
1.4.2 n 3 1 u h G ~ u a s r n m i ~  
1.4.3 ~ h ~ ~ d n l f ~ l f  

1.5 u ~ m ~ ~ e u ~ ~ ~ w w ~ ~ n ~ i ?  $udr:nufinwili 4 

1.6 ~ m * r a e ~ ( f i ~ u  
1.7 ? W ~ W W B J ~ ~ ~ D ~ O U L ~ € R ~  U$3Ja"Ui 2 

2. 2 d u u v n ~ r ~ o u 5 a ~ n G a ~ 7 ~ ~ i i  
2.1 fi3~unu7tlunan73mu 

2.2 ~ n u d - S q u o a n 7 r ~ o u  
2.3 n~s~aun!uuusiw 7 

V 

2.4 ~du~t~n~3f iuun l s~au617~3 '~~n '5n i f  fitlur 4 MAT 

2.4.1 nls&4dsr mn?sri 
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reasoning) ~ a = l ~ u u l r ~ ~ ~ a ~ n ~  ~~5117~f i~ (~eomebic  model) ~ ~ n - 1 ' 1 u n ' i l ~ ~ 7 l 6  Y 

~ ( 7 4 t i  4 : 4%~Gii91 

ulwlyu A 4.1 : oh~uua~ lnn :H i ruv~11 (~ t tem)~37u~~w '~d~~ :d~ i ; ru  

Si74 qlG 
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47 125 I ~ M ~ T  4 IWH&IM&~ 16 O &PI L H ~ D  4 W%W 
vY d 
nun 2 ~1~1u~gnvJUu 
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4) nlswi% +a orslmhu 
qrn lam (2525, HCI 51) n l j i - ~ i i  n - n ~ ~ ~ F i a ? % n i m ~ u ~ ~ ~ n l ~ ? ~  

r ln  n ~ ~ u n u - 1 o . u o ~ n ~ ~ ~ ~ s ~ n ~ i 1 3 ~ i ~ ~ d I ~ i ~  nlsms n u l u i ; ~  nlniua~nin 
Y 

rnsenaonn?~~:~ril7ni( ~ ~ e n i s ~ l i ~ & e ~ o a n ~ ~ u n ~ u r i o o ~ r i ~  ?A 
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d m%rn 1 : 4-1~3uu~:n~shrGun?s 

I. I O O . ~  Z $ ~ U ~ ~ ~ ~ ~ U U R : L ~ O U ~ ~ M C ~ ~ ~ D  
hraaSutals0n G x d n  aunuim?uln' 

2. L : B ~ ~ ~ w u R s ~ u ? u c u C ~ U ~ ~ ~ ~ ~  100,000 In' mul3nv s n ~ i l u o ~ n i  L& 

L L ~ H Z M ~ " ~ U R ~ L ! O U ' Z U ~ ~ ~ T Z ~ I U ~ $ ~  w 

3.  ~6srirnu~~wmu"ucf uw-1ni7 r oo.wo l$ mu~srnfiuu~fi uuhu7u 

u a ~ l a i d o ~ w l r ~ u u ~ l ~ ~ n ~ ~ 1 ~ ~ 1 ~ ~ f i ~ 1 ~ l 6  
4. d ~ d m u ' d ~ 7  im,m I X d $ ~ 7 w ~ d ~ G v d w m  

In' 
5.  rdai i7~uwIon6n7~~3nI~i  

LHq R U R R V Q ~ A ~ R O U ~ ~ ~ U E ~ ~ U B R ~ " ? % ~ ~ ~  

6.  ~ d a f l ~ n ~ ~ ~ 0 n 6 f i ~ n ? ~ ~ 3 ~ 3 n 1 1 n '  mu~~ni~nn:); lonb n ~ d ~ m o u u a e  
*d 0 z 

L L ~ ~ J ~ ~ w ~ ~ u ~ J R T ~ H U ' ~ ~ ~ R ~ ~ U ~ U I M ~ W C I R % B ~ ~ ~ R B U ' L $  

7. c ~ s r i m n ~ T ~ n 6 i l ~ ~ n ~ 1 a u l ~  m u ~ s n r n ~ r i ~ w o u n i o u ~ ~ ~ ~ : ~ u ' n i i ~  
n m u a u ~ ~ ~ ~ n u ~ a a ~ ~ i i ~  B U ~ ' L Q U P : U R ~ ~ ? ~ Y ~ ~ K  

8. L ~ ~ ~ ~ M ~ R I ~ ~ ~ ~ H ~ ~ I ~ R Y ~ ~ ~ X I I ~ O ~ I C ~ T ~ : M ' ~ F I ~ ~ H ~ ~ ~ ~ B ~  uaeuaw 
ma ~ a n ~ * l i o u ~ ~ n ~ t ~ r i n d ~ c 1 ~ ~ u a u ~ ~ ~ 6 ~ u ~ l a n l $ i  . d 
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6. ?~~I?MSOJ{~:HW 

n n r m r m o ~ ~ ~ i u i f ~ t Y 1 3 ~ ~ ~ ~ m U m 3 ~ ~  n ~ u m " s y " n r t a m ~ n f  
e ,c. ,, $htfhmul ~ u u ~ n ~ ~ o ' m n ~ ~ f i ~ ~ u n ~ ~ ~ a u ~ ~ ~ w ~ ~  ~ u u d a s d ? ~ n u ~ ~ n u  g ~ s ~ ~ ? ! i ) 1 ~ n 7 5  

E X  a' dnmurru~lu 12 3 ~~rcio~!n~~u~~na~u'~lil'1~~~0~~m~:~1~~~~1w iinarumm3 
I 

n i ~ n f i ~ n ~ a w i  Oionnnn~~oPla~nG~maR; ~ ~ R ~ ~ U R T : H ~ ~ ~ U ~ N C ~ I ~ O ~ ~  f i n ~ w ~ i  

u a r r n u ~ m ~ ~ n a ~ u ~ n n l ~ ~ d c 1 w ~ ~ m f  ~ ~ ~ ~ u R I u ~ ~ N ~ ~ w ~ ~ R ~ R ~ R o P L ~ u I ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

nriinma~fldGwui~~~wS5m h n n u ~ ~ ~ ~ n 8 w ~ ~ ~ w f l d ~ a ' c ~ u 1 ~ d 4 0 ~ i j a  i ~ n m f i u ~ $  
- A  3 u s : ~ ~ u ~ ~ u l u n ~ . ~ ~ n ' ~ r ) ~ l u ~ r m ' u n  ~ ' I I U  

d - 4  Y. nlmg t ~ ~ u u : f i ~ n i s 1 " 3 ~ u ~ ~ ~ ~ ~ ~ ~ ~ f l $ i ~ ~ ~ ~ i j ~ n ~ n 7 ~  sdatijwiuuinisn J 

62ilwn?wi n'n~:nrru?um3 ?mmu o i u m u  UR:F~-I~WU&~ 

I. ~ ~ m u ~ ~ i u ~ ~ ~ 1 o 1 u ~ f i w ~ 1 ~ ~ ~ i ~ ~ ~ ~ ~  ~du~~u4~u?uu~:n~sd~~~unl.r n v  
?R L ~ D - I R I ~  fimfi~ n71? L ~ ~ ? : ~ $ D ~ ~ L ~ : F ~ ~ ~ u ~ ? P : L ~ u  W ~ O U ~ ~ R I U ~ I O J ~ R ? ~ U $ ~  

lir:qnmYliY 
2. SKn~:n1:u~un~~n7~nfiww~~~~ 6 ~ u n ~ i ~ ~ ~ ~ 7 5 n Z ~ n 7 ~ u n ' i l y w ~ d ~ t l  

d i s n ~ r d n a i n ~ ~ q u  rn~I$~nyua n ~ r & m s  r n ~ a a n ? - I u ~ u ~ u n ~ ~ n G ~ ~ i a ~ f u f i : n ~ a  

riiitrua G ~ a ~ u ~ ~ ^ s i % ~ a i 4 ~ m 3 6  m u - ~ ~ m ~ o u ~ r r ~ ~ m u f d v  '1 n ~ r n f i ~ a ~ a n i  uar 

~BsuIs~nfimc~~~~ni~u~17mafiu 

3. ~ n ~ ~ u m u ~ r n ~ u r n f i ~ m u ~ d ~ ~ ~ ~ u ~ ~ u u  isriii rru3u'o Qn3-tusauzlnau D 
n ~ ~ u i i r i i ~ a a u ~ i o ~ ~ ~ ~ ~ i r u i j ~ a ~ u ~ ~ a G u I u ~ u ~  vliou~~nr:n~n1u?u~i7~n:i~ila~6 
$aein^3.a7nfim~7~~5 

L d 
7. ~ n m m n w o ~ ~ ~ ~ ~ u i d o o ~ ~ r i ~ ~ t l u n  2 4 -6) d~enouf ia  

1) ~ ) R ? ~ U G R ~ ~ U U  B R L ( B ~ ~ ~ I U ~ ~ L ~ J ~ ~ U ~ U ~ ~ O ~ ~ ' U ~ ~ U ~  YRLR'IT 

iirtru m n a ~ h u ? u  ~ l ~ 7 7 o ~ 6 8 ~ ~ l ~ 6 ~ 3 n " ~ 1 1 1 7 q ~ 1 n  nisau n m p  us:n~misd-~u~u 

L R ~ ~ U  WW%UU URE%~URZ W ~ B U ~ ~ R S E M C ~ ~ J " ~ ~ U R ~ ] I H ~ R U E ~ R % O ~ ~ ~ W O ~ ~ I ~  UBz 

mxl~rnfijlqnfl$l' 
2) ~ n n n i ~ ~ ~ ~ ~ ~ o r n ~ u ~ u ~ d ~ d  Ll Y B J ~ ~ U ~ U W ~ ~ U ~ ~ ~ U ~ S ~ ~ ~ ~ C I ~ ~ U ~  

llJlar& 
a d 3) G A ~ ~ u ~ ~ ~ ~ ~ L C ~ I ~ L ~ ~ ~ K U R = ' I U ~ ~ ~ ~  reu=nw h n ~ n  nun f i ~ l ~ s  

n?wp m m ~ n i n f i u ~ n r 6 ~ n d i ~ ! 6 a d ~ ~ n n n ' a ~ ~ ~ i n : a u  U uard~n~lu$~s~rilrnis3"m\d 

u f i f i ~ ~ q  l u r m ~ u n ~ r ~ i ~ ~  7 IG 
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I .  m~u~u-ttrlaoan~rweu 
d V  Y ~luuyrn1oi-i nnaauirn~~unu~tl~1ilu'~un'un~~~"4~1t5 nisraw~~uwri~du ~ J R ?  

L ~ ~ ~ T ~ U U L ~ U H % ~ W O J ~ L " ~ F J W U Q E F I ~ ~ ~ ' ~ ~ ~ " ~ ~ ~ W ~ S ~ O I ~ B G R ~ T W O U I V ~ ~ ~ U  Knlmwknti~~ 

T ~ I ~ K ~ ~ - I ~ L R ~ ? % ~ - I T ~ J  LU"I O ~ C I ~ L ~ U ~ U ~ ' R  (teacher center) U ~ ~ U H ~ ~ L I  

~ q l i u ~ - m u ~ d i o u ~ d  nwu t4o&nsi&whif U L ~  L I U U ~ ~ J  R U G R ~ U L ~ O C U < T ~ R R R  

~ ~ u ~ m i s o u ~ ~ ~ u 1 r i ~ i 3 ~ i j ~ ' ~ o u  U mnr$+ournu~~o ~~~U~G~LI~~ULDJIG R T I U L ~ B  

6 ~ n  h ~ ~ ~ ~ ~ i i ~ n n w ' ~ 1 ~ ~ ~ ~ 1 i ~ n ~ ~ ~ n ~ ~ ' d ' ~ n ~ r ~ s ~ u ~ ~ ~ 1 n a u ~ ~  J L C U ~ ' ~ ?  Ronssuum:: 
d R B L O U R U ~ R T J  W ~ D ~ U ~ ~ R ~ J V ~ J ~ ~ ~ ~ L I U ' Z ~ ~ ~ ~ I ]  h i i ~ u r i ~ ~ ? ~ i l l u ~ i l ~ ~ u 6 u u ~ n  K J ~ U  

? 
~ ~ ' a e u ~ r n u ~ s n ~ i u n i ~ ~ ' ~ n " ~ n ~ ~ ~ 3 ~ d u u u ~ s ~ n j n c i ~ a I s i  d n u t n u ~ s n r i m ~ & ~ ' o d 7 ~  
~~uieau5u q n n l u a ~ a a r n n R " ~ l ~ n " u w ~ ~ u ~ a ~ n ~ T u  rrulwj, 22548. ~lil 9) 
" C d  d" 
GIJUUF)JUU~T~-IT!~M~I~~~? tl~i-luI;il.3innu~1mtl.lr a~m.r~nu13'~~wnkuz 646 

v ~ n r d l ~ r d t l ~  (2540, nG7 2 )  q d n ~ i u ~ u i w s ~ n ~ s n a u i l  Ae nsru2um.r 
..*A ria ~ u ~ ~ ~ ~ r ~ i ~ ~ ~ ~ a u n " ~ ~ i " 4 t l u  ~dofi l ln y ~ ~ u u ~ i i n n ~ ~ ~ d d u ~ ~ d ~ a ~ ~ ~ 9 ~ d f = : ~ d 6 ~  

riirnum ~ ~ ~ a o i ~ u r n a n i u a r ~ a i l ~ ~ ~ ~ ~ ~ a w  

cnn' RYq~rnuun' uaenuiu7 (2540, ~ 6 2 5 8 )  IGfi=lunu7uliii nvmu 
nlsuwli, niaho ~ r n ~  (to guide e e  way) 1siuri+ilI~'~fisu~ufl<7~7~37~~1iu1~~ w 
~Giind6~i)'s~~sn~~~~n6~~ati~~~;a~~a~ 
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2 d ~ ~ ~ ~ ~ ~ $ ~ l ~ ~ ~ ~ ~ 3 1 ~ ~ 6 1 ~ ~ ~ U ~ 7 ~ ~ f ~  ~ J ~ R R B U H R J ~ ~ ~ U ~ I U A ' ~ W W I W  

;~WWM& tdu ~ g ~ f i 3 a k 7 t l  L ~ W U U U ~ ~  ~ B E L L T I S U  f l 0  UUM?W 140h~f ~ " 6 1 ~ 1 0 4 ~ ~ ~  

n n a d u r n u ~ ~ n ~ ~ ~ ~ ~ ~ i i ~ m ~ ~ u u " ~  I U ~ ~ ~ ~ ~ I R ~ H R ~ ~ ~ ~ ~ C ~ I ~ ~ ~ ~ U ' D ~ ~ U S ~ U U L I ~ O  w +UU 

nl3nJu (model of teaching njo teaching model) U B ~ ~ ~ U U U ~ ~ ~ ~ ~ U U ~ ~ R O U H " ~ ~  

d k ~ ~ t l l ~ < a n i f  ~ U U ~ ~ T H B U  instructional model H?O teaching-leaming model) ( f i ~ u l  
U 

"" 2 
W U U ~ ,  2545, ~ l h  21 8-21 9) T J U U U ~ ~ ~ ~ U U ~ ~ ~ R ~ U ~ $ $ R ~ ~ U M U ~ U ~ ~ R ~ U  

aua& & H W ~  (2530, MI?I 19) 16n6~7fi~~L1u~~ni~~"rtlunif  ~ o u i 7  MUWRJ 
r?uart3amu o ~ ~ ~ ~ ~ r ~ ~ r r u n ~ ~ a ~ u ~ i ~ ~ i l i I r l u ~ ~ ~ ~ ~ o t i ~ ~ i ~ ~ ~ i l u  rn LIR:LS IJR 'UOJ~-~~~  ~IU 

nisaouotxy uu?rn~l?'i+~ n ~ o n ~ ~ u a u m a u  1ttl.1Wl~uamun1~nIn~1~"3tlu 
n-naauoriw\s uaril:drr~iu~aeti7~b 

w q a 5 ~  iamiiaFi w.r6 (2535,  nri? 6 )  I& 
M U W R J U H U U R ~ J O J ~ ~ ~ ~  ~ z n a ~ ~ a ~ w ~ ~ ~ 1 ~ W U M ~ a ~ ~ ~ 6 ~ ~ n o u l u n ~ ~ ~ n 1 ~ ~ a u n ~ s m u  

d n b n 6  i u n i i s a ~  (2536. ~ $ 7  16) I ~ n i i ~ ~ i ; ~ ~ d ~ u ~ m ~ i 3 t l u n i ~ ~ l n u i ~  
nu lu;~  ~ ~ . r ~ n % d d u a ~ ~ ~ l ~ u ~ u ~ u ~ u ~ = d ~  t~'ru~dn'uu~:n'u 3:niwa~6d1llsrnaudwq 

s. 

I u n ~ s i i ~ u n ~ s a a u  i h r i ~ r i n n m  i ~ t j d r : ~ ~ G  L&HI GNROUII~SH~Y IIIS~S:L~UHEI 

~ ? U T ? J ~ ~ J A ~ ~ ~ U G ~ U & ~ ~  L ~ ~ ~ U $ M R ~ N H ~ ~ ~ ~ ~ H U ~ D O ~ I ~ G I I ~ : ~ % ~ I W  
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%flu? uvua~fi (2545, ncq 220) I&h?lunui ~ s s ~ r d u u ~ n ~ 5  If ~l~nl3~8tLR 
2" a 

<I ~duuurnrduunm~au n u ~ u ~ ~ a n ~ w ~ 5 o ~ n i n s ~ a ~ n 1 ~ 8 ' w n ~ ' i f i ~ u n ~ ~ ~ ( 0 u n 0 ~ ~ ~  
odl~~ilusruur:ideu~~u~$nd5'%q7 nqvij ~rhinn?.r uu?% ~?on?iu~$s@h3 7 h u i  

" -4 

n m k m : u ~ u m s n i u ~ u w ~ ~ l ~ n ~ ~ f i ~ ~ n ~ ~ ~ a ~ l ~ ~ ~ a ~ ~ t l ~ ~ ~ ~ ~ ~ ~ ~ : ~ n ~ ~ n a  7 

~ ~ ~ 1 ~ d 2 e ~ 7 1 ~ i n l w n ~ ~ i ~ L I u n ~ ~ w a u ~ u L ~ u 1 d m 7 u M ~ n n ~ 3 ~ 1 ; ~ ~ a  

i3$6<l ~ ~ ] u u ~ J ~ ~ T L ~ I ) u I ~ I s R € I u  GO ~ n l ~ s l t f t k ~ ~  D J ~ I I ~ ~ ~ U U I ~ I ~ B ~ ~ U ~  

n s o ~ n ~ u n ~ 6 d ~ : n o ~ h 6 ~ ~ ~ ~ ~ ' 3 " 1 1 n ~ 3 ~ w ~ i o  d i r  ifiu3ridau ~ l u n 6 n l l ? a y l  nqvj 

~ b n l r  U U ~ W R  H ~ O ~ T I U L B O ~ W  7 ~ B ~ J H ~ O Y A L ~ ~ J L U ~ U ~ ~ ~ Y I ~ O ~ " U F ~ D U ~ ~ ~ ' ~ U ~ I ~  
ed 

L ~ U U ~ ~ T R O U  ~ ? U ~ J ~ I I O U U R L L ~ ~ ~ $ R ~ ~ J W O U ~ ~ J  7 d m ~ ~ ~ n ~ ~ ~ I ~ ~ n ~ ~ n ~ ~ ~ " S u u n ~ s  

crau$u~irw~dmun~ad ~ ~ n n m m ~ n ~ u ~ ~ i ~ d ~ ~ ~ a ~ ~ ~ ~ u n ~ ~ ~ ~ w '  nclsou n?onou?u 

i i d d z r h i r n i w  m u ~ m l ~ ~ ~ u u u u u a u l u n ~ ~ ~ ~ ~ ] ~ n 1 a ~ 0 ~ ' I ~ ~ ~ ~ ~ 3 ' ~ 1 ~ d ~ ~ ~ . j ~ ~ ~ w 1 ~ v a ~  

2 ~ u u u ~ u  
SHUT UY U U G  (2545, M<? 220-262) n i-t?i;i~ll uuun~.r~iuun~.raaul~ 

4nilun'nd~odfhh:n~uhn'q &d 
n. Ildiayl nqad nrinnlr  uu3Aa H ~ D R ? ~ u L ~ o ~ ~ ~ ~ u & ~ I u H " ~ o L ~ ] u H ~ s ~ Y ~ ~  

.rduuun~saou~fu~ 
U 

A 
TI. ~ n ~ s u ~ ~ ~ ~ t l ~ ~ t a % ~ ~ t l ~ n ~ ~ ~ ? ~ ~ n ~ n r : u o ~ n ~ s ~ ~ n ~ r r " s u n i ~ a o u n  

~ o m d a ~ < u ~ i Y n n - n & ? ~ ~ a  
~ 1 .  Gn~s<m:uu Go ijn~~~~osnil.r:n~uu~r~~i~~uW'Uh~~a~htj'i:nau~o~ 

f ~ ~ ' ~ ' L ~ E ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ U ~ ~ ~ L ~ ~ H U ~ ~ ~ ~ ~ O J ~ ~ ~ L I M " ~ D R T = : ' U ~ U ~ I ~ ~ ~ U  
J.  d n ~ ~ a h ~ u ~ i a l ~ ~ a u a ~ d u 1 n ' u  %l i"rmi~~ouua:~nnirnn~4~i)ui7~ 7 ~?UIW~~II~ LI 

t: ZGmnl~un~~deun~'i~~uuu 

4. ~duuun~a~?uwn~~aau(~1u?"a$nsn1f~7~~wi 4 MAT 

u w G m d ~ n r l w 8  uar~mu~awul a a ~ ~ d u u u m ~ ~ ~ s w n 3 ~ 1 0  WQIIU 

i a C n 5 n i ~ i 3 ~ u j  4 MAT 
u d" *u 
RflRVL! UJY?~? LLE~:~MLI~::  d ~ h  (2543, Ilfi 7-25) nth?+h ~dlLL!~fl l l<~ 

nsnu?un7sriou$m?uipil"n~n71~"4~uf 4 MAT viar~~Y"tba7nn~sciun57"3il'u'11~3 LUOSGH 
uunnq% (Bernice Mc Carthy) C n n ~ ~ ~ n w ~ d s r ~ n ~ s d u n ~ ~ ~ l a u u ' n E t l u  %;nw 
IIRI[IJ~KU#U 3 2 ~ z 4  G~ilu~ninllu:uw a s : r i n n ~ ~ ~ n r i ~ n s ~ w ~ ~ ~ u " n i i ~ n ~ ~ ~ ~ ~ m n c i ~ ~  

v 

n a 7 n ~ ~ q s u  as dn6ninls~etufno~H'~"3tlu Int11u3 n.H. 1979 uannli% (Mc carthy) 1&!1 

n ~ s i ~ u t ~ u ~ ~ u ~ I n B n ~ . ~ i ~ u u ~ u a e u n u ~ n r o ~ ~ u ~ ~  ~ J ~ ~ ~ M ~ Z ~ Z ~ ~ B ~ I R ~ ~ W T J ~ ~ A  

u a n ~ d i n u n ? l u f  n m u 6 ~  f l u ( ~ d 1 1 1 ¶ 1 ~ k i S 0 ~ n l ~ ~ ~ u u ~ a d ? ~ ~ 6 ) ~ n ~ ~ 1 ~  <-IULIC(~Q 
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u u ~ ~ ? ~ u ~ ~ f ! d ~ n f w a d a  uunn+6ir $a  LR?R R O ~ U  (David m b ) a d q ~ ~ i n  Q J L ~ U  
d a! 

$dom-~  c?lo~nunlin t l 7 ~ u  CBSB Western Research University ntauofn~u?ln~sa J 

u, X 
~ ~ u u u n i s ~ r u u ~ d a T i  n.H. 1970 I n  a u ~ ~ ~ u . i ~ r n r i r n u ~ ~ n ~ ~ ~ u ~ ~ n ~ ~ ~ u ~ u ~ " u ~  2 o A 
u 

d amsill? (perceplion) ~ ~ t n i ~ C n c u ~ u n i N 1 O a p  (processing) I R L ~ ~ ~ L U ~ U ~ ~ S L ~ L I ~ ~  

~ 3 u w n u m ~ n i 5 n l s ~ 5  a d m  dunn R ~ u ~ L L ~ ~ ? c ~ ~ ~ : u ~ u ~ ~ I ~ J ~ ~ ~ ? I I ~ ~ M  ?%nlsd 
" va ynnasup 2 d3rmn ii a ~ h r i w d ~ r  n u n i s n l f ~ n n u ~ " ~ ~ l ~ s = : ~ ~ ~ n ~ ~ & w ~ ~  (concrete 

experience) U R ' H D J ~ ~ U ~ ? ? U G R ~ U D O R H ~ O U I U U A ~ L ~ ~ U ~ ~ E T ~ U  (absbad 

conceptualization) 

noiu GI w u i m ~ r u ~ u m ~ 5 u u f ~ ~ ~ ~ m c 1 ~ ' ~ ~ ~ n u  ~ i l u n ~ n m u n ~ ~ d ~ f i w ~ i n  
n i ~ a  ~ i o J  au% {active expcrmentaton) I U U W ~ U ~ J R U ~ U U ~ ~ ~ U ~ S ~ U ~ U ~ ~ ~ ~ ; I ~ ~ F I  

" Y V  ~?nnlrrupoaJ~v6au 7n'ud'lu7?!~~61imo~ (reflective observation) U R : O ~ ~ ~ R ~ F I U O J  

~ u n i  a?u$fa~uuu n'udodnl~~n~nl:~?~n73f i1 '1$  ~ o l b  ua~dunmuunn h ~ a a ~ n l s  
Y d d  

fiuu: 4 u u u u o ~ ~ ~ ~ ~ u n i u w u n n ~ n 1 ~ ~ ~ 6 ~ ~ ~ B ~ ~ ~ ~ ~ v i ~ n 1 ~ i " r ~ u  aa:~ffunr.sunu 
n-iru~umsuo~niTs'u~ knwll.~:nou 2 

d~=HIJ7l75&~3 

(wnwete experience) 

wijalljjv3 R'Jmmoh~lmiwsa~  

(active evrimentation) (reflecth.e observation) 

cl37u;enuoo~ 

(astract conceptualization) 

n-tw 2 zduuun7r i i u u f ~ ~ o ~  L R ~ R  R D ~ U  (David K O I ~ )  
LI bv a& dm : Rnnau usqmi ua:lwm: d s i h  (2543, 8) 

r2 "4 uun~i;% 76vtr7un77uf ~ u o ~  +~o?lr ~ i o l ~ n ' t ~ w u n  4 & - J ~ Y E I ~ ~ J ~ R U U W U  

R ' ~ H w ~ I ~ ~ ~ ~ L I u ~ u o J ~ ~ ~ ~ u  4 UUU d ~ ~ ~ l ~ 6 ~ l 3 ~ ~ $ k ~ ~ m ~ ~ 2 ~ n 7 f o ' ~ n 7 4 ~ ~ 6 f ~ W ~ ~ 7 ~  

n'u ;a 
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d d 
dqun i .'-wuvam unu@?iiruuuun r (type one learners) ~ 9 ~ ~ f i u u ~ n ~ m  

rnriup~nds:nun?1&3dm~u ni od?udsraunls&~~ hun.r:u?umnlnn~~au'aua U 

A 
hurnsR 'J~nnud~~1mim30~  d~ciou~ra~fitln~tluuuun 1 $1 ~ l i u d n ~ r n ~ u n u ~ r n ~  

(imaginative karners) 
a iigrmd 2 Awiwam unuy'iiuwwun 2 (type two learners) ~flu@%uk-nh 

rn~ufa~nlls:mn~~nid~iluu~um~ u c i ~ u n ~ : u ~ u n ~ ~ o ' m ~ ~ ~ ' a ~ a 4 ~ u n ~ ~ 6 ~  5 twm:$w 
d Y 

~ i i m n a l u l n s w o u ~  . a ~ ~ n f i o u ~ ~ ? ~ u u u o ~  2 ui+i @3uuoCminnmiinn:Hr (analytic 

learne~) 
d 4 dqun 3 G,i,uh~a'7~ unw{t?iilc~uu~~n 3 (type three learners) L~u@%u?! 

mu d o u ~ ~ n n ~ . r ~ u ~ n ? ? u ~ ~ 3 3 u u o ~ t  ~ A i n ~ t u ~ u n ~ m ~ G a ~ h  L T U ~ ~ ~ ~ ~ ~ U U U U C ;  3 33 

~fii"sou$nfa"m~.a'm~~h~n (common sense learnen) 
d zi3uC: 4 &HUH& s UI IU{~~~~.WUUY~ 4 (type four learners) ~ N ~ S U U ~ ~ C R  

~ I T Y U ~ ~ I ~ ~ ~ T ~ J ~ ~ ~ ~ ~ ~ ~ B M L ~ U ~ ~ ~ ~ ~ ~ ~ ~ ~ T J M F D ; ~ ~ ~ J T U  istlni~~euuuud 4 il 
d 

~ f i~~~f lE1u%lV3td~t l~~df44  (dynamic learners) 

r d o ~ ~ n ~ ~ u l ~ k o ~ ~ u o ~ n ( n ' ~ t l u a t 4 n t l ~ 7  u~wu?nniKv~duuun~r~"rnu$ 
," Y wm6~ lsia~~u1;.n~wn~5fi~1u~a~~fitlu~~ 4 ttuu ~ R J U  

4 n i s i ~ s w ~ o ~ ~ ~ 3 i w u u u n  r ~fi~o~nni~~u~dilnmni~d~~~:cii~n~:u~un~~ 

in<a;~ni onm&~nwo t i - t ~ 1 m i w 1 0 ~  (remve watching) R U O J Q R V ~ ~ Y D J L V I  Q E ~ U M I  

d d n?iunlnasi? s ~ u t  a4 n i o l h n ~ ~ l u ~ ~ i ~ ~ ~ u ~ ~ i q u ~  OJITI~ (personal meaning) o m i s o m  

Gmm~l ieu  ~ 5 i i e i ; a r d t ~ ~ h ~ n ~ i u ~  u s e a u o ~ ~ n $ ~ n o = & ~ n 3 ~ ~ ~ ~ ' 7 1 a ~ f  a&u&ern71 

?mnrm?un uecd  DR dmiud~nxtu A a ~ d ~ a  b + i l l r -  (why) @%titlweGa~nirn~rii.eu 

I u u i y u ~ a , m ~ ~ a ~  I~uI+~ar~unls&dw'uIwtlaf~ R ~ U  L ~ B  R ~ T U ? ~  UUBLRIIUARL~U 
wEI J F ~ ~ L E I ~ \ u ~ ? ~ % Q M E $  

n~%~?auno~~ i~ i i .uuuu~  2 I ~ R P ~ ~ ~ ~ U ~ ~ ~ ? T ~ ~ B ~ ~ U U B F I  (CO-pt) u ~ ~ d - t u  
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dsrtrunrrr@mu ~ i l n u r i l n ~ ~  Go *$q- (ii truo~~n$~u~r~~nn:H*d~fl~~u&16q~53r 

n ~ ~ u r ~ u a I t l ~ ~ u m i u n ~ ~ ~ u ~ ~ ~ ~ " ~ ~  ~ ~ a ~ ~ n ' ~ ? 7 i l : f i ~ ~ ~ ~ 3 m ~ ~ n 7 m 0 7 t l  w~n13iitlu? U 

i~iisuuuud 4 Uf dss~snCinrnirnlnnu~"uw'ua'1~~~1~13tl~~rn~wiJ u ~ r r i l a ~ n q s f i s ~ i  
a r  u d  d ~ l ~ j i i j ~ ~ j a  ~ ~ R ~ I U ~ ~ : R D ~ O I U ~ O T ~ J L J L A T ~ : I ~ ' ~ ~ ~ U ~  ~ ~ : ~ n w ~ ~ ~ n n ~ ~ i S ~ ~ I u u ~ ~ u n  

E 
nu~ad66uw'~~~~n'ucro~un~~&~u~ ao~~uro3uae$u b~lull~nmhoQlauu9:3~1-a7~ 
$ l J . a ' n ~ ~ ~ f J ~ b ~ s l 7 ~  

ir$<?j? ~ ~ ~ U U U U U ~  1 ~ ~ d l : ~ ~ n ~ ~ n j f t ~ ~ ~ ~ d m u ~ ~ u ~ ~ n ' I u n ~ o f i u u ~  $;l?iuu 
d Y ~rwd 2 o:?u$~d~iluu~urnuln~~3tln~~~ 33 LGU i~uwuuud 3 ?u$h ~rnmaiio 

Y dc. 

n3:m ~fiiuuullC( 4 93?!t)u$m 0~l~?7~~u$~~1~a~~tl4n11'113~d4:dl3'~ ~j$u~unl l  
~~"slmduurnsrruu ~ m i i ~ b l t n s s u n 6  $ % J  4 uuu ~dnlt?'$fiuu~fiwm~liuu$~ 

~ri i i f iou6~ 
..c L: n ~ r ~ n 8 a f i x ~  o ~ ~ ~ o n s n ~ ~ u i l o ~ ~ " ~  ttn:au7nnuri~n~~fiouf ~"Su6uil7ndmi 

' ' V h  h ~ b '  oufi~d7rnuR 6'' d~kht l119~E1  ~ ~ J ~ ~ R ~ ~ ~ : ~ G u z M ~ ~ J ~ ~ I " J u u ~ ' u H ~ F ~ I ~  a l l  
A diiruaa~wu~a~ I n a ~ m s ~ ~ ~ ~ u ~ ~ n ~ s u ~ " o ~ ~ ~ u ~ ~ ~ u  w u ~ ~ ~ ~ ' i t l u % ~ u a n ~ ~ n ~ ~ i " 3 ~ 1 u f  

o dma ~ ~ n ~ a l  ub!fitluo ti74fifl77~79 u ~ d q d u ~ u r n ~ ~ t l u n ~ 5 ~ o u ~ ~ ~ ~ n ' ~ u ' n f i ~ u  
Y P  UJd ~ ~ ~ u a ~ u i a a u ~ ~ ~ 6 1 u ~ n ~ ~  . u u o u o u u ~ n m n o ~ : ~ 8 u m ~ 6 ~ ~ n ~ 1 ~ 6  ~rpu,uoi~u~-uun 

L: 
nl%(suwn. Moms and Mc Cam) i ? u ~ ~ ~ n ~ r r i i ~ u ~ u n i ~ ~ ~ u ~ n ~ t ~ u ' t l u u ~ a u  

n n i % 7 n u ' l ~ u ~ ~ ~ i J - ~  4 MAT In A d h n  : Sample Lesson . Plan For Use With The 4 

Mat System, 1990 

m%m k n s w n l s  iiru~mw?"g~nf M % L ? H U ~ ~  MAT 

igCnmi.nioui 4 MAT &J$ulwol%?rnau t ~ u i r ' ~ ~ n w r u '  unum.r~n$sd~~ 
d A u s ~ R a n n u r n ~ ~ ? s u ~  wuna a ~ ? ~ n a a g n  dd son181 H L ~ U ~ J R ~ T U ~  ua:ifiuirdnsru?u - W G  n ~ s j k l  y arupJu 4 li?u la o l ~ u i ~ :  hu~%unuf i~n~3un7 '58 trun73~~~  4 tinvw& 

ri?& 1 U 3 m ~ n ~ ~ a u n ~ ~ m " L ~ ~ ~ ~ i ~ ~ ~ d ~ ~ i l  J ~ U  (integrating experience 

with the SEW l ~ i ~ n ~ u d d u d ~ n ~ u ~ ~ f i ~ n ~ ~  iia bbrllb (why) 
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ri3ud 2 Ao R i l ~ n m u f i q ~ ~ u  o an (concept formulation) d i n i ~ d d ~ d i n ~ u ~ i i  

iiurnsudx(xhud Ao & * u e I ~  (what) 
a h  

huC/ 3 Be d g u n u ~ n i u u ~ ~ ~ n ~ n ~ w ~ ~ w 7 ~ ~ 1  (practice and personalization) 

c i~n~udi i lu i~n lu  J ~ ~ ~ ~ ) ~ T s u I I ~ : : ~ ~ ~ u ~  W D  kI1/l~hdl^ (how d- it work ?) 
d bun 4 i i a  f l ~ w ~ n ~ ~ n ~ ~ d a : ~ n d n ' ~ d r , m n ~ r d ~  OWU (integrating application 

and experience) d i n i u i ~ i l u r i ~ n ~ u i 7 f i ~ n 3 4 ~ 1 1 ~ : ~ ~ ~ w d  ;a -ri19* ( i  

dsrmn9mdmas 

nnuAmnuuocr 

niw 3 ig<nsnlsisowi4 MAT 
" J" 

i l l 3  : RflA%ll ?L~'~~JW"?UR:\WLT~E 9 ~ h  (2543, ~ $ 3  14) 

1 ~ 0 ~ 1 ~ 7 1 ~ ~ ~ f l 7 1  CR~~~~ELIM~I'ITROU Ld D F I ~ U A U D ~ ~ ~ ~ ~ S H U  ~ J & ~ $ ~ L I u R Z % ~  

213-1 U ~ L B U M K  i ~ ~ M ' n ~ n ~ ~ ~ ~ u f i ~ n ~ ~ u ¶ a ~ ~ t i o t l ~ l ~ l n b ~ u  8 ~uw0u d~wn7tl 

IGmu~so~sl i ianssuldati~~~ ~ ~ n ~ a l u u e r l n ~  tju n a u r r u o ~ n ~ + u  uniw ynku 
u d -  ua4if i  DU B ~ ~ ~ n l n u r n ~ ~ i s o u u ~ n i i ~ ~ u a r i i ~ w n  m~n?rrd.r:n ou 4 uae~da~c lmIu  

t A n~~~w5nuutruQw~iln'1~un~~fiuui usi~zuuaau.3tijA'n~01=:~du~ dwnhq 7 wanxnams 
V 

~7~14' ~ - n ~ w d . r r n e u i  4 
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n21wisnu u an 

mw 5 ~ U W ~ U  8 & & ~ ~ t < ~ % " s f n ~ ~ o ~ f  4 MAT 
Y b" P U  i u l :  R n m u  u q n i  ua:Iwmr tuku (2543, nlil i 6)  
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Y 

airmo~n~sCtaii~ns.ru ~ ~ T L " ~ ~ ~ u ~ ~ ~ ~ c u R ~ u ~ " ~ ~ ~ s ~ ~ T ~ ~ u w ~  4 MAT 

U O ~ R  U R : L L U ~ ~ ~ $ %  (Morris, 8 Mc Carthy. 1990 pp. 4-23) ~ & m i l Z d u u ~ r n ~ m  

f i p n ~ s n n ~ r i s u u n ~ s ~ v u w 7 ~ 7 ' 3 C n ~  4 MAT iYun~s<aulnu oa4nG7 t lua=4ntl3~~ rim 
* " 3  

RUTR 8 h RJW 

L$EI-J~~ 1 n~sysnr.ln~.rdscaun~~d~a~~w~oa 
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m w  6 $uuun~siso$liuu 4 MAT l i u 3 i  1 
d 
P1U7 : UO% LLR:UURR?%, (1990, H G ~  510) 
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nlw 8 ?duuun~sljsu$wu 4 MAT L ~ L I ? ~  3 

dm : uairr uaruunnliir, i 990. nrii 16-18 มห
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ud 
damu~adustyau 

t J u r a  
2) i ionq+u~if~= th1n-nd5z~nm"L4 n~rfitluni~~~uluuuu~sZ~~~~tlu 
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c A z A 
n sun* I 4- awn 1 

D uuu6 4 uuun I irnnmO 

unmn unmn 

v 

s A a 4 
awn s awn 4 

2 &it 

niw I o u a ~ ~ ~ u ~ n u n ~ s n a u ~ ~ u 3 ' ~ < ~ ~  4 MAT ua:mniinn-irKwui~uo ~ 4 n . a ' ~ ~  - u2-1 

dm : ~ o i ~  L L R ~ L U ~ W T ~ ~ ,  1990, ~ $ 7  ZOO 
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4 MAT 

~ ~ ¶ J ~ ~ ? t ~ ~ ~ n ~ L t ~  
~ n ~ l n ~ o ~ ~ f i i r o u t d a ~ ~ d ~ : 1 ~ n 7 3 d 1 " 3 ~ ~ ~ ~ 7 ~ ? ' ~ ~ f l ~ n l 3 1 ~ ~ ~ ~  4 MAT Iu 

Ad t 2 3 uar4 ~ ~ ~ u ~ i l u ~ ~ ~ i u n ~ ~ u ~ ~ s r m n i ~ d o ~ n ~ , ~  oinBa i m ~ s m r n n i s n f d ~ ~  7 
t A c  e d C d "  n ~ n u l u ~ d r n ~ u u a c w ~ u ~ ~ ~ u  h s i l i n n ~ s r i ~ ~ n n u e r l w i w ' ~ a ~  luuun 5-8 ~ilu~unun dou 

hi~~~an. r : f i i  ¶I ~ ~ d o d f i ~ % h  LIRWLJJ L ~ D ~ ~ U ~ T : R U ~ ~ ~ ~ W S U ~ ~ ~ ~ T ~ ~ " ~ ~ ~ U ~ ~ L ~ O U ~ O ~  

d ~ : n u n i s n i ~ i i u u ~ r d ~ : ~ ~ n i ~ m " L ~ a i  ~ i n n ~ w i B n  n ~ s r i J ~ n n  ~ ~ G y r i ~ Q n u a r n i ~  
* -  c; 

nauHuaJ ~ ~ o r n r l l g u w ~ w  o i ~ ~ d W ' w 1 ~ ~ ~ 1 a ~ u ~ ~ ~ A u  ~ i i ~ n m u A ~ ~ ? u e o ~  ua: 

d~runn~fn~~u$G~Rnd~=:~onU" 
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nm~ilu1on66huw o ~ ~ u l e  h n ~ u ~ ~ n ~ ~ a d s ~ n n ~ s ' L ~ ~ i l u ~ ~ ~ ~ ' ~ ~ ~ u ~ ~ ~ u ' f i t l u ~ ~ i ) ~ ~  v 

Inijari~IrjIi ~ ~ ~ n l 3 d n 6 ~ M ~ ~ " ? 5 f i ~ 1 7 ~ ~ l f i ~ l 7 ~ 3 8 ~ 4 l ~ C ( ~ : 1 ~ w ' i r ~ ~ 1 d r ~ 7 1 f i ~  tl 

n ~ ~ f i ~ u 6 ~ ; , , u ~ ~ ~ ~ i ~ ~ ' ~ " ~ ~ ~ ~ ~ ~ u u 1 1 i g n . n ' ~ i j ~ i ~ n u ' 0 ~  v A ~ O ~ P ~ ~ P ~ ~ N ~ I ~ ~ ~ ~ ~ U U U ~ ~ ~  
u ' u ~ ~ w ~ ~ n l u $ ~ d f l ~ ~ n ~ h ~  I R ~ ~ J ~ ' ~ J ~ ~ M J R ~ ~ L ~ ~ ~ J I ~ ~ ' ~ ~ ~ U U L ~ ~ + I ~ ~ U L ~ ~ O ] I U ~ ~ ~  

5.5 n~.rG~ilnmugdi 
1) " ~ ~ u H u I u u o J " ~ ~ ~ R ? ~ u $ ~ ~ %  L~U$U~I IJK~LBVIM'KU~~"U~~ 'U  

d A d  Ion 6 9 % ~ ~  ii a~-~lflalu%~ds:+~?'u u~:ldu?sl a m  ~n U~+EI J 

2 )  Fwm-3~ ~ i /  o-~6un~rd~~~~u$Ln5  n ~ s ~ ~ A s n r r u I n o l 5 n ~ t u ~ u n ~ ~  

~ ~ G ~ ~ ~ ~ ~ u T ~ ~ ~ I T ' Z ~ ' R ~ C ) ~ I R C I ~ " L U S ' ~ R ~ ~ = : ~ ~ ~ ' U  ~ ~ o l ~ ~ n ~ o u i ~ ~ o n d i l ~ ~ 7 ~ u " n  
4 d d  l drmil~~iIu!?nlhri l iu &a:d? ul~~nistlu~iu~mii~~~:i~~~mn~w~w ORBFIHWW~ 

5.6 n-nds=rGwwa 

1) R ~ I U M U ~ ~ I U B J ~ S ~ ~ ~ ~ ~ U W R  ~ 0 ~ h d f l ~ l ] ~ t l ~ ~ ~ l n l 3 L " 4 ~ 1 ~ f ~ i ] ~  

~ n f i t l u i ~ c i l u ~ i u ? ~ t l s = ~ ~ n * ~ " s ~ ~ i  ~ ~ w ? u ~ ? ~ ~ ~ ~ u G u u L ~ ~ M ~ ~ D I I I  fili d l  w 5 6a J 
I T ~ M ~ O U L ~ U  
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w~tiu~n&l~nisfiou (learning achievement) ~ i l u m ~ ~ n n ? w ~ a ~ n ~ a d u  

niuril~ 7 drin~~uwlsiiu~in~~:mni~su'~~n~~~~~~~a:n~ 8oum nna Cnm.rdnwilm?M' 
nmu~uiuue~ H R G U ~ ~ & ~ J ~ ~ ~ ~ ~ H U I < A ' J ~ D I ~ ~  

~ W R ~ A  niwlPa  (2523, nril 137) n d i - r h  w~riu~n'ni~n~rdou wuiufia 
vP; CI Cr ~ n r ~ n n u r u r u s r d s e a ~ ~ ~ ~ n r " n ~ ~ 1 S t l ~ ~ n ~ n n ~ u ~ ~ n n ~ ~ i 3 ~ ~ 1 1 ~ u ~ ' r n a  w $4 tilunls 

n.r?uauun?7umu7sn~"ran37u~~nf~a (level of accomplishment) 1 O J ~ M W ~  L%U! 
MRY?LV~IIT ~ H T ~ U K I U ~ ~ T ~ ~ R ~ R  

ai.runi rwa14u (2527, M I I ~  46) nEimITi9 ~ ~ ~ ~ u ~ l n i ; n i ~ r n ~ i i ~ ) u ' r ? u ~ u d  J 
d a  2 ~ n n  rn~uu~~nnm~'Toun7~1au nis3ndu~?adr:rnn~3nIi7~ 7 Adl.r~doudlj~u u3r 

* 
i.s~nnbu& ~ ~ d s = n a u ~ i o n ~ i u m u i ~ n n ~ ~ ~ ~ l a ~  nmuFn Fiiiiuu q?unssuilr 7 

wwinu' niinG (2529. nril29) I ~ ~ ~ ~ ~ ~ U M U I ~ ~ ~ J H R ~ ~ " U ~ ~ & ~ J ~ ~ ~ E L I M  
liil w~$u~n<n~~n-n~?ow ~ u x ~ i i ~  ?N&YNL s ~ u ~ ~ J R ~ ~ u ~ ~ ~ I u R I o ~ ~ ~ ~ ~ J ~ ~ ~ A ~ u  
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(cognitive domain) ~un71fi~lvmficlcl7~m~ iild & I l J ~ ' l  ?I&&& (Jam W. Wilson) I< 
d~uunwq~nssud~~lls:~~6~~u~~fiYq7 ~ U ~ ~ S ~ ~ B U ~ ~ ~ R R I A R ~  B B ~ L ~ U  4 5 t h  AD 

7 . n a ~ u ~ n ~ ~ n ~ ~ ~ ~ o ~ f i u n ~ 1 ~ ~ 6 ~ u ~ w  (computation) nu~uB.snmunui.rnlu 
"a 1' d d  

n~rsr"Rnl~n~~~naouuluh nm^?~nnrGwqGn+rui 3 cilu njd 
1 . 1  n n u ~ ~ n o i ~ ~ ~ u ~ < u u ' o ~ f i ~ a ' s ~  
1.2 n ~ ~ u ~ ~ ~ i u h ~ ~ o ? f i u ~ w n " u ~ : i i ~ ~ ~ u  

1.3 nnu~nnud~~i;~l3nl~n73~%n~:u1un73~~~7~31u 

2. ~~?IULUY?IO (comprehensive) ~ i j ~ n 3 7 r ~ r n ~ ? 3 o ~ ~ n 7 3 ~ ~ d ~ n 3 7  ~ J H  ~ 1 7 ~  6 ~ 7 1 ~  

uaeuown-nu luilan~tnri V I ~ s ~ ~ n ~ i u s " n I ~ ~ u u s ' u ~ u ~ * ~  I d ~ ~ w i r 6 ~ u I a n ~ ~ q ~ i n i  J 
w w 

n f i m m ~ ~ i  nlsll~n~wqAn~su i 6 utu w o 
2.1 r n ~ ~ u i ~ t ~ t ~ ~ a < u m n ~ ~ ~ ~ ~ ~ ~ a ~  
2.2 ~ ~ I ~ L G T ~ ~ L ; D ? C U I ~ ~ R " ~ ~ ~ T  no uammr~d ~ J Q J  

2.3 R ~ ~ ~ L ~ I ~ ~ ~ U ~ ~ U I ~ ~ S A F I J ~ ~ J W ~ ~ ~ R ~ R ~ ~  
2.4 R ? ~ U R I U ~ ~ ~ ~ U ~ ~ ~ U ~ R J E ~ ~ W ~ ~ : ~ ~ U V D J ~ P ~ ~ ~ ~ H ~ ~ ) I ~ ~ ~ U U L I M ~ ~ ~ ~  

?qduuun& 
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3. n i -n i ihk f  (application) i i l ~ n ~ ~ ~ r n n ~ ~ n ~ u n ~ ~ . r i ~ n ~ ~ u f  np ~ i i n n l s  
$ ~ L ~ I P P T J  q~13 nqlt~dfiuum ~ $ 3  i?d U ~ ' ~ J Y I ~ \ I I  JAL~~R~UL?IUH R ~ L ~ Q  n'n%~lqinmal 

f i4  

3.1 n ~ ~ u m u ~ ~ n 1 u n ~ ~ u ~ i l ~ w i c t ~ f i ~ 4 ~ 1 u ~ ' i ~ 1 1 ~ : : ~ ~ ~ ~  
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d 
uuunmrrauu'or%uu (paper and pencil test) 0 ~ u i ~ o o n r i l u  2 T i k !  ;El 

1.1 uuunnnau ~ C E J  ( s u b m e  w essay test) ~iruuuunnaoudrii~un 

Fi?o7u~?'~oilqn~ln' ~hl$(aourQu JA~LHRJ~* A ~ U R R  L D R ~ ~  ~ G ~ ~ - I J L G U ~  
a: 

1.2 uuun~~auuuudsHutr YPfa UUU~HYWOUHUC] (objective test or short 
8 

answer) t i l u u u u n ~ u o ~ d r i ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ ) ~ ~ ~ ~ ~  n i a ~ ~ ~ w a ~ ~ n i " R n u u u i i n ' ~ 1  

~iuun~~ouGui ua:uuun~aouuuu~'ronnau 
2. LLUUIIRRElUU1R1~1U M U ~ ~ ~ ~ J U U U ~ R R O U ~ ~ J ? ' R W R ~ U ~ ~ & D ~  ~ G L I U & ~  '7 Id 

~ J A ~ ~ J L ~ ~ ~ + ~ I T ~ ~ I ~ L ~ R : ~ ~ ~ ~ ' F I  I I ~ D O I ~ ~ ~ ~ R O U ~ T I ~ U  uriti~unisfinlti<umT~ 
t 

w?run7wHmunsJ lun~rnhi?oml~~wo~~~. i iu l iJ~n~w*dsn~ ( norm) ua~uuunclnou 
u m u n n l % ~ i l u ~ ~ n u ~ n z p ~ o ~  L G ~ U U Q L ~ ~ ~ ~ ~ L ~ U ~ I ~ D ~ ~ ~ ~ I ~ ~ ~ U ~ ~ ~ H O U I M ~ O J Z  7 R 

o e ~ ~ ~ ~ o k - i i n a i u u l i J o n ~ ~ u ~ ~ a ~ ~ n ~ ~ ~ ~ 3 ' ~ 1 ~ ~ ~ w ~ t n ~ u u d ~ ~ n ~ n ~ ~ w '  oel$ln?dn'n! 
iii& ~ s r i u ~ n f ~ e t l i w i n i ~ r  lu~GnudarnuR1R' a ' a a a u u ~ ~ ~ j ~ u u n n o l n o r i i  
?runlwuor u u u n ~ ~ o u g ~ ~ R ' ~ o ' ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~ 6 ~ ~ 7 ~ 4 ~ ~ ~ ~ d ~ 1 ~ u n a  ?ID liii 
'I.r.sr"suu2w M ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ B ~ O J ~ I ~ C U ~ ~ ~ A ~ U ~ ~ U U ' U L I L ~ ~ ~ ~ ~ ' W  LLuunmmau 

d .a npL 

u ~ n ~ _ s l u ~ : u ~ u a d 1 k ~ ~ n 7 ~ ~ 0 ~ ~ 0 n ~ ~ 3 ~ n 7 ~ ~ ~ u i 7 ~ ~ ~ t i l a ' I f  U R : ~ ~ % J W T ~ U ~ U & U  

n751bd U U U ~  Ll 
t 
n ~ u u u n ~ u a u d n ~ ~ ~ ~ ~ ~ u u ~ : n ~ n a 1 1 1 ~ 1 ~ f ~ ~ u  ~ r i % n 7 1 ~ w n 7 ~ n i ~ ~ $ i ) c i i n i u  

d -  a ~niownir ~a~: :~ i lud~niun7n LUJHILLR:~ W ~ S T U ~ I G H B U C ~ L ~ L I U I I I U ~ =  P ~ n i u  
wqln1ru6l31'~ or~ i lutr~~nmudmu~~n~~si io~u3'~ '16  riniitlul%mwn h d l $ i ~ - ~ n ~ ~ a  
ni~d3tpuua~Gnin wn kuau  v (s~oom) uacnnc I n i i i s w s ~ u ~ ~ u l i l u ~ u " ~ i ? a  Taxonomy 

of Educational O b j e d i i  R f d l ~ i l n l ~ ~ ~  W A R ~ U R O ~ ~ ~ ~ ~ ~ ~ ~ ? ' C I H ~ ~ R ~ J U ~ J ~  
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1. ~ n & u n ? ~ d  - nmu41 (knowledge) M U ~ L I G J R ~ ~ U  RIUISI~IIDJRU D d d 
L~IIR:AUL$ o r n l d m  7 v~so~semnqsni$J113jdwuI~~u~u~ U B : K I U W ~ I ~ ~ ~ L % I J ~  

E 
4-15 7 uwnonmlR' 

Y V  

2. ? w R ~ u R ~ ~ u L ~ ~ ?  (armprehension ) ~ l l l l l i i d  ~ 7 l u ~ l u l X I ~ ~ T l l l ~ l f l  a l  u~;! 

~ ~ i u i ~ l l ~ K a ~ l l l a ~ d 5 " ~ d ~ ~  ~Aoln'niumoiuIon71r~ ~ioif i~sou~Ciou r iwdodsdsm 
' A d "  

~ 3 1 ~ 6 ~  $ B L C I ~ ~ ? P T P ~ W  7 Z 4 h - l  R U ~ ~ ~ I O % U I L I U B ~ L ~ ~ ~ ~ ' U L ~  L I U ~ ~ ~ U R ~ H W ~ ~ ~ € I B ~ I W  

R ~ ~ ~ ~ ~ J ~ ~ W ~ ~ U ~ J ~ ~ U ~ ~ " U ~ " Y Y D J I ~ I I ~ ~  y f i n ~ d d n m ~ ~ ~ l o l ~ d ~ ~ ~  ~:mulsnude 
r d  t 

fl318.J 6 ~ 3 7 ~ ~ 5 0 ~ ~ 1 7 ~ 1 ~ 3 1 ~  L ~ u ~ ~ ~ J R ~ u u ~ G  

3. ?nkwnlstiqlfla' (application ) M U I U ~ J  n ~ ~ ~ m ~ i r n ~ u n ~ ~ ~ i ~ ~ i u f n ~ ~ u  

L%I~~~UL%I J ~ ? \ w  7 ' I I ~ ~ ? ~ R ~ ~ U ~ ~ ~ J ' L U ~ ? ~ ~ I I T = < ~ ? ' U  M< B I U B I I ~ U " I T & ~ ~ ~  a'1 u n ~ d  

6u ~ ~ n u n i 7 ~ n ~ ~ u d ~ n ~ ~ i i ~ u o ~ u " u 1 4  d a m u i s o ~ ~ k u o ~ u ~ u n u ~ ~ d t l i ~ ~ ~ ~ f ~ ~ d  

4. TwRiun~si~nnr6  (analysis ) w ~ l u i i  J ~ ~ I U L ~ ~ U U L ~ ~ ~ ~ S N ~ ? ~ ~ U R : L ~ L I R Y  OJ 
e R J ~ W  M ~ E I  ~ ~ J I I ~ ( ~ I J  q ~ ~ i ~ u [ i ? ~ ~ ~ ~ ~ ~ d ~  $uhjlW1A<uKu$~uxI7n#y bar 

$uri=u~nddua jl=uniil~'u M ~ O ~ ~ J ~ U I G L W ~ ~ I ~ M A ' ~ ~ ~ T I W  { n ~ x m ~ n m j  ~ n r n : ~ ~  
W u n ~ s l a ? o ~ r r u ~ ~ n r ~ d u l w i n ~ a ~ G u ~ a ~  

A 
5. ~ W ~ ~ U R ~ T E J L R M ~ ~  ( synthesis ) wuio6~ ~?7umu7sn lun~r~au  w mu~.ra J 

s m n i o d a d ~ ~  7 2 a ~ n < d d L h ~ i s i k  ~ & o a % ~ d u d o ~ m ? h j  ~~BdJlarid 
~~11~n' ldo?nik~ 

6. ~m&~n7~dl:liiufi7 (evaluation ) HUI U! J ni~?iio&l & k t  ~'.o6isln7 
P;a~.rm nmufim ~ ~ ? n l s n i d m  7 Irrn,snj~ilu?o\riiii ;-la? LHU~ERU-I i  L W U ~ L R U  

a ~il~~vla'nln~lbw' 
t 2 -" @l&l lunmibn3~u ~ ~ ~ u ~ ~ i l o n l b ~ u u n ~ ~ o u ~ ~ u ~ ~ " ~ ~ ~ n & ~ ~ n ~ ~ l " r ~ ~ u  

~~uud~Cu ~5~uuul$mnui&~ ii 6 nouRe noud 1 inn-nupmui~ noud 2 imn?w 

ru'7la aoui 3 ?Ystrnsi~ldla' q ~ ~ i  4 %n-~~%nr?rln' n o d  5 % n 1 3 ~ ~ ~ ~ 1 m : ~  iiarmau 

4 6 T ~ f l 7 9 d f ~ ~ 7 t ~ F i l  
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L ~ I & R U  ~ J J U O I  ~ 5 a n m ~ R n  (ideas) ~ i ~ h n 6 ~ 7 9 o r ~ i l u ~ 3 n ~ " T o a ~  C q n n ~ i j ~ ~ ~ )  
d z * d  

~ G I U ~ ~ J ~ ~ ~ ~ ~ ~ J I R ~ ~ U ' ~ P ~ ~ ~ W ~ G ~ ~ ~ L I ~ P = : L C I ~ ~ ~  o ~ u ~ ~ w n i ~ u n ~ ~ a n ~ ~ ' t n ~ ~ u ~  

Inluauiin nriaodis, 1971. pp. 6-7) I~$in?lunul uun  lo WIi  rc~dlfh 

%Jul%I (Zirnbardo, 1977. pp. 19-20) n d l ? f i J ~ ? l ~ 1 1 ~ 1 ~ ~ 0 ~ ~ ~ 6 1 f l ~ ~ d ' I $ 1 ' i 7  
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(Wilson, 1971, pp. 635-6891 i i a  

5. ulunlwd~nu (sen - consept) ~ ~ u n ~ i u ~ m ~ ~ u ~ n ' u ~ n i y ~ ' u a ~ ~ u ~ a ~  

M k o i n d l 6 i ~ o ~ ~ ~ ~ u ~ ' 1 1 ~ ~ f i ~ m ~ w i  ~ilunmu$nu 7 d o i s l n 8 w ~ ~ ~ ~ h a  J R U L ~ ~  .- .I2 i ~ i i n ~ ~ u ~ n a a i n o : w ~ n ' u n ~ u n ~ ~ ~  ~ L ~ U ? $ D J ~ ~ ~ ~ ~ ~ A T R R $ D ~ L B U O  Tii l~Y?jnqiu~ 
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5. i~~jld~t~7ilrfl$~fi M ~ B I J ~ I G ~ R R R I & R R J L F ) E ~ ~ G ~ ~ ~ O ~ J M ~ ~ ~ ~ ' L I  d 
Quu1'11%e hn?lurqnnG (attitude statements) B J L ~ ~ u ~ J L ~ ~ ~ ~ J ~ ~ M ~ ~ I . ~ ' D % u ~ u G J ~ ~ ~ ~ ~  
q m r j , ~ w ~  aaidu t R a I ~ ~ n n ~ ~ a u m e ~ a o n u ~ ~ i l u r ~ ~ ~ c 1 ~ ~ u ~ n  9l (attitude mntituk 

d o  scale) r$u ~ 7 n  L I - I U ~ R ~  u"ou rfIuGu 

~ ~ j t l n ~ l u l m 5 7 ~ ~ i % ~ f l ~  (attitude scale) l(s:notl63rr$afl37~~~o+aiinl~~ h u f i l ~ U ' I {  
Y 

~ i l w ~ ~ l i 1 ~ ~ ~ n n ~ u n w ~ ~ 1 1 ~ ~ ~ ~ ~ " 4 0 ~ ~ 7 1 1 5 " m a a n u  Y & ~ U ~ ~ T ? R L ~ ~ ~ R Q Z ~ ~ U R ~ ~ ~ O ~  
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1. w n u $ n r i o 4 u ~ r n ~ l % ~ u n 7 ~ ~ 7 4 7 u  (eauraq and speed) t h y n n s l l l ~ ~  
s u  2 

wq ~ns . ru~ni in~udn3: f i~~~ i~n$ i~~ua:~ f i~~u1~ni% iisrC~~$~mru.nvon 1 

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เทพ

สต
รี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เทพ

สต
รี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เทพ

สต
รี



n n i n ~ ~ i u ~ d n l f i ~ u n s r u ~ u n ~ ~  (process) usn~n6aoin wafwg (product) i l l n d l w a ~  

uocifiiu i"rml.nlsr kiiuiu s ~ o ~ - i : i f i w s i ? t i ? ~ n ~ ~ i ~ m a ~ : ~ i ~ ~ ~ m m ~  iiu nlsowaau 
~ - ~ i ~ ~ n i s r i ~ f i o n 1 s u n 7 ~ f i u u  m ~ w u d e ~ n ~ o n ' u ~ ~ l i o u n " 3 a n ' ~ 1 ~ ~ f l ~ ~ i ~ t l 3 ~ ~ ~ n " ~ 1 ~ ~ r ~ u  
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m u  d d 
wwao an ~n a 4 a a  

I I 

o~nnwW n wua:Fiunii~w'iil"o i i~f ioaY'o~n'ums<nfi~n~~un7~1"30~~ win 

%j-~nsn?~fisui 4 MAT $wui&~udxrnw U R L J ~ U ? ~ " L I ~ ~ ~ ~ I : L ~ R  &k?i?~l?a~l?~ 
" J  

WJU 

a - ~ w ? ~ ~ ~ ~ w d s z m ~  

w"II"sunf ~dmi.r:~rii; (2542, H ~ T  86-87) ~ G ~ I ~ ~ T G ~ H ~ U R ~ U ~ ~ $ ~ ~ J ~ ~ S  
Y 

L~~~U?!%TR~~RH~LRR~RR;  U R ~ R ? ~ U R I U I ~ ~ ~ U ~ I S ~ Q ~ ~ ~ J ~ L H ~ H R  V O J < ~ ~ ~ L I U $ U ~ L I U ~ ~ M ~ ~  

d 2 ~ ~ ~ ~ ~ ~ J I I B U ~ R ~ ~ ~ ~ U ~ S ~ ~ ~ ~ U R I ~ ~ ~ Q F ~ ~ ~ ~ ~ I B R ~ ~ " U R ~ ~ H O M W ~ U ~ ~ ~  114 fiLtll~?l% - d 9  

T J A W ~ R  S ~ L ~ O U ~ U I W ~  O ~ G - ~ : L B J L W S ~  4 2 ~ 3 ~  2 niu ~ i o ~ ~ w n ~ u n n a n r  i niu u w  
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~ m r n ~ f i ~ u n l ~ ~ a u ? r n ~ ~ m ~ 7 ~ ~ 5 "  ( ~ ? U ~ W ~ ~ ~ ~ S T U ~ S ~ U U ~ U U ' U  4 MAT 1 $ ~ 6 2 f i h ~ ~ g ~  

~ ~ ~ u u i ? u i 3 : n u i n ~ ~ ~ #  6 nmi:~ud 1 gn7.ianw 2544 ua~Is\r~+rrumgn 

U M ~ ~ ~ ~ ~ ~ R " ~ ~ F I ~ M ~ ~ U ~ ~ ~ ' I ~ R I  113rm~Q~s 4 7 ~ 3 ~  t G ~ J G ~ I U  'iw 53 RU &sL~~%J!D~I% 

2. ?m?i~nm~n9 J ~ ~ U U ~ L L U U  4 MAT r ? n q ~ i d 3 : h ? n ~ w f ~ n i 9 ~ n ~ w "  80/80 l l a r i  
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~ ~ W u ~ : ~ n ~ ~ u h n ~ ~ & f i ~ n a 5 u n ~ ~ f i ~ 1 u n 7 ~ ~ a u  f a ~ n r i r ~ ~ ~ ~ n ~ n i u q n f i i l n ~ ~ u n ~ ~ r " T ~ ~ ~ ~  
*-A uuu 4 MAT o ~ ? J ~ ~ ~ I I % I ~ ~ ~ J R ~ w ~ ~ : < u  -001 ~~~n?l~?~nnj?~I~nl~l"rtlu^3'117 

F ~ & ~ ~ ~ ~ R ~ ~ ~ J U ~ ~ ~ U U M ~ ~ ~ ~ T ~ ~ ~ ~ ~ ~ ~ U ~ U B ~ R U ~ I U ~ U ~ ~ ' ~ ~ F I ~ ~ P ~ ~ S S J ~ I ~ ~ U U ~ ~ T I I ~ U  
PL aapt 

? a l n r ~ ~ ~ l n w $ k o a n f i ~ n ~ f u n i f  fiuur'uuu 4 MAT a ~ ~ d n d w c c ~  h$?ln7t~n~n4:6~ 

.DO t 

~ w n f i u  urrs%n: (2544, w f i ,  74) I f i n w u a v a ~ n ~ ~ I % u w ~ n ~ ~ ~ a ~ ~ ~ ~  
dd 4 

4 MAT n u n a c r ~ ~ ~ n & i t r n s ~ o u  n??u?uR~aau ua:~unn3dan izdou~u~u~~n1r  
Y z 

Eou k a ~ ~ ~ r a l n s ~ n ~ ~ u ~ : n 1 3 f i 7 ~ 7 ~ ~ f i u  rr~uaud~rnu8nlt l?l  5 wui? $ L % I u ~  

2 n ~ u n ~ s ~ u u l m u l ~ u ~ u n 1 ~ ~ 1 0 ~ u u u  4 MAT ~~rinisou~16~un~~~~uI~tlZ.a"uwun1~~0~ 

~ ~ u u u ~ n ~ ~ n ~ s ~ o u u o ~ n ~ u 5 ~ ~ n ~ 5  iirr&urln&;nlt n~~~stluumn~~~n'~i)ti~~~xiiju'~lh~~ 

vt i~a6C ua:li:nr"suu~In'5'un1~1auI~trln'uwun~r~ouuuu 4 MAT 6un+isaouI~oI.a' 

U U M ~ ~ S R D U R ~ U U U ~ ~ ~ J ~ I ~ H O U ' U  a d n ~ w ? % ~ n 7 1  f i ~ ~ ~ ~ ~ u f i ~ ~ o u u ~ : i a ~ ~ ~ ~ d ~ n ~ s f i ~ ~ u  
- - A  unnt41~n"rao t i ~ ~ 0 C u m 6 ~ n ~ ~ n n ~ n s r 6 ~  .oi 

d 

~q UIUIIIEL!OJ (2545. ~n6adil)~w~nlfl~1~~11~ni:n~~n~sfiuw tqmni wr 

n~~un~nulun~sl'Tou'irn~dm~~~m5 d n a n i z p  nlmm u o ~ ~ n i n n o u ~ ~ d s m n ~ n ~ i ? l ~  

4 d ~ ~ ~ n l s ~ ~ d ~ ~ ~ ~ ~ ~ ~ ~ n s f u n ~ ~ ~ o u f u u u  4 MAT W U < ~  W A E U ~ ~ $ ~ I J  nl3fi~u LA:: 

~own?tviaiainrirn~?~wi~ a~u'nr~suu~u1]~:n~1~nwi~~ 4 n&n~sn~~a~l5;nRun~'1un1'1 
* A d  6ou~uuu 4 MAT d o r n q m  niTnlr ~ ~ n i ~ r i o u n l m ~ e o ~  o ~ ~ I J ~ ~ G L I  h 6 y n 7 ~ ~ o ~ n  

T Z ~ U  .ooi uaru'n~suu&ds:nu~n'Ir)i'1$4 $ I E ~ ~ I T ~ T ~ U ~ R  u \ $ m  4 MAT 

&adni~?m nlmis 8n~ia~n~nuhni~f is$ 

o.rxrcu wa~us-n is  (2545, MGI, 60) I G n ~ 7 n l s ~ f i  o u t ~ u ~  uariuqnhwn~s 
I ? ~ ~ ~ ~ : n ~ ~ u R u l ~ I u n ~ ~ ~ ~ t l u ~ ' 1 1 7 ~ n t l ~ m ~ ~ m ~ ~ ~ ~ ' n f i t l ~ ~ ~ ~ ~  = : o u i n ~ i g i  3 i 1 ~ ~ m . r  มห
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LUO%R U U ( I C I I ~ ~  (Mc Carthy. Bernice, 1997, pp. 46-51) ~R%~M@%.JU 4 UUY 

i+nmisouum 4 MAT a ~ d n ~ ~ u i j ~ n w r r ~ i l ~ ~ ~ ~ ~ ~ ~ ' n r " ~ ~ ~ ~ m ~ ~ ~ ~ n ~ ~ I I n f l ~ $ ~ ' a ~ f i ~ u  

l u u w ~ ~ e a n i r ~ n f i u ~ ~ m u ~ ~ n w " w ~ ~ f i ~ i ~ ~ w ' ~ ~ ~ ~ n ' ~ ~ ~ ~ ~ ~ ~ o ~ n ~ ~ d n w ~  (~3iurnulsn 
$ 7 l & f i @ ~ a l ~  tl~ilu'Ldm~a~3a~5'843a1'11ii ~ i n ~ a ~ u % n ~ d 6 ; r ~ ~ ~ l r f i a u n ~ u u , ~ $ ~ w  

Y 

i m n ~ ~ 7 " l u d ~ ~ u ~ a a a u n ~ ~ ~ ~ u w ~ i n n u  bsn~a:1~uli~Cniinirtlu1iluIIs:~np1i~3 U 9 udo: 

d ? u w ~ n t a i l S t R ~ n a ? n m y  ua:hm,uwiauauylni waniriiswuiirinfiuui 
~ ~ i n z ~ u d u n n ~ f i ~ n ~ s ~ ~ 3 ~ f i r n r i  

~saiurtu uinriu (Jackson, 1999. unTiRd~) ~ ( ~ A ~ ~ ~ ~ u u R ~ ~ I J Y ~ J ~ ~ u u I I  

rnsenusm u n i ~ I ~ ~ ~ ~ u u u  4 MAT i u n m ~ a u n ? u u u u d I ~ ~  L^~HUR~HUR W U < ~  
P 

I ~ ~ ~ L I W ~ ~ F ~ U W ~ ~ L < ~ ~ U U U U  4 MAT ~ ~ ~ R R ~ ~ ~ ~ ~ Y % D ~ ~ ~ ~ R ~ ~ H ~ ~ u o ~ u ~ H u ~ ~ T J I " ~ L I ~  

~ ~ ~ H u R I ~ Y  

o l h  Uau a l a < ~ ~ d  (Morley, 2000, U M ~ H  da) IR?~WUBY D J ~ ~ ~ T R E I  wuuu 4 MAT 

~ ~ r i a w s ~ ~ n h i ~ n ~ ~ ~ ~ ~ w ~ a ~ u ' n r " ~ t l ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ n a u f i ~  wul? %~fiouddoui 
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nu ei d a7nnmGnw ~anmsuar~~u~oon~nrra$o~ Cun7rC~n7rl"s oun1.rrraum7~~g 
Gninsnlsb3oui 4 MAT u i t ~ ~ l r i l i i u i ~  ~ I S C F ~ ~ ~ O ~ S Z I J ~ ~ T ~ ~ L I U ~  7 TR a u m 7 u ?''n'~ n13 

G"stli 4 MAT i i l ~ f i ~ n + ~ u h ~ u n i ~ n l ~ m  n 1 ] 5 ~ ~ ~ a f l ~ ~ u u ~ n d 7 3 ~ = ~ i i ~ ~ ~ 1 f i  ~~tlKu;dtiuu 
n m ~ u d n  u ~ ~ i i o u ~ s i i ~ n u i n ~ u ~ ~ u ~ ~ ~ n u ' ~ ~ u d ~ ~ ~ ~ a i ~ r ( ~ ~ a  U msfiuuu~:diuni~uni~ 
isnuilu~uuuQu v - u o n ~ m ~ n m ~ i i ~ n ~ s u n ~ ~ l i ~ u n ~ ~ ~ ~ u w i u ~ ~ ~ ' n ~ n ~ ' i ~ ~ ~ ~ ~  4 

MAT L C U ~ U ~ ~ P ~ ~ U T ~ I ~ U ' R I U ~ F ~ ' ~ J  D J ~ ~ $ ~ ~ U R L G ~ W ? ~ O ~ ~  J H U ~ ~  L ~ o ~ I ; ~ R u o ~ ~ ~ ~ ~ E ~ ~ ~ ~ w ~ u  
I ~ ~ ~ ~ ~ R ~ R $ R S B I  ~ ~ ~ K R ~ A U ~ ~ ~ ~ ~ ~ ~ ~ I W ~ ~ H & I ~ U C ~ ~ U ~ ~ ~ I R ~ H S O ~ ~ ~ S ~ U ~ ~ U ~ ' U ~ ~ H ~ J B ~  

A u r d  t: c - Qn$luua:Bnu+n ~ W ~ ~ ~ ~ U U ~ ~ ' ~ ~ U ~ R " ~ U ~ I W V O S W U L O J ~ J ~  o m  
~ ~ n ~ r i ~ ~ u ~ r n ~ s r i l ~ d ~ ~ u n ~ ~ ~ r r w n ~ s n a u ~ u r r c i u d ~ c ~  & ~ ~ ~ I ? ~ - I ~ H R H Q R ~ ~ ' o J ~ ' u  

t -- ~usilwwariuqndrm~~n~a~3uu d a c d = o 1 n i i n i r o u i i ~ a ~ u ~ n & 7 a n 7 ~ ~ " 3 ~ ~ ~ ~ ~ ~  &uwy?w 
d o ~ & h ? i s n ~ r u n ~ ~ i s u u n i ~ f f  ~ u ~ ~ i u ? i ~ Q n ~ n i ~ I ' s ~ u i  D 4 MAT u~l+Iuni~&Rons~uni~ 

- a  t d -- d 
fiou~mnfiau7nni t%trnirnil ua~unauuaud~rnudn~73d 4 v ~ y ~ o o ~ m i ~ ~ t i l M  
~ ~ ~ ~ n & ~ r n ~ s ~ ~ a u i m c ~ c l i w ~ ~ t c ~ i ~ ~ ~ u  
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