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1£1Li:JO-~Wj!fjiJ!llw.J r Wj!fj~ffn!!\.D)~j:f!S.±:\1' ' J:)j:)%'ff&~f!Sm'G' J il<l:FJ!l~ 
cp ' 1* {:'!:.§;'; cp 1 J'~il<J'f4~W!!f!l1 ~Jll!H!!\~ fjg.J;)JJJHl:.B;'; cf:v J'~j:il<J j: m'ff&,~f!S cp ,c,, o :$: 

x~~~w~~~-W!!m~&w~m~~w·w~not:-~W!!m~*"P~Wl*~.B;"; 

cp1J,~j::(£ r ""%(\tfifj:m'W:ts'ZJ ~.W:t.:XW!!f!l1f:!cttil<Jj:i%'ff&.~r~~~ · %(\f&fl'-~:!ti-tll~i!R 
1* i:t.§;';fi*llfil<J'f4~il&W*~'~ , i!t ffij:J?i'~1tZDJiif .D)i* {:'!:.§;'; cp I j\~j:il<J j: m'*&~~Jll!Hl\: i:t 
.§;';cp1J,~1L'F-~W!!m r ""%(\tfifj:m'W:ts'ZJ 'li.W'"-'xil&M · M.DJ r n'F-~W!!mffft'f~ 

~ J il<1 r ""%(\tfifj:)%''f4:15'ZJ ~~jl]if~;J&Mpg~il<Jil~il.T¥5Clll1~f!Si§ij 'J:)Hl\:f:t.§;';il<Jil~ 

:5arnH&.~fiS£lili! · tll!l±\il&Mil&$, ~~:f!ll~W~IIi~£JlfW!l<JMtllli o M~Hl\:f:t.§;';j:)%' 
ff)l!~cpil<J'f4~il&Mil&$7r-i§!J-JW : *l'IEiii<it'rD Ji'~il<J¥!J:FJ!li*:FJ!l o 

l@i:t~P'l-~~~UJHJ\:1:t.B;";il&W~*il<lliH~*371!l!m1*1:t.B;";il&WJY:~, ~illU, m 
jjg il&~ , lilB±il&W~ :tJ li5J • ~~1£if~..t ey PnlH~ !ll!:ir-1* 1:t.B;";fftHrx it cr il<l~iflJ 
¥!1 • tzD)ilJIEi, \I'W~'FI~wil~ o Hl\:{:t.B;';~j:il<Jj:)%'*~~:(£cp1j'~Wi!fjilfr~t"P*~11t 
~~~~il<J·~:!t~~fJ!lW~~il<JW!!fjoffij~IUJil&W~il<Jfi*!lf'(!jj~J?i'W•.±:~~~ 

jjg, mWI, .ltttll~Wf!S.±: C §tJi:id:, 2ooo) o M1£~""~'f4~il&'f4~"Pil<l~!lfj:)%' 
ff~.~il<J~iftrr~~~M5K'lt¥~i.±~ o !JD.D) -~mWI::*:A'i<il<Jt~tBiEP~&BfiS r 1* f:t.B;";ltl~ll.l: 
~:li:FJ!lfig:1Jl11Fl!!fi~T J ~ r Hl\:{:t.B;";Mztill~lll.!!~J · ;!l;~&Bf!Sl*1:t.B;";W'f4~/Jt~IUJ 
1Xi • IZS!iiDlti~IHl!IHJ\: 1:t.B;";cfoiJ,~j:1£~fJ!lW~~~iJ,UJii'&~.zrs:ttllil<JfJil.~ · !W!JW):FJ!l 
J'JT~%(\ , .DXl&i*i:l.B;';cp1J,~'f4~il&W1£l![i:JOHJ\:1:t.B;";il&W~*cfo-1"}~~~ o %(\ffil · 
~~W:ts'Zitil<JJ!:i!l!lffd:WI~Jll!, WTO!l<Jiti¥, r li!l!H!mf~j:)%' • MMEil{f$ff:l'CX1tJ il<J 

!If M. ;£, , Associate Professor, National Tsing-Hua University, Center for Teacher Education 
5 

@l .J1. it-t :k-* :tt.lf ·'l! fi <!' •<> g,•J:tUt 



JJJHJ:~i&WEI:t~ · ill!~l&llii¥J1l'J;-:J\:3':~14*i&WfrilJUi'3/\ 'J)J({±~i¥11-'l*i&W J 
~I'.!! · :!:'§ ll!l7G:tt~ -i!lttL:¥-:!fwlH!i1aJc11•:r=r · )jJ( 1±~ '*' 'J '*1-'~*flg::!J I¥J±J'r~tJ'1H§ w 
f/fi'~i¥Jo 

El JlfJ~ r:p fl'&J§li:B~M!Wiii!ift:¥- :!fil'l!ffi1 · ilff £!.1'Ei:!'i:JlS{jjjjjlil!1ll!iil'J r:p 'J'* · 51~ 
¥3zgiiJW1ti<:Btil'J::f~C5Ji!Wi~ · 20o1) o JL:if-11(fil'J!11i1i¥Jil'l!f!i1EI:t~w7G: c ~~r:p'J'* 

~il'l!f!i1:EI~Ii!PJCJ=.frli~r:p.c., · I!C-Ei*tf=.!ir•L.'ilg::!J~Wk~11i1#millii'I1~Wk · i!J!<~illiiA 
i'f'l'(lg : l@i/J:k~:±:*li · #m§'ft:X:1t1'lh@: : tl'l'iiW*90Dflg · l@ff!JJii,{-tCJ=.frlifffl'~ J 
C i&Wl'l~ · 2001 : s) o :ttil'l!f!i1~:IT:1:fim · JL:¥-:!fil!l!f!i1~UiJ91IDll : c ~~i&Wfl'&¥.ll:il'J 

Wl!f!i1~~tl!i!\.r:J*CJ=.~:±:~ · PJCJ=.m~~J~~~m·C.' · :tl'l'ii>Jii,i-t~~~,;;rfffl'i¥1;§!;*flg::!J J 
C i&Wl'l~ · 2003 : 7) o mffrfl*Cf=.i¥ltf=.frli*~J!i!H1':i1:¥-:!fil!l!f!i1r:fl•C.':EI~ · :li~J~:Wl!f!i1~ 

~ti¥lm·C.' 0 1El~ '*CJ=.i¥1CJ=.m~~~ J ttttl2SJCJ=.frliJ;!l!~ · x1t'lr:lll:~:nu~,ri11i5lilff::f 
I'll • ¥U~JL:¥-:!fil!l!f!i1591IDlli¥J~illEI¥Jtf=.t§~~~? ~og~®*Cf=.il'Jtf=.t§~~~? fil!!i~:'Yl!!li: 
~lffi¥JJ)J( i±~r:fl'J'*CJ=. · ;!ttf=.t§~~~PD15fglt~il'J!fli1~~ti¥Jm0Jt:? 

:$:X:1l?'Gt£14**~ · Wl!fli1PJ&f-'f*gillJi>'tJ'l'W~tillli))J(i!~r:fl'J'*CJ=.:tEJL:¥-:!f 
Wl!fli1 ' El ~WCJ=.frlif-tJ)( J 4lJl:!)l:tWJ!f!i1i&Mi¥JCJ=.frlif~~F"~I'.!! · ~13'tfr~;iti-tll~](J)J( 1±~ 
~ll'Fi¥11-'l*i&Wf~,~ · ~ilffi*~tPD15f J;J))J( iH~'or:fl'J'*CJ=.il'JCJ=.fr§~~~~Wk))J( i±~r:fl'J' 

*iL:¥-:!fll!l!f!i1'EI~WCJ=.frliNJ)(J~~i&M·M~'JL:¥-:!fil!l!f!i1~~Ji¥1'EI 
~wCJ=. m:t-'fJ)( J *~4l1'li)J!Z¥!zMpg ~i¥ll'l~il1 J.'il.ft~~~{JIJ . PJ))J( 1±~1¥Jl'l~:B-CJ=. m~~~ 

~;§!;lili'! · ml:lli&Mi&$ • *~:fJ.t~WgiiJJi>':tl'l'Wil'JJ!~ o M~J)J({!B:'&frli~~~r:pi¥J14 
*i&Mi&i'!7Gf§U-~U o Jtll~(lg~!lti~JL:¥-:!fil'l!1!i1i¥JJ)J({±~r:fl'J'*tl( 'EI~WCJ=.frli 
f-tj)(J~~Wl!m~Wk·ilim~-~~~*tl('EI~WCJ=.mWJ)(J~~Wl!m~Wk~w 
~0 

:Bt:ZW!<: · ffd:frfl'&Jl'f · ~§PJ&1ti<ll!~Fa~i¥JWWX:1tl2SI* · i~f~f=lilii))J({±~:tt 
i&W~t!i1r:flliS't:®i:*:i¥J~J3.iE C *liHl!! · 1997) o J)J(f±~r:fl'J'*CJ=.i¥l*~M~W;ittf=. 
mi¥1~1lllix~'lr•w-~:±:ft~•l¥l'*'~•CJ=.~:®i*i¥l~mc•*~·#~~· 

2002) o ~.li!18J'!i!:C1998l:B-t!f))J( {!~i&W*F~r:flil'l!1li1Wi&*i¥lliff~r_i:i E1 · i<t~li!i.JDiJ91 
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~D{iifitf!lli:tJ:Rcp;J,~~i¥Jffd:fr:X1t~~W~fr'il'i~ • ~!Ri&!it-El.!*{±Rcp;J,~~ 
fiW#JtMI¥JliffJl; : cp;J,~~fli1§tl'IW#Jtttlil!:~t J: · B!l\3't::5t:~U~:X:1t~~ • f.;RJ'Ii(§:.;t 
X:1ti¥JIDJfiJ, 0 ::IL;!t1:Eifd:frf4~~~ El ~~f4~~.ljf~il'J~fj ' 81:f -J!j;,§:.Jt:X{tJ'Ii(!BJI¥J~ 
fjliff~ 0 

§:.7t:Xfti¥J~fiie&1fim~fll!!®!~§:. o il*{B~ ( 1998: 5) .DJBanksi¥JIZ'lti§:.7t:X 
1t~f!i1t!.l;~W~J&fll!:m!t±:lJ¥J+ti§:.7t:Xft~fiilil!:Hm~l'fil;ljl;~ • mill1f'lgl{~fia•Llli: 
{:l:Rll!!!fic)(1fit!.l;~ · 'ELf!!i r .DJ.±im:~fiil'fil.±i¥Jilft:tmt!.l;~ J W r J:5J~r.±b1EW®!'J~IJ!i1ll'f 
W!!!'tiil'J~Mt!.l;~ J o 'J1H8~il'Jliff'9\;fill7G · 1:Eflll.~J: · ~Mt!.l;~tcllft!Jot!.l;~:fB'i!§:.Jt 
X:fti¥J:fi'It$ o ~lffl · 1:EJ!!J;jJJ: · iJ&giiHmiPESJJ'filfillrl!lli:f:l:R~~i¥J3T~Wifd:frJJ1l!B!l\ · 
$OJ ~lfit.± imifd:fri¥Jil&Mil&$ • :*:'llll &:i!f§51'T~JR-~ JJli: f:l:R~fli1IIi! f-tfJl1:ii¥J .± tfc 
ifd:fri¥Jcp,N¥~fli1 · lffl~'!:.~-'E-El.i¥Jcp;J,~~ · 1':5tff~ll'f · 'llll~'3t-t!iiil'J~fli1 • f!l. 
1:E~fiicp!JoA. -J!j;,JJli:f±RIJ!i1ll'fi¥JX:ftP'1'l¥ : ::IL;~tJlkN~~fli1 · Jlk:f)J\'~'3t.DJilft!Jot!.l;~ 
fFJ'fil~filil!:iHi¥Jt!.l;~ 0J!H8~ · 1998 l o 

1:E~fiit!.l;~ cp mf!!J~i! 1' [l'l]ff~ll'f~~ i¥J ~ fr'iMlU!~il'Jlilil+:5tl2El JlfE : i!f:¥JtEI !ill: 1:E~ 
fU'l~ml!trr cp ~ii 1' [l'I]IJ!i1llf~~i¥J ~ fr'i~~J!~W'Jlk;f§ 'Ill 12ElllfE o it£~~~~ ITH!i11¥JJ'E! .13'!' 

,IS\~ • ~f!i1t!.i;~W~fi~~:;J:fz~~[l'[~Jl!$¥~~1¥J~~ · &:lfflJlk#Jttt[l'[~~12.!1~~~ 
~il'JJJlH!i1 • ESJ~il&~i¥JP'1'iil!.±~JlkE13il&Mi¥JP'1'ii\!Ji!T51if. · £l~~Wil&M£L!I!IJI¥Jll\'fr.~ 
~§:.~W~fiitJ,i;~.!lJG~fli1~~ o f$;j;JCcpiJ&f4=i=Jlk:lll!ifll!ili¥Jil&M · l!ll'ij\iJ&gilii¥Jil&~1.& 
'ii\!0)ftJ!!BJ~00~.&1:Eil&f4=i=1'1B-i¥Jfi·;f!.f o § lliJ:tl}i:c:-l'f~fli1 cp r El ~W~ fr'iNJY: J '#J! 
f!J:ti¥Jil&f4=i=£S£St±:lf!i · :f:E&'cp:;lfz5f.'Jii3:U~i!Llli: {:l:R~~~frli*ill-~i¥J!tlii' o 

l!ll 'ij\f4~fl!i~il?J~;llk-ti~l5i!f'§:W!i¥J ~D~* ;jiJC • PJ 31lCt4~~~ i¥Jit'Z~DJ@Jfj t.!2 fBi 
~it'ZJ'filJlk-fi~~@.A {t£1. Hl7EUd:fr:X1ti¥J~~J@Jfi o i2SIJI:b · llft!Jot!.l;~I¥J§:.7t:X1t 
f.!.f~~fli1tcif!X'ii\!0)fl!i~'3t{'F~~fli11¥Jlil!:~tt!.l;~ o $1!U · 1H4~i>:jt .~.~f...f'$'~ 
~ · N~i'!l'lfitJlk-fll!:!J$ • -fll!~'ii\!.A!®!~~.f!il! , t!U~.A!®!~~-I!il!WTm.A.!®!~~.~il'J 
!J$ o f.!.f~}J$;llk-ti.A.!®!mi;I<J~~Jl!!!i¥J~~-I!il! ( Lindsay,1963) o M~tN~~.A.!®!i¥J~ 

$~~-l!il! • M~~D~i¥J:!iU!i:Jlk~:U:1:E~fr!iff~.f!il!i¥J£~J: o i2SIJI:t · f.!.f~i¥J~~Jlkitf.A!®! 
il'J~frli*ill~llflfrf; 0 

N~flll.~nli~ El ~.A.i¥J~~~WW!~(Conant, 1957) o N~flll.~Jlkf4~fr'i!I!IJI¥J § i¥JW 
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ifi¥!i(Kuhn, 1977) o N~:E!Ilii~:ll'o-~tl!i~~i¥J®~!j!GJE:fl!!;(Gingerich, 1992) ' :ll'o-f.i 

Mll.I~I¥J~~(representation)(Lauden, 1981) ' _AJ~Ili¥Jk~~::fl[2)1:~ ' llf'J:¥!ii¥J~l*::f 

If&~ , l2SI Jl:t & 1HHiiJN~:E!Ilil!ili:li"olli(f3ti¥J ~:E!Il( truth) , ffij :ll'o.R~lU~ ;!l;~l&i¥JfBIII pg o 

::fi'llflJi~W~i¥Jf4~ili<EJiigi:IJ.i!\lil*B:t§Tf!l¥f.f:1Ji¥JW~J;o~ o W?i'f4~flJ!~I¥JA.J! 

:ll'oi!\lil*.R~li!!\f4~15< !¥Jim ~ T Mf-4~ 15< I¥J W~J;o~ o .R ~f-4~15< 13 c lin f!I¥1U, W 
~fBIIIP'<JI¥JJ;o~ , ;!l;cpi¥JJ;o~-JE:~~1:EW~i¥Jl.!i!J:ltcp , ::tfig~JETI!~ o N~ili<:f:E 

W~·IIIP'<JMffli¥J·iffi·~::fi'llftN~W~~I¥J~m•~cpMffli¥Jiffi~ 
( Po1anyi, 1962) o N~~lllEi~4 E3 , f-4~111~ BnJGmA.~ffctfri¥J-r~ rllJl51ii¥JW~flJ! 

:19~ , f4~15<1l',ffl:f!!J~i¥JW~iffiM.XJI!W--f~J;o~Wf4~f.l!,~ , Bk~1:EN~~Ji~I¥J*~~ 
wam~m*~~zr.~ , Jf%!(-l:l!:l5iil5iii¥Jmm 0 12SJJJ:t , ~~&,3.Ji~~~mmm::tfig~ 
f~~:lUJii¥J~'® o 

~~ :f:E~ mk~.l!~ cp fiJTJ!3 nlGI¥Jt!t W-lli!i:R:JE: T fUm 13 ~fJ!,~WifJTI¥J ~ '® P'<J 'l'¥1¥Jii?6 
J;oWfJ'ItJ:1J~ , *~EI3f.f~lJ¥!i , ~f.l!,~!j!G~I¥Jf4~J;o~:i!HT~~ , B5:!!7f~IEret~I¥J 
f4~J;D~ll.l:~WJ;DJE:1J~ , B5'/liiiY!l#1ll!IA.i¥J:lUl! o ~~~~i&Jli!ii¥Ji&~Wi&MI¥J5/ 

i¥ · t:£~m*~·~B5:!!7~~N~flJ!:~JJ~Wam~m*~~zr.,I¥Jmm · ::tfig~/\:t4~~Ji:~JJ~ 
i¥Jff&~ · ~f~~J!l:~i¥Jf4~~'® Cftl!lt'.L 1999a) o ~~~mcpi¥JX:1tWBJ:iffi~!J!Jjj( 

tt~~~f.f13~N~i!!I:Mm~i¥J:E!Ilf!I¥·~~~-Jjj(tt~~~I¥JN~~'®ml&C~t!t 

il>l! , 1996 l 0 Jjj( 1± ~ I¥J t!t W-lli! w -~ ~ & I¥J :t4~i!!l: N'l' fi!T ~ -a-I¥Jt!t W-lli! z r., I¥J~ 
~ ' l!f~Jjj({:±~N~~'®I¥JI'l'IJIE ( {f;i.:E: , 1999a) o 

l1D:lf1:1Lif-l'fllll!'fi r 13 ~W~mN:tz J ~~llll!'fii&M-DJ~PJ±imffctfr~~m± 
!! , PJ±imffctfri¥J~~~m*~~mc:p-c,, , llP~!Jo/\ -®Jjj(f:±K~!f:X1tP'<J'i'¥, Wi& 
Mi!!l:l*!lfz>K!Ill&Jjj( f±~~~N~~'® fi!T~ I¥J ~ mk&.~~lili! 0 fi!Tilft!Joi¥J Jjj( 1±~1i*!f:X 
1tP'<J'i'¥W)jj( 1±~~~f4~~'®ZF.ll!lfzi!\lii!Jlll!! , i:IJ.i!\Jill!Jft5/ iJ)jj( 1±~~~~1J'~J!l:~ 
1¥J;f5.[~~W§'o 

~~~~i&Jlilii¥Ji&~Wi&MI¥J5/i¥ · t:£~mk&.~B5:!!7~/\N~flJ!:IJJ~I¥J*~·~ , ::t 
fig~f~~J!l:~i¥Jf4~~'® o ~W , r 13 ~W~mn!'!Z J flJ!:IJJ~i&i:ilil!ll'/1l'Bk~~~li!!\N 

~!j!Gf-'f:tzwl/l\lli!, f.fftN~J;o~Wf4~fJ!,~i¥J:E!Ilf!I¥B*~::fi'l.Jft)jj(f:±~cp'J'~~ , JH§ 
I!Jllitf~llll7Gf4~i!!l:ilili W)jj( 1±~~~1¥J ~ mk&.~~t§ 'lit i¥J~:I5§: , i!!l:ili!i w~~z r.ll x: 1t 
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~:lll.-1¥1 ~~ 11<1 JEPJlJ!inX:mHtf\.\ )[i.:itf4~1!t~ l' m c fl~ i".. ill . r99s l 0 Jjj( i:tf\.\~&1¥1~ 
gijj WJ]( {:I: fl.\'*' I J \~~ i¥Jti!J'Jli!!!J;i'ft§ N;;*: i¥J l' i"J ' Jjj( {:!:fl.\~&~ gijjJM:/it~&JiiT1£tlil 
1¥1 lillm x 1tw~ m *~·~ · * &, !§![ '11£-&~m ~~if lil' 1¥1 ttt fr: jjiji'fJ! ~ 1¥1 IIJl!:f!!i' c 1W ~~: 
~ '2001) 0 

§ ilfj Jjj( 1:1: fl.\'*' I J \~ 1§. f-1. ~{Hili Jil'ill~l!H JE ' Jjj( {:1: fl.\~& El3:/it :2' Ji!j I N.Jl.t~~ 

& · A..lU!iiil!itl1J' · 7::2'fl1~gijj:(£~~1¥J~I!Il!Ji- · ~l!l!~i!J¥~fili¥Jrri&J1U%C1Wim~ · 
1999a) o :tJOPJtlilJJI& ®~X:im 1'1!!'! · ~gijjjJllJ!Ei'f~fr~W"f' tlilJiiTi!J¥1¥1 1§-JJj:(±Jf',ti! n%1iff 
~ • ~ f1i!. ~ tt lil' rn 1¥1 * llj\ ili +?t'f'f ~.Ill 0 1£Jtt ·rw15t T · 1!\li iiill ~ ill m< Jjj( i:tf\.\ ~ & )jiG~ 'llll 
r!J ~& llii 1M J]( 1:1: fl.\~~ · ;@ l'iJ fi~ I2SI 1!\li i:ti l!liR. jj!Gt.lll ::$:19.1'f~ JlJ]( i:l:f\.\ ~ ~ i¥J x 1t ~:lll: 
WJtf-i.~~~i¥J~l!!l · J!;ll!:~l' J:tl1'i'iW!~~ttlll!:na7ii~:JJ · ilii!\li~:t<W!~~N<i¥JJ]( 
i:tf\.\of:l!j\~f4~~fij[ 0 

t§ ~liff~l!li7G · ~iltrf-i.~~giJi1£Jjj( i:tf\.\-&~mi¥1 rn !I!Tf-4~~-w *~·~i'f !!!J:iitiJEl!~ 
iltrf-i.~~gijjJMJ](i:tf\.\~~~mf~~i¥JIIJl!:f!!i' (Fu, 2001) o ~jjij , -llll:f-i.~~gili*EI:E!Il 
If4~f4'/f:lll: · li§iltr'i§.:*~[ll'G& r EI~W~mf--ft!i:J t§~gijj)il'tf§W~f!l1 · ~~.lll:lit 
!M'r.,w~?tll1 · JJ;i!\Ji~:t<lllJill!::f!'Jtx1t~wi¥l~fii!. · tt1'i'i~gili11Jl!:Mx1ti¥Jfi§:JJ · ~Rf~ 
~w~~I1<1M!Hif¥1£ 0 

Jt f!Q~ %1¥1 Jjj( i:tf\.\f-1.~~-w *~·~llli7G · f-i.~~o~i¥1~ ~~iii!t:U:1£~ mf~.~ 1¥1£ 
~J: · N~i¥J~~ii!l\~fi£~mtlt3ili¥J*~·~IllJMl o f4~~Wii!l\~IH!I1ll'i"J~~1£l'i"lifd: 

wrxit~:lll.-i¥l~m*~·~wN~~~a'l~i* · ~~~~JE:l'i"lifd:wrx1t • l'i"..~llUJ 
R.l'i"l'fi3tl!Mf4~1¥Jffi!itWifl{il[(Reiss, 1993) ' I2SIJI:t ' ;lt{lil~%1£f4~~fj~jt:lj£ ' 1'4 
~~f!l11iff~ · f4~~ttliffW!PJR.t4~gijjJil'tf§W1§. ::!Jllii • !il!R.J]({:J:f\.\f4~~Wi¥J-® 
i'Fi:t<iil[f~!JOU~~ , 

~~i¥J~jtj!Jjj({:J:f\.\~W~tli(Promoting Programs on Native Education)#~f-4~~ 

W5itl/\;ltlndianAmerica: Goals 2000I¥J+l1'l~W §@'i;Z_- • M~~~i¥JJ]({:I:f\.\~~OO: 
1£1l1:E!Il ::IJ llii i¥J ~ ~nX:&tfi§ 1'f mH'l' i¥J ~f.Jl. , ~~tll M~ N~~ W ili!(J% J]( 1:1: fl.\ i¥J ~ ~~ 
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W , ME~f-4~ilJIVf!UliJiffi:Xllll!f!l'. , f!Rf§§!,f'J',!jl:f:tlJ!I'If'i'til'J¥2M~.:l: , ~iRI'ITf'l~1:1!11lfig 
~¥Uf-4~ ' ~fH-4~Jll<:~))j( {±~1:li§ll'J-flB?t o (Native Education Initiative of the 

Regional Educational Labs, 1995) o :f:E~llf'ii'T , li'f~j;'l((:li*llfil'J~tl(f)(l'J'J!H~f'l)l)( 

il'J o51: ~ , i7rr ~DWest Anchorage r\'U cp il'J 1ill! f!l'. Gil: iit B till3iS :5t lilt&~ 1::1i* llf il'J 3t 1t Ji;Z !Old'!: 

(cultural diversity) ' :Mzmiffl')@t~~~llll!f!l'. , Mf:li'HR~&EI3-JE*Itttt ' ¥2Sili~$J11! 

*!fHE ¥)( il'J ~&Ill<:~ -lj!Jl *llii<W il'J ~&(Native Education Initiative of the Regional 

Educational Labs, 1995) o 

:l&lli~ifil'J~~il'J206lf3}~f)(l'J'oji:J'i'C~:;J\;(Project 2061) , ~~~:l\(f-4~¥2Sili1U 

Wr (NSTA )il'J r ~ 5t 3t 1t f-4 ~ ¥)( l'f JL :tD.; '§ § (Position Statement on Multicultural 

Science Education) J W NSTA 1993:¥ if Wr il'J r PIT 1'f 3t 1t il'J f-4 ~(science for all 

cultures) J .:l:M ' 1!11lfJH\lfi.:l:~H~¥2Wil'J~7t:X1tllfffi'il ' t:E~1::f:E~jfd:fr:X1t:$~cp 
il'Jil?J9<D 1J~Wf'J~l5/iii'tf-4~¥2W , !RI'JT 'R* lg;Ff ll113t 1tli*llf il'J~1: ' :f:EI'JT Jml il'J:X 1t 
~~T , f<f¥UH~~~il'J~fr , :f:Ef-4~ , It!'i'.WiSZiiltf{l]ll!>:Xf<f¥U1:ilHlt~il'J~fr o 

Jegede fD Okebukola (1991) il'Jliff'i'G~l'JI.j/'l((:li*ff~1:il'J3t 1t1:li5*,!l!~~-~f-4 

~Wf-4JHD~il'J~~ o Mohapatra ( 1991 )il'Jliff'i'G~>JI.ffd:fr:X 1til'J B ~1m~& i~Mtil'J B 

l!!l!~~{~~~-l'fj;'if~1:il'J B ~f-+~llfl~ o Allen ( 1995) il'Jliff'i'G~l'JI.KickapooEP 

:f:tll3C~1:il'J1:ll§t!tJ'llcp , J..,W§?&il'J~f* , *Jl.~l£1'F , ~'J9<D1JllffJ;J&f..tffi!f~il'Jt!tJ'll 
llfl~~-J!lt~&W~f)(f-+i'!f cp il'Jffi!f~l!il o ZwickfOMiller (1996)ij1ljillJf3}~f)(Mf®ll&))j( 
tt~li*llf~&W~~))j(tt~~1:f-+~~~Lil'J~~o 

Bates ( 1997) :fi'lt±lfliilill:Jtlf!JO))j( 1±~~&,;r-+ll'J¥2M¥2$:lli!:llt , Ji!i±llUillrnlm~ 

il'J~~ , W::f.R;Ifkiffi§mlllt' IZSI~~Jtlfi!l!i*(Eskimos):li*llfij!Xj;'i£f§3t'f:, lll'Jili, jj: 

~ , iffi § ;ffl!! ~ o Moreil'J liff 'i'G ~ :ij'l ' ~ JtlT ;§!;. (Eskimos):li* fF ~ 1: :f:E 9<0 ~iS( fjg 

( Perceptual Skills) , jf!ll,:}f; ~ F.ll ll\\i fjg 1.J ( Visuospatial abilities) ,& j:l,\ {ff< M li!<i 
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(Imaginal Decoding) :1JIIDtcA{i!!.-119:*:'!:rlll ; jffl~®fjg)JJ!ifi1J'EL-.3"1:Eti!!.lil, ~ 

{ii) ' ~~ ' ~Iii ' Jij)f!J'i<U ' :flllii!l\\!{'F:1il':1JIID(Bates, 1997) o George M. Guilmet (1984)(!J 
W'f<re!l!'I7G , EP ~ ~~ll'f(!J Jr,'i':fjEJi:IG_A_I 1'F r:J:l , ::f El :I~Ui!!.J1iif'¥- ®ijl~U~f3f*Jlll.llfil 
W!!!£*Jlli:ijl(!Jfjg)J o Guilmet9f~JliUflXfi&i\' (Ethnographic) :&Piagetian(!JJlll.llfil~'f{i5 

EPti!!.~~li'fil'JJr,'i':~~(!Jf'f*5:o~ , illzJ:)A~~(!Jf-4*9;0~ , ~Jm:;f3f*l&;ftl&$ o 

lf'.ttl977if.~~EPtif!.~If!i1Wf-4*1i%ff (American Indian Science & Engineering 

Society, jjljfjlj: AISES) , El3-ll'fEP~~f3f*iS::&If!i1§ijj~M\Ji:IG:ll:fit' ~~Jlli:t:I:J'.I!o 

&tllf.lfraffi;\_~Jm:.r:Jl* f±J'.I!o~ll'f:'!: nsff,!l<~~m:,c,,a'Jf-4*~f!i1 · ::f!1Ji~sti~Jlli: 1±J'.I!olf9ill'fll'J 
f3f*llll.~W~I!: , 9t:ll:EP~~x{·I:J~N*zr.JJ8JJ!!!*5 , liltml*f±J'.I!o~ll'fw:J.>if.wW 
N* ' 37if.%Btf'i'il~37EPtif!.~Jjj({±t.'!of3f*iS:Wifj§ijj(Roger Lang Clearinghouse 

for Circumpolar Education, 1993) o 17Ut<Ott2002if.w:IJO~~:;!;:~II!!~ (NASA) (!JSTS-

113 :lt'lill'J:;!;:~A John B. Herrington • n_l:~ '£:J;)%:'Eti!J'jl~-{li:Jlli: {±J'.I!o~ll'ft±JJ:1t(!J 

i:E;fi~ tif!.l,'(l<::f 1"-1 il'J~!(lif~;f111~::f 1"-1 if.*&il'J Jlli: f±t.<!o* :'!:?IT!i.ll.!!iUl\1\ 1'Jil'Jf3f*l&WH 
'If, ttr:J:l'J'*f-4*l&Wil'J$1;t · 'EL-.3-37~il'J:ltil< , A:t!il"lil'J!i'!H~.n.t:J:JJlli:f±t.<!o*:'!:ll'J 

:'!: m X {t *~ -~ ~ i!f ~ , 1!:£ ::f 1"-1 il'J J'Ej N ~1m: f-4 * l& N l& $ (The Roger Lang 
Clearinghouse for Circumpolar Education, 1993) o 

:!JO ;$: ;k_ il'J r ~ i'i {Ill. if.fE 9;0 ~ W rllJ r:j:l f-4 * J ~ fj :lt '1i ( Integrating Traditional 

Knowledge into Junior High Sciences) ' ~i'i*:'!::'!:t.Stlt3'f.r:j:l{\\!ififf.:&li~±5:0~Wf-4* 

~f!i1 , 59lilllll!~WY.~ , tcili3i'1W:ififf.ll'J9;o~wi§:1Jf3f*5:o~zra98J~I"l o Cf:ii!i:H::E · 
1999c) o i§;ft~.liti!!.N*W'f<rei'IT (Sciences Institute of the Northwest Territories) :(:E'/itjif!. 

ffd: 1t r:J:l ~ Jm:-f.!llf3f* x {t , ~ w :J.>if. El :W:J.ll. {~9;0~W1l!l:ififf.il'J El ~5:o~JM'Iittill~ll'f :'!: 
t.Sil'Jg~,illztt'lit~~Jm:N*¥5~·9t:ll:W*WN~~~~fi·mml*ttt.<!o*~l& 

ililil&;ftl&$:ll!:H8Jw~~~({ll}Jjll::E ' 1999c) o Denex{tW'f<re?IT ( Dene Cultural 

Institute) il'J {Ill. ififE ffl ;lJi! 9;0 ~]iff <re H J1 ( Traditional Knowledge Projects on the 

Environment) W'f<re{l!l:ififf.ffl:lli!5:0~Wi§:1Jf3f*9;0~tt.EL~r:j:l ' tEIB:IDiW"il'JJ'E!~ ' illz~ 
im:*~~f!i1 , ~i'imif.ff.ffl:ll\!9;0~:& i§ :1Jf-4*5:o~ , if§ f'J'Iittill~ll'f w :J.>if.ll'J1'3f*l&W 
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CiWIEE · 1999c) o 

19901f:llfl!lil¥M'Jl¥JNome-Beltzrl\'J 9=' 7J<:ii'f-'f~liif'9'E~tii (Nome-Beltz High School 
Fisheries Program) W~'li\'rtl1!* {::l:.B:.\fM'~j!JI.!Uf\1/\ 9='~t!:f-'f~~~)Ci"l'i¥Jilj()!~t:li • JE{}ttjg 

fi!iil~tttt mttU'f.l¥Jji~Wf-+~l¥Jil&ttil&i:t; o :fJH:Jli '*' ~U'M~r 7 ~Wlfmm!!iffi. l¥Jf4~ 
r"~~:&if.M!tl¥Jf-'f~:fY:f,ltrf"~~ o ~t!:liif'l§'f!~ · illJ~!!1ffi.l¥Jt!:iilJ1J§J;!!! • J!f'JIW'i!U · *~ 
a:rm~~w •-~l! f'Tliif'9'E · .~. ~ J..~IZSllilll!*:&;~tftl1m!llJJ~Mfflfl'iW tt !fo/.1 Ji!T~m<:l¥Jl!m'!!ll' 

( iW!i!:E • 1999c) o 

'J;)ffrlHf:1tW:X1t~f4~ ( -¥U+ =if:*&) J ilil'lf!i1 (Science Though Visual and 
Cultural Learning (K-12)) lm*Ei~'!i'tl¥JH~·l,·:&~11Wf-'f~J@Jfi • J;)~Ji'tt!:mti!J'f.cp 

~.!\~il"J!llJJ!fo/.J-$J1I!(Beaver) • WwWt§mm l¥Jf!!i.~i'&$ J;J.:& 'li\'ttl1x 1U¥ifqf'Fo'l! l<D{aJ ¥J.lil 
mw · -ti1~ru~Jt.r:J.m:w~±~l§Uf'F~f,ltr · m ~ C.l¥Jil& J§ kiilii'tlfmmwwl¥:11'&$ • r,t 
m!llJ.Jil"JJ@Jfi~¥Uf-+~:1Ji:t;Wf4~5iD~CiWH:E · 1999c) o 

~ ~ !* {::!: .Bi.\ 1¥:1 ' fP tjg ~ ~ 7.: liif '/§' ':!'!' J ( Indian Summer) • 1)£ 19951f: llf] fril1:E 
Shoshone-Bannock Nation~ @IJ*ll'fl¥J iJll: {t.Bi.\t!: mfflfl'i cp • Ei3iJ&~ijJ1'fl'~JJll: {::l:.Bi.\~tf:: • 
.r:J &'tt11l¥J-fi!liiaJt1El¥Jtti1!U~;~fiR~~tt • @:lltf-'f~W~~ilil'lfi o ~tt::f .R~r,t!ltm 

il"Jf-+~Jl' ~liif'9'E 9=' ~ ¥U il&f-'fiiil"Jl¥Jf-+~ll.l:~ • -ti11f~Wr Wfft± ~ 9=' 1¥:1 Jii'l.Bi.\-iffillilif!t!: 
!1!\1¥:1 r"~ ~ · r,t '*' f~¥Ui'Jt:*: 1¥:1 m<:!it~ · mLflltf fW:f.rtx ftW ~ a 1¥:1 tt mfflfl'iii'tt11!1!lil¥:1 
it'Ji"l~ (Galindo & Barta, 200 I) o 

t§mml¥:11* f:t.Bi.\il&W~i!l'iil'tfiWl¥:1liif'9'E;fJ;Jo!li±l · milUil&~i!l:t:Ei* f:t.Bi.\ll*ll'f~&~.Bi.\il* 
tm~l¥JB3!l!:l'il&~*~~f.IUI~.~ (Pewewardy, 1998) o ~i!l'\il't'i~Wil"Jmmm:t:E:tnlill!JmilUil& 

~M§PJ.l* f:t.Bi.\l¥:1:1J~&'J~I* f:t.Bi.\ · .r:J.~'I§'l¥Jt~~i!]'(fW!* f:t.Bi.\xftl¥:1~~ · W!llfll@J* 
l¥Jffl(:J! • ltf:tnJi!T J!l¥J$!fo/.J~~t!:l¥Jf'T~::f{i\)({'E{aJ;t!til'P~l'!i@:JL~ (Barnhardt, 199 

7 l o ll".&ilU~i!l'RtfiWIJ!!\mf:JliB3!l!:l'il&~*il\~ · llmilUil&~i!llf~Wr1:E~i!l'\il't'iiW~Wffd:~J.. 
±l¥J'll11fT · ~i!liii7M::fi"lil*ll'ff7'l1:Efft±frmmf* 0 J!\li~milUf-'1-~il&~i!l El r&~:al:t/\1* 
{::l:.Bi.\'i!~lil¥J~&f'Eil& • :J:'oJ~~JJll:{::l:.Bi.\Jmlil¥:1N~il&WB3!l!:l'*~·~ o i"l~~!flfl:lUi::l:~Jlil 

®*~~~* f:t.Bi.\l¥:1milUf-'f~il&~i!l · l!!Jil.;~t:t:E~i!l'RtfiWl¥:1J@Jf!i1 '*' · :fH1~1!fmlllim<:.Rll£ 
i"l:l::t1Effd:fr9='1¥Jffd:\Wrmmf*- c Lipka, 1996) o 
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~!li<II¥Jill<l*f-4~;§!;~\t (National Science Foundation • f!l'iflli: NSF) ~ltllil!:A§> 
7tx 1tW~113Ci"l'i¥Jliif~ffll l!!J o li'f §> IJj( 11~f-4~il&l'l'Hi!H:E!IHW :ft!lliJli§\f.'f.:f:§ El3 ~t<:il& 
fi•W·5~m•nil&fi~~••·~~~-fi~•••nfi•~w•~•i¥JI 

1'F • :1L;:!t~§ftJii!;*;JJ\!tl>l:i¥JARSI;F.&{§U' ~~lit:IHI¥1 'fliilill:J!Ii:lJDil&gffi)(1t*lt±lfj!j' 
~ flU J ( Guidelines for Preparing Culturally Responsive Teachers for Alaska's 

Schools) W r fliilill:J!Ii:!JD ~tz:X 1t* ltil*t.'f.~~ J Alaska Standards for Culturally

Responsive Schools ' :1:§59liDJil±lflt•ngffi.~/\l!$:f!~IJj\ 11~~ $1~~~3 IJj\ 11~1'-'1-~il& 
"i'l'I¥Jm.:\ll!'f't. o 1JIJ~Ol992if:[lii)ill:J!Ii:lJDIJj\ 11~~111-B-i&Jff (Alaska Federation of Natives • 

f!l'iflli : AFN) Wfliilill:J!Ii:!JD:k~ (the University of Alaska, Fairbanks Alaska ) ~~~ 

~IJj(tt~l¥lw~•~~il&wliifw·:kmm~&IJj(tt~~m~*'IJj(tt~~A*'il& 
w~'M , :k'I';J,~il&l'l'f'Ji&'M , *~ , ~~ , ffi±llkA± , W~*.r:J&i&Jff'§' ~~~ 

1'!1:1:\:fl!UJ IJj\ 11 ~ El ~ f-4~ il& W -~ ~ ;)& W 1¥1 9!1!~ o Piniaqtavut i¥J il*f.'f.;j\j'E l!'/f lit~ 
( Piniaqtavut Integrated Program) !!W1'Fi\&~t;f;pf1'§ • ij I'IJ;)&gfljJ;)IJj\ 11~~$t!tJ'll'l' 

:fljl!gil!fji¥J~!fo/J:F.&:l:: 'lil!:litf-4~1¥Ji)&t;fi)&it<' .f'Jfif~il&~fr!i!lliJ({f:il!:li ' 1999c) o 

!ll<l pg:>'H§IUJliif~B~'!!fiJj\ 11~t-4~il&wa'lr~~;[•~Jjjiff!ifEx 1ti¥l~llil'l!f'f. c m 
il!:li • 1999a) o j],if:-Jfil*t.'f.J;)~t(:;$:{\Iil*f.'f.:ff&;§!;::$:~~ ' 59liDlil~tzff!j;)~t(:;$:!} 
1lili1'1' , ffr±~~ti , *~Jtll<;gJ;J&~~~~~:\ll! · ~&~tzil&gffiWffr±~·i!* · ~jjji~ 
13<:::$: 1:V: ii*f.'f. 0 IJj\ 11 ~ ~ fr'ittt J1l 'I' :fl?i' 'Iii~~ 1¥1 ~ 'io/J!:% El ~ fJ\! ~ , ~j],if: -:Wii*f.'f. 
'J;)~~:F.&±!ll · J;J~frli*mJl§l:ff&m_,c,, J ~~T' 'EI~W~fr'if-4JX J ~Ji±jjliff!:f§Ji!:k 
i¥l@r.~ · ~)jjij;JIJj(11~~m1~-~:F.&;§!;~I¥lt-4~~~m!lliJ 0 ~fffl1Jj(11~~m1~-~<=Pi¥l 

;[tt • ~:lll!tNltHll~~m~r.r:J9!1!m · :tlm~jjjiJrz:ff&Jl,:flx1Ul\.~a'J~&t~· 0 /f.R 
m~ii*t.'f.<=Pilft:lJo-""'IJj(11~1¥lm4ffflB · ~B::l'JI!~:\ll!~li§\fig!Jili?ZIJj(11~~~~m1~ 
~I¥J§ffi •• f'Jil&~ o J;XTifE~:!Jllil : 1Jj(11~~$~.~'1'1¥JW~~~mtt · J;JIJj\11~ 
~ fr'i1!lL~:ff&;§!;~i¥Jf-4~~ ~ tl>l:~J;J&~DfiiJ 5 I'IJf-4~ §ffi.~A Ill®" IJj\ 11~~~~ $1~ 
~ • WliiflJ;JIJj(11~~~~fr'i1~~:F.&m.•t.•i¥J 'EI~W~fr'if41XJ ~Ji:fjjlii\&t;t~Jm o 
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J;J T i'f£~ mtll: 31'-I'!J ::f i'lJ Jli iiD , ~~Hli iff( 1±~~ mtll: 31'- cp l't:1 *~.IMHM tj="J '~t-l~~t£ 
!l&tti'!Jilll:H , -EQ,fr!i: AWA · AWEI~il'JB:!tl.IJIJ,Ilfli\ · )ff(f±~~mtll:3'f-il'Jffil'F.il9<D~ · 
iff( f±~~mtJJ:WI'!JS'<'F.~9<o~ · &\ 1±~~mtll:WI't:1~ i"i · &\ i±~~mttw m-Jiii'!J E! ~ 
~- • &\ 1±~~mtll:WI't:1J1;4o/J · iff( i±~~mtt 31'-ll'Ji±~ffl ~ · iff( i±~~mtt 3'f-cp l't:1 
~~·)ff(tt~~mtll:WWM~~~~~o 

(-)AWA · AWEI~I'!JB:!tl.IJIJ,Ilf*WM~!l&tt 
)ff(f±~~Mtll'J~mtJJ:Wcp , AWAzr.mtl:l:®:m~ffj\" · ~m · ~i-~&i'i!i', #.\ 

:!t~:@:llf.Z?t o fu'[4o/J · !tl.IJ!Io/J · lilll4o/J'Illl:!EA~IJ,Ilf*I'!J-fl~{JJ- o £<WUE E1 'ill ~mil'J.I fF 
cj:l•:~EN\tt~M~ft~WM#IfFI'!J~~·W-&~~I'!J-W::fi'llo#~W 
c 2001) s71Vf'9'i:l!!iff,lffi 1±~wo/:¥ttif!5i1tll~lf~1t . El rn E! :tt.r:J&llll~<5f'FI'!JI w 
mi~ , lliH~II&?ttiTI'!JJG\;lj' o f,E~~mi~I'!JJ'Eill'31G!'f , lllill!il'J-@i{'F~~Wiffif±~il'J 
~mtll:W .ll!liSJ<lH!f , f-'1-~!l&tt!l&l*:lll:~tlf f:,~:!J059llllill!"i5f'F~~ll'J'!',If:tJt~tlr C if:H 
::E, 1999a) o 

<=lffil'S'<'9<D~WM~!l&t;J· 

A~S'<'r.~9<o~I'!JJI1~W;~t~mtJJ:WI'!J~J,~Jf*lf~ir.I'!Jm~H* , wtxlffif±~ll'J~mw 
*EI~I'!J•~ir.W·~S'<'MI'!Jm~•~~*•m•I'!J~~liS~I'!Jr•·~·m· 
jtj ·~::f:!E~&w~•~·~S'<'MM*I'!J!l&ttBI*mD•I'!Jr~.~-m-mj 
•f*~mfi~I'!J~iiDJ*twiX-Y-Z'I!!J(!J~~ o 

~ftBi\'F.~I'!J9<D~ , N\{i~~~#::fi'llftHiEffr±WI"~W!l~.l'lf~I'!Jrnl'F·~9<D~ o El3ft 
~m•~~:ttili•*EI~·Iffitt~I'!Jrnl'Mm~W*EI~ma~mffiMo*•I'!Jm 
• · Fl il'JEilfi · l\[*~:R · fl~~~J!I!& El ~~-~1Ut:!EN\ f±~l!FJ?trnl'F·~W*frli'!J 
~~ (cp:9<:1Vf'9'G~~-~liff'9'i:Jiff , 1996) o f.WMcWftlf*19:lfJ51T~i!li'!J12.9*, .Rlf~5\W 
::t-5\I'!J?t1JU , ~-5\I'!Jrnl'F·~llti'f£*•1±1*~lilllllil'I'!Jffiff!!itr.Fl~i'l o 12SJJ1t , 1!!¥.i'f£1ffi1±~~ 
m*~-~t§•s'Jm!tlJJcp , 51/\:t3f~~t£cpi!:fti'!JM~rnl'r.~u 0 

c:::)f>J:~!l&~Wf-+~!l&tt 

jjj( 1.±~~ i"i ~J¥1'!J~~w -&~ttil.llH i'll 0 &\ f±~I'!Jf>l:~]!!>*Mt:~E;~tx 1tt-'f5JJC 
ll'Jli!J.l! , :~Eiffi1±~1t~;~t•wl't:1J5\*lf09<o~s'Jm:~mll* 0 m~~~i"i~%#59l•:tt 
cp!],~!J&W!l'&t~, lffi{±~li!¥.-llefflf>l:~!l&~, lflli'Jftjjj({±~3l'!ii':I'!J~'29<D~!li{$:E31', 
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1997) 0 ~Jll:~~~jljj[IFfjljj[tt!Jtl::\>Jl.:(:Ef-4~~~1¥J·[]!f:ij\!t:p ' -1J1IDf1El1H4~~~ . §'l

/JIID ft Jll:~i~.A.JJR f:J:l'(\~!t~1lllil'J~ ~1¥1 llllH~ t:f:l · ~~!:!:. T ma~ Wf-4~~ ~ 1¥1 li 
I!JIJ,Ilflii 0 

(ll9)11!' 5!1¥1 13 ~~liJlWf-f~~ti· 
JJR f:l:l'(\!tfr'i*illJ!~ t:f:lli'f§.11!' 5!1¥1 13 ~~1¥ll>J!.~1llll:ll':1JU:J'il'Jf-4~~tf 0 JJR f:l:l'(\J''j'J"Mi 

*illJ!fi t:p • !<Dfi'iJ 1'U !1JT ~ !i'F;fi!l@li W llt'fllrJli • !<Dfi'iJ 1'U !1JT 7:: li\'1 ~1t ~ o JJR 1:1: Km ~ 1¥1 l'(\ {'8- !ll!J!Jo/J 

~mi¥lm~~&~1llln~o~*~~m·~mm~~~~~i¥J~~~&!t!fo/J~W* 

~ o *~'ltfJ~i¥Ji!'111llltrll:*. • ffl:*Jl~rr!f%:*-'ll!TIFi'MMiWMtJE · Jii;fiiJ:*.Jli~tPJJ;JfiWitM:*. · 
{g;llk-;fif-'+~~tf 0 

(lilf!f*itil:!fo/JJJI'f:E!il.it;Wf-4~~tf 

E8~'1\'!:tl\!I¥J:!!}!,il • JJR f:l:l'(\I¥J!tnst:f:l · lt.t~il:!fo/Ji¥J~f'FW*f¥ • ~ -!fl!l1Zii~ 13 
?&~1ti¥JJJI'f:E!Il./J~ · ;~tt:f:l~& 1'/frf-f~ll\'!~ o fJU!<D-IlltJJR f:J:l'(\;J'7[(:~1¥JII~i@!llil1JIG 
:!!k*~fitlf*m*~i¥lll~i@lf.lilJIU~~1'1"l · 'lt~1'1"li¥JII~fli1Fi' • PJ1'FJii;f-4~~tf~ 
~t;t:p~!ll'&:H!i¥1JII!tf C 1\!JH33: · t999b l o *ME~i¥Jirt!j5;]('1'i'i't:*JJ'JT~&i¥J1t~&:ffll\ 
W!fo/J'iii:~1t-tl1:ll':1NHI¥Jf-4~~tf o 

C/\Jf:t~ - m ~.r:J&:ii:mWf-'+~~tt 
JJR f:tl'(\I 1'FIFfm=~i¥IJi:Bl't · JJ~t~ 1iiJ:*iE*ME~i¥Jf:t~~m · PI m~m~lillf!f:fli,)ft 

~ o *ME*~:RJii'FF-I¥J:Rm:~tl::\r'i\'Jf~!JiJ!$1¥J!ilHr · JJI!M''rDll!1~ · t'OJ~&!i~JJR 
:E!Il. o JJR f:l: l'(\ ffl M t'ri¥1 t'r1U rot!~@ iTZ ill< "'J O[g 1¥1 ID !fj( 1± LlJ _t fi~J:W • PJ 1'F Jii;W i!li:&:Jtt W fi~J:!i 
foJIJlU!lli¥J~tf o 1:E~t1Et:f:l Jtt:*.IFf • :*.i¥Jf:!IHW :*.Y<.Jtt tl::\1¥1/J fi'iJ i¥J~l!Eei · PJ ffl *~lit 
*rMtJJR:E!Il.i¥l~tt 0 ;~tftMo'J'*il"i¥l~tmtEi~m-tl11llll-2i~'!ll';:i!;a'Jn~JJR:E!Il. 0 JJRf:tl'(\ 
fiiJ:*!EJ''tlM:!ffli¥J1'1Hr:Iiiii-2;+:B-~illlki¥J1t~&:ff!!J;J&!fo/J:E!Il.JJR:E!Il. C 1\!JiH · 2002) o JJR 
f:tl'(\:ii:mt'rt~li:mttJti¥15¥n~tttl::lt'rY: · PJm~~~r0>.lll~t:f:li¥J!IER:JE:W: 0 ;~tftMo 

~gmml.§.r:J&t¥l'E!i¥l,H'r A · iliJI'oJJRf:tl'(\~!t!tns*~-~t§IJ,Ili¥Jf4~~tt 0 

(-t;)f-'+~~tf~~t;Wf-1-~~~JW:i: 

:t:EJJR f:l:l'(\ r:p I J '~t4~~~ i¥JJW .li!/Jllii . ~fiij:*ftj\~~'i'ti¥1 *~¥il!U~:9i- , ]!.!~~ il'J 
Ji"oiW:i:;!t!<DfiiJE8 !t fr'itEIJ'J'-i¥J*~~Wll1~ifiW1tiTZffi6f4~:fli;(~tllJ'f.8'J ~f.lil · llJ JJR fH~ t:f:l 
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1 J'~1'-i¥l:t-4~~ ~ ::tff'!l''(!l'i¥J'IW M 0 Mfi'I£J:iffi:tt1'-m~Jjl: cf:l 1¥1 ~m · f>Rm ff M~ ¥. 
fJ!, 11lil'llll.l:~i¥W~I1HlJ!.£1. W~~ 'lli::$:J!l-i¥J:X 1t ~Jj1:~1~ i¥JWF £ ::IJ~ : fJrrtzD~c:rfiEJIG>fJi::rfi 
i¥J::IJ~-o~~~-~~-~li11lilA~~~~~~EJIG~'IIi'I~WF~o 

{<ll:~::E ( 1999a • 2001) tN~Kearney(l984)i¥Jt§:5'f.Ui¥W~t~~W~~Ili • J;JJ*tt 
.§';f$1\J'C:X1tW1'-l5f~.~~!IH" · ill!:H~tt~i* · Mz:tt!l~;!li:~:{5t~\ii[ • 'll'tt!lii!f'J~~ 
=if • ~ !Hm giG-~];) 1!!: 5'f.lll! ~;Ill; l!1i! 1¥1 ~ ~ t~ ~ WOLF(World-view Oriented 
Learning Framework) • "iiJfflJ;)~Jlji:J*{:±:.B';cp;J,~ r Elf?.UliJ1'-fr5t-'fi!(J ~.li~~Jlji:~ 

tt o ~~~t~~7t~liflil!;lll;::$::l;i7.W · l<DT : 

C-){I!J;if(f$fJ't1!!:5'f.U 
lltllJ I'll 5L::l:.JI!! · El3 !l~;!li: cp il'J ~ A*i0tti!<::rfi · ~ A*"iiJ PJf>Rffl :tE$;!/i: cp :0ti'&:rfii¥J 

::IJ~ • W~Eiclll!l:0ti¥Ji'&$EJIG:FUJi!J!ri¥J*ll'~ • :ttll!!!:lltcf:l:0t*i'i~1'-lll!l o ~lliiU"\w~lll~ 
A*'I:Dl:!\t¥5Lil'J::l:.JI!! · 11Z£1.~~A*ffl1t!l1l'Htf,(\\J&Ei:tti¥J~J!::IJ~ o ~il!l!$;!/i:~A 
*fJ!J!fmi*Wt&:rfi·rwfrl · w~~1'-llll' J...1'-l5x1ti¥lf~.~·rwmcf:l ¥.~fi!J1\J'Ci¥11!!:5'f.U 0 

( = )~J! El iltlli: 5'f.lll! 
lll!l% ~ A*i¥1 f~~fi!J;if(i'&:rfi · ~1'-OJ PJ Fo~ Fo~ll!! - 1H§ii'truiBEJIG~l0tl±l E1 a 1¥1 !M~ 

A*tC<:$1¥J~i*o~1o"iiJ~:tt~~¥L·~T~JI!!-Eici¥J~i*EJIG~Ai¥J~i*o:lJ 

~ 1'-*ll' il!l! w ~A* 1¥1 t&:rfi ·rwm £L lil j[ :l:!7~l! El fit 1¥11!!: 5'f.lll! • ¥.fJ!~ 1'-?!TM' 1¥1 1!!: 5'f. 
lll!o 

( =. )~:,W 1!!: 5'f.lll! 
~1'-1:E~A*W~gi1J~:t!Fi¥J·Iwmcf:l • U~~A*Ji!T~i¥1 El ?~fJ!iJ< • EJIG:ll'd'\l'fl'~ 

A*?!Tt:IE¥tli¥l~!fo/J 0 ii!-:l:i7~J...xft·rwm · iitlil.=fflj)(I¥J*ll'.~cf:l • ~HJ?!TM'I¥J1!!:5'f. 
lll!l>'M'F~A*Ji!T:0ti¥J E1 ~fJ!iJ<EJIG~~:!il':m • ii!f'Jliif;ll • ~m11lilA~i\! o 

( 119)JI5 g\G!ffilli: 5'f.lll! 
~1'-:tt~giiJ~fJFi¥lflll1t'll'~l5!1!Jcp • iJ!-:l:i7fitf!ll1t'!l'.~i¥JJ'!J& · ~:,W~A*Ji!T 
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~a913~>Jl.~~Jl!:~A.](!'Ji'm¥Ua"J~!fo/.J o :t:EX:ft5t.m'lllf:l.l[T, ~*f-'f~JlliJI, '*ff!l. 
OOA.9!fllia"J:@:~ , :flttU~~a"JiltWlil! , J@I!Jf9!:lL~H5~iiiltWlil! o 

(1i)J!W;\15~H:®iilt Wlil!Yim~ilt Wlil! 
~5t.:t:E%~J;J_t 119 @1:\!7 ~a"J ~~m!ilf!t , ~5t.1lifi\Jl!\ftl !'IT~¥U a"Jt§ rl,lll'!ll fU-'f~ 

l*l'!ll , m~~A.]<!'!T~l¥1 13 ~ij!~ , J!l!;\ij!jx 1t5t.m*!l!!il!Wf-'f~l¥l~*l'!ll , 9l:lL fi!J.milt 
Wlil!WN~iltWlil!Zr.,l¥J~n;!i5 o 

:t:Eili!i~tc~r~:nllii , ttHtfi§/51()\JI'im ~* tu.\.\x: fta"JN~!J)(~ffi , li!Jl!:f-'f~~ill~tjf~ 
I fF'If~:illfl¥lf:fl'% 0 N~!J)(~ffiJl!:f-'1-~!J)(Wa"Jm-*''ill fl''if , f-'f~!J)(~ffi ?!'7tx fta"J ff!l. 
!l!lmJI{1i\:!f1Lif-1tiill'f!icpJ*f±l\.\N~il*ffi~~l¥J~I& o N~~*~D~Z:?!-, f-'1-~!J)( 

~illlmw:illf!MI* 1±l\.\l¥J5t.m!MX:1UJ!~ li!IW , J:JIIlitml* 1±l\.\~5t.~~rc,Ji!.!l~f!ti¥JX:ft 
rc,Ji!.!!WiltWlil!i¥Jft~ o 

§ ilii ?i'ftx ftil*fli:t:E~ pg lli!i~£ifl'if1ilMM:Mz*ff & , mJI~ I* f.± fl.\ X: fta"J:t:E~J:!m 
~\tful'?i' o ~pgt§mJIW'f~llll7R , J;JJ*f±l\.\5t.mxftli&£W, El3~ffi~£ifW'iffD~ilii 
!J)(Ili!i ~ !l1l~m-'f~!J)(tt!J)(!:t; , oo:~ilfi!J)(~ffi\!f¥ .AJJ¥: f±l\.\'i'l' Ill; a9 5t. milt w , ~~ a9 EB !l!l 
*!l!!il!~ Jlb~ ~ iliif-'f~!J)( lli!i'!:i: ¥U Jlli: 1± fl.\ 5t. milt W cp MF 'ffi 'i'l' Ill; a9 13 ~N~~ ~ a9 * 
tt 0 :t:E'If1if!ia"J:n~_t, I(~~~Jl§!*~Jl!:~p'ffiEff'fa"J/J~ , -:nllii~r.ll5li!'i'tk , !J)( 
~¥5t%~lffliiP'1:&:ET?!'!'!T~w; ~-:nllii, ETJ:Jilill:>':t:Eli~liWJJ¥:1±l\.\~5t.- ~till 

A.J:J&Ili!i~til'W'IftEIJJI§ , fB<Jltli!IJJ!!/51(.A~Jlb~X:fta"JIIlitm < ff~.=G: , 2ooo; Fu, 

2000; Fu, 2001 ) o 

«·--~~~~#··#·*·~-~~~ * $ ;#t-ft p ~ !!j..IJIJ j;_ 1t. ~ 4h >1'. 

{f~.=G:(200l){E~;f!E:®i$1ilif'fEB!I!YI{'F ' Jl£illf:;R~$/icpi¥JX:ft5t.m*t3' 
~H-HUf-'f~~~m!IW¥7t , :Mz:t:Eli~li~&Jif'f!J)(~ , Jlf<J. .RI<Ta"J~~~:ll': , ~ 
5t.f.t~m!ill¥JJ!!i!!IHEI~"" , ~5t.tE~11l!l~~m!IW , tll~f-'f~w~n:®ixftl¥lmJJl!!!-



f4'l'\!M*31E!JiiiA.~ffiil"l~~ ( Fu, 2000 l o PJ T~Jilli-~UtJ))l(f±.B!o~ffi:*f;fJi/Till!:~tll'J 

W:l>f:<tifJ(j:f;; o ~'l'\~ffi!llil·ft~~ltliiB~f.IJ.,.*"Ilf~JH!Uil'J r l!Ui'cgB~t; ( YABIT) J 

~!)~ ( http://www.yabit.org.tw) ( Fu, 2002) o 

(-)Ojlil'~il"JX:1t!M~~ 

*iltU!i1il"lt'rDjlil'~ ' *31E!Jiiii\lH~:lubu ruma ' 'r'rDjlil'~il"Jffll~!'fk:f:Ej!JU/Wil'J:!li:ID;J, 
t'rlt(t'JI005t:!li: • I07.)-'J[)il'Jcp5\!:t1)i-~lH~il'Jl!iil • ~f&H'if-Jt~?iffil:!li:il'J.:::J'E]Jf;]!il' 
iii'JM~At'rf-Ltil'J:!li:l!iil'P · ll~Jl'i'!J£~}.JW!twiil'llt · l~mf§l'jlii'Djlil'~ · t'sltili'J!lffil 
~U!i!!l'!HUIII~,J< (!III) 0 11};:*~ ' [Jiffi[li]l'kJ ' !tltc'f-fiRI±I!fl~~il'J-!l[fij ' IIJ'<j!ffWit'rlt J: 
il"l:!li:liil · ti'f-'f-H'itH~ · o'fiJ&~1t~l±lrllllf1::fi"lil'1111Hr 0 *:rlt!Jiiiil"lt1sojlil'~::f.R!'fk 

-1]!lll};:*il'11li!E~ • fu;l'fk-'l!ltl1JIII'\J'Mif;f§:§il'J~fi' o :f:Eil};:*il'J i"]H;!fi'!J PJ:IJOJ...~:§l\fr • ~~~ 
ll};:*"lif•L•'Pil"lll:§ o 

.lisif-lliJ · DJ.f~:f:E!iJ;~HI!'fk-'l!lt1N'*jjl!jil'J111E<* ( !112 l • fN!l' A.1'!Jlffll};:* · 1:E 
l:!iJ:il"ltlE!IlillfUiiili.ti'!JPJ'l'!iUDjlil'~ o 1&* · DJ.f~~'Wi~~iHIAIW¥U~l!+lm.B!ofi!t~ · 
~i!tiA.!tl Oj[~fDF-Pfi!l~A.~f]-5(,!1 o 

!III . t'r D jlil'~il'J ;ljl;;l[s;ffii~W l~!tl;/J$ 
C flil:M:li'f-~ · 2001) 

c=l•ftEI~ll'! 

'. !lnmt'roj[~:f:E*:rlt!Jiiix1til'J:I[~ 

IIJ2.1liJ(~~jjj~DJ.f~il'Jt,'IJ~:iG:\[IIJ 

( \WM:li 'f-~ · 200 I ) 

2. flW ffl:lffiijjl;RJlt'r D J.f~1:E*31Eif9iX: 1til'J:\[~ 

18 

3. (jg~ff,llill};:*t'rDJi'~ • tJ'r'rD'i'~!Mi"J'l'\JM[Jli 
4 .. (jgijjl;S)ljl!(iii'Jil"J~J!llj1'1f•[1; 



5. flgmsJ!t'r o j[C'~~!fa'J¥Jf!!!l*flll. 

6. ilglll!:~t!lfif!ll!f'Fl!ll ¥a':! I' ~m~tt o j[C'~~!fB'J I* fill. 

(.:::J¥5I;Z t§ l!,llf-'f*~~ 
I. J!<i~B'J-!ii~!f'!J'[:i 

2. !f-Tif:ll!: lZSI ¥J!ll8':1t~!llliffi ili'L'!:'. 

3. !!<i~t-ril'l*.!Hillrfilllt~a<Jl'i"l:f~!lll!m¥ · W!f-Tifil<Jr"bf!j;zrp~B'JI!,Ijf>* 
4. D il't:f:Et'r D j[C'~~*~ Ji!Tlllt~il'J:tt~li!;)l)c!f: · T m1i1;ttqli!;8]Jil:~.UZ.ii':'!'.:ttqii!;B'Jfilii 

14 · !lfiW..ltftll~~i<DsBfill1tt!li31: , 

(iJ£) r EI?!,\W:'I'.i5H!3Z J WOJiffi:lli'Z*~'ilJl~JH)!:fig:JTfl'lHl~ C l!!Ci'l$ · 2003 l 
!. Ei?!:\W:'!'.i5f4:!3Z'ilJll~:5H)!:flgN!'l~: 2-3-5-2 • 2-4-4-2 · 2-4-5-6 • 3-1-0-1 • 6-

1-1-2. 7-4-0-1 

2. @lift!WA:X:1lJl~:5Hll:flg:JJ:fl'if~ : 1-1-3 • 1-2-3 • 1-3-4 • 1-4-4 • 3-4-1 

3. fft±\W''ilJll~:5tf)!:(jg}J:fl'j~: 1-2-1 • 1-3-2. 2-3-2. 4-3-3. 9-2-2 

Clil*~i5!llltl'Efi 

:JVI!ll(! : {lii;iJi;jll):1'feillWW! 
~flfi'rnfli:~A%¥Uii'll:li!:~ilil:Dj[C'~~*WW~15 · moj[C'~B'Ji'&$ , 

:JV.I!li(2 : El'fltillm'.J!~~ 

*:'!'.J; .. VNJJ.il'f'F(!'J:1J~1£l5B~9ot5!1~1'JI!,IIt'rDj[C'~il'Jj'j''f4 , *:'!'.J;.JJNJl. 
¥~1!-fil'J:15~:5t.'J!.J'Jit5!1~8'Jj'j''f4 · !lfil±i~A%fil!l±\ffll3t , 

:JV,IIll(3 : 'l*~lltWW! 

~n@f-'fl!!z~i!ltal"'llx* • ~flf~_A%]j!(;I@l!xgffi:f:EI@ii'll:>Glii[i!lfiffi'iffl1i1*li 
li*t'fDj[C'~lJ\\lf'F:tJ$ · !lfil!!z~*:'!'.lJ\\lf'F D'iii!f~ , *:'!'.Zr.~f!llJIUt!li3i:~f'F 
B'Jt'rD'li~1'f{iiJi'till, ' 

ti7~4 : M~*!Ttl!:Wil! 
l!!zgffiH~t'fD]jl'~!lJJ!<i~Jt%iE:~Ji::]j!(;ffl-l'~ii':'!'.t~!lllB'J-iiilmi!t · 5 I~ 
*:'!'.1-:Hillll!'il'! · f'Hlll!ll\t'rDJ!ii'~:ll!:~~l±\!f-Tif' ?!:\f&:frm!!<i~B'J-Iiilmi!f'!J 
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'l:iPJJiZ.if'if:lildZSJ ¥,z!!Jl!rt:Jtii!J jlij il'!i~I¥J:fl.l:~ o ~gfli ~:'G:f\:1 N§ flll{El;llk~jiiij 
it:Rlifi/f'flllrt:Jt'rD'ill'~ ' 'l ~~~~fr*lllill~ ' fr*JHJ!!jt'rD'ill'~~l±\ft:J§ 
if r%\{1,\;JM ~jiiijJt :Rlifirt:J fi,llf* o fr;j;B~jiiijJtrt:J:fll.MHJ'Jillllg!(rt:J/f' fllltii!J!J;Ji 
$ , Wif't'r D 'ill'~ if' if rt:1 r%'J {!,\; Z Fa, rt:1 fi,ll i* o ~ gfli 7Gililii3J'J D Jljz *t'r D 'ill' 
~ , 7.&1&Wift'TD.~Ilfj:(:E-~rt:l*.K;lk~f'F , 'l ~~~~i±:!1tDil'l'J'JIJll1g!(ft:J 
~~!1;J'&:lf': , 7 M~~!1;rt:J:!1t~&il'!i~~~!1;rt:Jfilfif'F o 

?J7,W5 : ~~>liS~!fftl~rt:JtllJ'J'-illWN~tltJ'llill 
W:J'tftf!,!JI!~ (t!Da'S)tt®t , f~~Ht~PJJ'JI~il'Jll.!!~f!~~:!'tft!!.!JI!~~§ 
il'JJJlUI o 'li/\:J't{t!!,~](~IJ!iill!Fft:JDii1~, fJtlt!D~~~J!!ii!J\\!Dii1~ ( liil 
2) , tt®t!lftM~:J'toprt:JJJlUJI! , 'l I ~~~m~t!DfiiJ!J\\!f'F§ifml:~ml:::e,'C. 
rt:lt'rDii1~ 0 

N~:llk}J@!:X ftrt:Jffii!J , llff, l§l in AJ@!ft:J~ffitltJ'll o fl&jlijf-'f~:$:~:llk:X ftrt:J-%~ 

f5t , f-'f~rt:Jffii!J:llkffr±frrt:J -%~f5t , JJR f±ll'oW :k l§l 7.& -lll!rt:J ~ ffitlt Jll fu'!'f:!'t l§l g!(-~ 
l!j:f\: l§j fl&rt:J,~,~}J~ 0 f-'1-~~*rt:lfu:llk:f\: l§j 7'!-\rt:J~ff.t, , jlijf-'f~J'J[§'[JJ!,ft:J;llk~ffitltJ'll 
rt:J Wl~ ~ Wll.!!~ , *~Till fJ'< it jlij 1~ rt:J J:!llifnli Wll.l:~ o 

f,f JJR f±ll'o '*' 1 J,~~ w a , ml:~Ji:rt:J :llk il~:s:tt~~~f.'ilW §i:~rt:J~l'i'- '*' tnmZF 
rt:J~~ , PJ:!'t~ffi*~·~~l±\~~~ , ~~t~tt~l*W~~ffii!J , f~:!'tJ!tf~Ji!¥.1frt:J;§l;:$: 
il~:!J o ~ifnlif-'f~~f-f~'Wf&rt:J?77t:X1tll!!!W~Hm~:llk"'ll',lm;~~llf11JDfl'!;~ , ~tt 
P'J '@:W~~ :151*11!¥.~ nt,JJR f±ll'o~~rt:J ~~ >C.,J:!I!W~?J~o;§l;~ , ~:!'t1~¥U'!'f:!1t~ rt:J~ 
~ 0 ~ifnli:llkll)j~-fll!rt:Jll!!!W~m.l~ , ~ttrt:J~~t w~gfiirt:J~ ~:llk:SilWJJR f±ll'o '*' 1 J' 
~~rt:J ~ ffi*~~~;§l;~ , :t ;Ilk ti::JE:JJR f±ll'o '*'I J'~t-'f~ll!!!f.'il~H g!(J'&rt:J fi,ll JFi!IZSI * 0 ;h 

'F-Jtll!!!f.'il9o , JJRf±I\'oopiJ'~ r l§lfi&W~ffif-4:!3ZJ 'll.li~ll!!!W~tt~~, !i!¥.11¥11!¥.:!'tPJ 
~~~ ffi*~~~~·C.,ft:JJ:!Il~ , tEJJR f±l\'oop1J'~~rt:J~ffi*~·~Wf<J*-'t:X 1t9o"''J':U-4~ 
~~rt:l*M , ~~t~tt~l* , W~ll!!!:$:9oTI!ifJ'<rt:Jf-'f~fJI!iilliW0~rt:Jll.!!~ , *~iEJJR f±ll'o 
~~~ffitltW9ort:l*~~, "'1t~JJRf±l\'o9oiJ'~~'@:~fJI!Mrt:lll.!!~ , ~JJRf±ll'o~~fi~ 
W~TI!ifJ'<rt:Jf-'f~ll.l:~W~ffi*~·~'*'ft:JlJ¥,z!i"!i~fi,ll~~ , l!-?:V~frN~ll.!!~ o :$::X~w 

LlR 1± ll'o ~ ffi *~~ 9o rt:J r l§l fi&W~ ffif-4:!3Z J t§ fi,ll * tt , :tEJJR f± ll'o rt:J 1$*-'t rt:J ~ ffi·lw:lll: 
9o , "''t:JG:tL'F-Jtll!!!f.'il9o r l§lfi&W~ffif4:!3ZJ jlJi~t§fi,llf3f~ll.l:~ft:J~ffi*~·~ : ml±\ 
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giiJ~f~f~il'J9lli*Wt§~s<J~~f~~ , Wl'ii"'{JE{Rii'i!!!l9o'J'~f-1~,J13CF'f~~:t:E*±ffd:~X: 
~a<;~~£WL'~*~~~~~fta<J~~~~o 

i¥XWil~:l5bil'dli:s<JDil!i&¥1H!fSJJJl(UtiJt±\ , ~s<Ji¥XWi&~~M.~Iili~m!tilll& , iJl': {:t.B'-\ 
J;J:&ffd:ff~{!lli{'fl''¥1Js<J~1: ( !J<Iilll B ¥~ , 2002) o ~.~/ili~Jl': {:tRs<Ji&~:rz::g:!l!:JE!IDs<J , 
{fl.:f'l~:;js:s<J{'F$1i!VEll!'l!*:t!W1:JOff~'li: , :t!W:tJD@!!ll!iill!:Dii!W 1:JD:B-ill~ 1't , ~l:!§ -MJ ~ftX: {t 
i¥XWJ'!li't , .t-J.IJl': f:tR~:!!:*~s<J~~~q,,c,, , ~~f-+~il*fli!. , ill!:~ti¥Xtti¥X¥ft , c.Jt'i'!i' 
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Whose Life Experience? 
Native Science Curriculum and Instruction in Grade 1-9 Curriculum Reform 

FU, L. Y. 

Abstract 

Several researchers have claimed that socio-cultural concepts and rituals that 

surround natural phenomena can shape students' conceptions in the learning of science. 

However, the conceptions held by native students are typically ignored or purposefully 

denied in the traditional teaching of science at school. Trends in science education have 

determined that the native science curriculum and instruction should situate the students' 

learning of science in its appropriate socio-cultural contexts, including the students' 

lifestyles and traditions. Over the past two decades, in other countries, many sets of 

programs, guidelines or frameworks have situated native students' learning of science in 

the native socio-cultural contexts. 

Grade 1-9 Curriculum Reform in Taiwau has focused on developing school-based 

curriculum with community participation and integrated curriculum design as critical 

components in effective learning. Within the framework of Grade 1-9 Curriculum Reform, 

native science curriculum and instruction can accommodate multiple socio-cultural 

contexts, lifestyles and traditions as well as the participation of community. 

The study argues that the framework of Grade 1-9 Curriculum Reform develops the 

native science curriculum and instruction according to native student1
S life experience in 

native socio-cultural contexts. Examining the primary issues in native science education 

in Taiwan, relevant research, the philosophy of the Grade 1-9 Curriculum Reform, and 

other countries1 experiences, this study proposes suggestions for use in the science 

curriculum and for the instruction of native students in Taiwan. A learning unit is also 

presented to illustrate a concrete process within a socio-culturally orientated science 

curriculum and instruction for native students. The unit teaches concepts around sound 

waves by using indigenous tribes1 traditional musical instruments. 

Keyword:nine-year integrated curriculum, native education, multicultural science 

education 
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