR A RAIARE ALAR BRI
B > $8 O JF LR B AR TR o W R 48 - IR SR PG 7 BRI - T [R] ) A B
RERHA B WIS R TR BRI BAE - BN H R
RHR IR R P R EHEIBORRES - WERERTENERA—E8E
BRAE R SCAE SRR » [R)RFEY RS (L B B CAYA TS TR A A AR ABZ (R %

(Z) R R R B ERRRPI RN BPHEED

Gk R EER T AEAZBLIR AE#EY - Bi8E = ity
HOMFR > BRAFRAERNG BEREEERRERESFERELARX - #
BHHEMR R AFBENRBEABROARX » 2LEAREEDIUR |
ZXBEEY - WEHBF A REEHE LR [FEFINH 25T | - e
ORERME SR IR BB EEE - TS ESEES TS HS (SR
E 2009 : HBEZ  MEE 2010) - BHEEHREE SR DBBEHOR S
B RIS T+ WAES S B AR R (G A B IR
R E R -

() MRREREEIEHENE RS BN EMNE R ‘.

R e A T R ) SR A SRS R R - R BB - AT B
Bl S o [ R A R R R b (i E AR

MR 433

GRS CREZIIIR W Rt BEBGE T CE B R B A KRR AR - M
RIS 2 R [ B R E RADIRE IE odisii % - @Eat » $EMFEHM
HRERKAENARREENHELEE - RERKLHNRRESFE
RREREHE L EANIFE (Alebiosu 2006) - FiE Rk tE7ERI B
Rl DS R R R e T B A A 7 2 (ZEER  RERZ 2007) ¢ [H
ERBZMEEAR R » 1§ EREREB I IR HE 2 TRV - B8
B LAEGRFERBRAMEERHR 0] REALEMFT ML B4 - MERER
IR 2 B & A SRR E B AR RS R TR BRI
HEHREE | SR SR B IE o 1] 2008 4F (The Indigenous Women in
Science Network, IWSN) [Ji{E R Z FHB RN | - RATE IRER KRR 2
FaREZARHMIZ (Allan, and King 2011) © HA R REEERER KL
HEPREAFAEM o IRE RIS E TR -

(E0) ch) VR SRS BT I SRR R (E R B S L 4 BT R

BEAMERIB2EHFENE R LIEE  FERHBAETNRESHES
FHT 2T LIRS 2012 4E A0 (hERBME ST ORE) - HREE
REBERFEHE  FIEEHEL : BERERKMRESE) - BE=MH
ALUEEEENFEERBEMEAME - GF [ AREERE—REHE | - [Nk
R REEEA RO NS ETRE ] DR [SB#ESEE S ABm5E
HERBCC SR ER I 7 EE 0 ) (BFEF 2012: 67) - BEIETES FHEEM
IR RIGRE BB ORE N8 G - IR 2 TUEHE ~ e S8
2 FRERBKXIL - FELRAERNERE - R R RS EHmE
PR o RTHHEBRAAE - GBS b TR FERB -

PRI » SCAER—FiARE » ARG E A BB SRR R
HOA TS B SCAL 3 8 T + LIRS I A 2 5 R R A 1 O ST A L RS RE B 5
BRZR - HREHERE » YA R LU S 0T IERR 2 ST L2 2 - AR IR
HEREFMERS E IR - AT A0 76 7 B iR B ak 0 B R e it 1=
BB HUARER R B 2T » BRANHT M LR R XA R - LIS E R




434 T=F B RA KT R AE RAFSHF Tk

ERRR R RS - (ERMEANT S » 8 E REEE AL
AUFLE % (Barnhardt 1997; Pewewardy 1999; Bryan, and Atwater 2002;
Melear 1995; Lipka 1996) = Rt » A& E MR R RRE £ T
{LERTE » FERTEESE H H BAPE R AL E 538 T » St BsERIR (k B b 4TS
#EEg -

(R) BEREREPENERMNSPHE EBH TR TRBRREE

T HFEEEARFECRD - KWTTFRAASRR R - HRERF
BRGNEECRE ) LHEBELFHWI2T2E | HEEHS - fids
PEEBRE RN TR REMER | (ORI RE - R BRI SR EE
8 AEREHERERESTENRER S N BEFEEYREENS
TURBRBNE - Rt - AL EAERERERSENERE B E ST TR
DR Z TR EREHE -

(V) B ESFRERERKNPUESHRAFENSENELRERER
ERSRETE

FRERKZRS (2014) BFFBES (FERESEE) SEIUENESE
FRERBHESFERES —RYERERLE ZHE | —REES
RRERBARERE  HEERSBEFMERS —REEEE - | BRSNS
2 THRIRIR RIS - 15 R A i RSO IR
HEREHERRE —ERBENFERRIAERS  EIRERS  H 8%
B | 2T AR B [ RRAE | (R > SRR !i
R —RHE | CHERSHE £ RENE ) BI—RAE | 2HEE
A AT IR - BIATE R IF RSB AR SR aaE
FHRREIRERS « ABEA - ASTEARIOIEIMR - FEZBRIR - % R0 Rl
By - Y &Y - 88 B FEREFEHAS ) FHERAEHTSE
RIEARERS - ¥ RIEIMORSES  Hed SR SRR
W - 7] BBEE G A (R R R R S5 2 1 S S

HEE 435

REFERNSFHETE - DIRMIF G BB BoE R 2 25 -
DIFIE [ BRI ) B8 T — MR | & RS AR AT BRATARA A5 A » (LR
RIEFIE R ACE - BEA SRR EMERZ -

T~ i

TR R E LA R R A SRR R - B
B BRBFSCIE 22 AR AR B R » B e B M B S
R BN —REERBOBEET  LRREREE N SHE
SRR LI ST A - BURIEES [— RS | B T RS | ERS7S
A Bl [ E | BT REEE | R DR ERESEEE Rk
HE WIS £ —BEE | hR ) Bl R RRE RGNS £ -
AHRERBEE S« —/H » LEERSSETNS » BBkt S 4g
PIESS R A TE AL KEER - TR - (B ERRNSE - 5—H » LR
ERBRAENEMNS » ARRRBELHAES0E RS 555
RS RIS AT 1 B AR 8% - LUR I R L BRE: - B 5 RiE
WIS  (ETTARE (R R ARRE | 185 - 2 [ B REES | Rk
L - BT R RIGR B HE -

4%4%8

g

LS
2008 St ANBEEREREHEREMIRS -H TR RERESE® -
EREEE
2013 12 4FER MR TR RACE OB - M 8 H 130 -
2014 12 5 BRI PR R R SRR T B R R - ST 1 01
E @
FHERERES
2014 RERBHEH - & : FERESEEE -




436 T—FEAREARFTHRERAMEHFTRRER

iR
2000 SSEMEEFHREHHEWEFMI RS - 8t - TEGRFERKERS -
2001 89BFMFHRBEHEWAMEIHE - B : THHHERERZES® -
B3I RBUE KB BRI e PO
2009 FERREOEEBUREE - @EEE G » hups://sites.google.com/site/
npucanec/zui-xin-xun-xi-fa-bu/yuanzhuminjiaoyubaipishugimobaogaodian
zidang °
RET -SEE
2010 TESZESEENE - BIBHFEHATI329:4245 ¢
i
1997 HERBEFERAERSE - B : HHFE -
2003 EHE BRI o MEE I 0 hep://www.edu.tw/EDU_WEB/EDU_
MGT/SECRETARY/EDU8354001/2003/discuss/1101.htm » 2007 £E 1
H10H -
2009 FHEREHEOELS - %L : HES -
2010 ZESAEBEAE @Mh LHEAREER - AFPN TR - WER
#7 » http://epaper.cdu.tw/topical aspx?topical_sn=482 =
2012 HEREMASTOLSE - %t : BHEH -
HEE - (TR EREE AW
2011 REERRHEBOLC S - b : BETATEEMEREER S -
HEED - BRtE
2003 FIBEHFOES - WL BHES-
B
2009 RERMSEFTENER -
L ES
2006 3= HRE B P BB BT RIE (1951-1965) © FHEEH FT14(3):

333-380 ¢ . l:,; : .
2009 HICSALE R P AR BRI W R R RS DR - PRI ERS - TS

EACRREHR  BATRE - (KPR (RS L E N R
BEEAR - H 341-352 © PELLR : AREH AR

2011 [FREVERE | R RIELE - FIRMEHE ORI A e W e
EBEE SR AR EIRE O R  H187-196 - B

HR= 437

20132 WOLFHUBBUHAE: BRI RMA - XM [F29 BHEREHELE S
iEfat & ) PREREAEHERE - B R AR R E T
£t 12A12-148 -

2013b WOLF R (£ RIS HIS R BB AAE 3 SRR RAR T S - SR
(57 SRS : IRFRRIR 27030/ BB EHE N B3 SR8 & B iHa &
S8R 20 IR P SR AR | > B A BRGNS R
PERENERBERE LR 160 10525-26H -

MEE - ®ET

2013a [FREUER® | EAMBUBRBRAMEEBRT R BEMHR - SRN(H
12 FERE R PR AT & | RISMASET TRES - RAT
R - BHASEBRBETESE LN » &P 5824260 ¢

2013b EARAFEHRERGFHRAEE ¢ R R o FIRAIHTH T s
AR ~ BLHTTTEE KBHE BB R 0 H 1-12 « 3747 : BT
AR -

R - REE

2007 ZMESHEASOEEEZ — : BFFEOME - Y A 7292): 533-

539 -
Allan, B., and R. King

2011  Raising the Sacred Gift of Indigenous Women's Knowledge: Implications
for Transforming Mainstream Education. Paper presented at the 10th
Indigenous Women’s Symposium: Restoring Indigenous Women’s
Knowledges and Ways of Knowing in Our Homelands, Ontario, March 4%
to 6™,

Alebiosu, Kehinde A.

2006  Effect of Two Cooperative Learning Strategies on Students’ Practical Skill
Acquisition in Secondary School Chemistry. African Journal of Academic
Rescarch and Development (AJORAD) 1(1): 120-137.

Aikenhead, Glen S,

1997 Toward a First Nations Cross-Cultural Science and Technology
Curriculum. Science Education 81(2): 217-238.

2000 Teacher Guide to Rekindling Traditions: Cross-Cultural Science &
Technology Units. Canada: University of Saskatoon.




438 T=FBRAART O RERKAPHT T AEL

Allen, G. G., and O. Seumptewa
1993 The Need for Strengthening Native American Science and Mathematics
Education. In Science for All Cultures. Shelley Johnson Carey, ed. Pp.
38-43. Arlington, Virginia: National Science Teachers Association.
Banks, James A.
1994  An Introduction to Multicultural Education. Boston: Allyn & Bacon.
Barnhardt, Ray
1997  Teaching/Learning across Cultures: Strategies for Success. Sharing Our
Pathways 2(2): 1.

Bates, Clif
1997  Alaska Nation Education-Some Recommendations from This Corner.
ERIC No. ED407151.
Bryan, Lynn A., and Mary M. Atwater
2002 Teacher Beliefs and Cultural Models: A Challenge for Science Teacher
Preparation Programs. Science Education 86(6): 821-839,
Cajete, Gregory
2000 Native Science: Natural Law of Interdependence. New Mexico: Clear
Light Publishers.
James, Keith
2001  Science and Native American Community: Legacies of Pains, Visions of
Promise. Lincoln and London: University of Nebtaska.
Kawagley, Angayuqaq Oscar
2006 A Yupiaq Worldview: A Pathway to Ecology and Spirit. Long Grove,
Illinois: Waveland Press, Ins.
Kawasaki, Ken
1996 The Concepts of Science in Japanese and Western Education. Science &
Education 5:1-20. :
Keesing, Roger M. 54
1981 [1980] EAAL AR - THE ~ BINVEE - B - ERE&EAR
Lipka, Jerry
1996 Toward a Culturally Based Pedagogy: A Case Study of One Yup’ik

ELY S 439

Teacher. In Transforming Curriculum for a Culturally Diverse Society. E.
R. Hollins, ed. Pp. 205-225. New Jersey: Lawrence Erlbaum Associates,
Melear, Claudia T.
1995  Multiculturalism in Science Education. The American Biology Teacher 57:
21-26.
Olatokun, Wole. M., and Ayanbode, O F
2009  Use of Indigenous Knowledge by Women in a Nigerian Rural Community.
Indian Journal of Traditional Knowledge 8(2): 287-295.
Pewewardy, Cornel
1999  Culturally Responsive Teaching for American Indian Students. In
Pathways to Success in School. Etta R. Hollins and E. I. Oliver, eds. Pp.
85-100. New Jersey: Lawrence Erlbaum Associates.




440 = B R A AT 09 RAE RAARH T K ki

A Roadmap for Indigenous Science Education in
12-year Compulsory Education in Taiwan

Li-yu Fu

Abstract

“Basic Law of Indigenous People™ was passed in 2005, but can be traced
back many years carlier to the publication of the “Report on Indigenous Peoples’
Education in the R.O.C” in 1997, the “Education Act for Indigenous Peoples”
in 1998 and the “White Paper on Indigenous Education™ in 2009. Among these
documents, the “White Paper of Indigenous Education” is the only one concerned
indigenous science education, which was listed among the 12 goals to be reached
before 2020, numerous strategies were specified in this document. Nonetheless,
the phrase “indigenous science education” cannot be found in the “White Paper on
Indigenous Education and Policy,” which was published in 2011 by the Committee
for Educational Research, Ministry of Education and the Council of Indigenous
Peoples, Executive Yuan. Since 2020 is only four years away, a discussion of how
the targets that were set in the “White Paper of Indigenous Education™ can be
achieved is now crucial. This paper relies on a review of the literature to discuss
efforts made by the government, research institutions and academia to further
the science education of indigenous peoples, particularly in the context of the
relationship between indigenous resource teachers, indigenous comprehensive
high schools, and tribal schools. Issues that have arisen and problems that have
been encountered in the science education of indigenous peoples under Taiwan'’s
“Twelve-year Compulsory Education” framework are also discussed, and feasible and
practical suggestions are made with respect to the education of indigenous peoples.

Keywords: 12-year compulsory education, Indigenous science education,
Indigenous education
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