
(scientific process) I u n l s ' R ~  im:n~nw u i  (scientific in quity) n 1 3 t t ? ? f i ~ ~ l h  u WIU 
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u ' o g a d ~ a i n ~ a w  ~ ~ a : l ~ s c < n i j w u ~ u d n ~ ~ ~ ) ~ o u ! ~  n ? ~ u ~ n u i ~ l n m i d l u ~ f i n u b ~ 3 1 ~ ~  
~ I I U L ~ ~ I ~ ~ ~ = G ~ I ~ I + ~ ~ ~ I U " I I U "  n i s g n n h ~ l  ~ a n n a u n l ~ w ' a u ~ i ~ ~ ~ 3 m ~ ' a 1 ~  oar 

niwu~mmsualWnri loau?a ~ ~ a : b ~ l u  oardh% $a ~ ? l u ~ w ~ ~ ? n u l n ~ n n i d ~ u ~ ~ u  
i ~ n ? l u ~ i u ~ ~ n ~ u n ~ s v J ' m U ~ ~ ~ 1 ~ ~ ~ f i ~ 1  muif ~ L L ~ J ~ ~ " Y M T U ~ ~ T : L ~ Q I L ~ ~ : ~ I L ~ U ~ " ~ ~ ~  
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k n u ~ i r i ~ n n u f  (knowledge based sodety) ? n ~ ~ ~ ~ ~ l l i J ~ ~ a ~ ~ 6 ? u n ~ ~ 6 ~ ~ l ~ p s " ~ n ~ 7 f l 7 ~ m ~  

A A 
(scientific literacy for all) ~ w o n s t i i n ? l u i  t t a r~ ih lo~ i  u , ~ i h ~ a n v  ~ J ~ T ~ % ~ ~ L L R ~ L ~ ~ I ~ U ~ ~ " O  

d u y w ~ ~ ~ ~ m s 6 Y " t b ~ ~ a r d i ~ ~ i u $ ~ m ' a  liirii 1 ~ ~ ~ i f l  a i - 7 4 ~ 3 3 6  P?N~TSU (nsu'ia7n73, 
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n1 . inou~au~~~n . rk i iu~u8nn i~  U U n~ijunu~n~ilu$.iln ri~unonn-rlu~n~iu?uwqAnsru 
มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



(national test-NT) J ~ & U ~ U C E U U ~ ~ W - I B $ !  3 DnmAnw 2550 41 ainni ldrrumwsnlr  
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i n  w Iun~ws~unisnou~n~airinisoun~u~sni~ncawuI~wiu~nrun'diirinciunrur 
t: a n s a u n l s n i s G n ~ i ~ u w  w;iu rim wm ndn:ouu~a$ uynialIifio 50% I o u i a d r ~ n v i i  

n:~~uw~af!o~~~n n ~ d n  3 n ~ s ~ l n n o  riJnulnu7 S n o ~ m ~ a i  nfinmnni ua:: 
L xa e n w 7 C ~ n q u  ~ J ~ ~ ~ ~ ~ ~ ~ R I R ~ ~ L L R ~ ~ I W ~ ~ J ~ ~ H ~ J I : U ' ~ ~ ~ ~ ~ : I ~ C ~ ~ L L ~ ~ L ~ ~ ~ L I ~ ~  u d n ~  

Y d  A'u Y 

2 7311 ~ ~ ~ R U ~ T ~ ~ L L U ~ ! ~ L G U ~ L ~ : ~ ~ : P I  uo t i n n r v ~ w u n n i ~ ~ n ~ i  U 1 ~ d i ? ~  2 3-6+1unma~ 
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d 
I Z L ~ ~ J U  Wanisfk  d~~~wu$nrn~nm$nlsw'mu?n15anw7 .i:u-n 9 l h r  yr<$m~~uii 

B d .  
n~.ri~u~ilu~~u?nq~siiiitwnis~u~nui\d ~ n l s ~ i i ~ r i J n u ~ l d ~ ~ i i i l y y l L r ~ c n l s f i o u ~  

(n.ru?n~nv, 2539, ~ $ 3  1-21 
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5) n s r u ~ u n i ~ f i u w n ~ s ~ s u ~ l a " L u n a i l ~ ~ ~ ~ ~ u ~ ~ ~ ~ i n ~ ~ ~ ~ w m ~ ~ ~ n " u n ~ w ~ n ~ - i n i ~ ~  

t931%6~3Ll~f i~tb PI Y @~:.a't) d>lXITiE, 2540, M G ~  14) 

~ ~ ~ n ~ ~ n ~ ~ ~ ~ n ~ r r ~ ~ u n ~ r ~ a u l u ~ n l ~ . m = : & n i i ~  u u - , n ~ ~ ~ ~ s $ o  nvTmn7a 

f i u  w n i ~ n a u n i o i " a ~ n ! l ~ 6  4 4  ~ i l u u i m n s ~ u n ~ ~ ~ s r u ~ n i ~ ~ ~ ~ n ~ m ~ ~ ~ a = : n ~ ~ e ~ ~ u n i ~ ~ ~ ~  

d r ~ ~ ~ n ? l ~ a ~ ~ ~ i r u a  ri i~uinluaa~ o115:in~un~nld !Ird o u ~ ~ n u a c 7 l a ~ n s ~ ~ a ~  

Z u r n s ~ n l s ~ n  ~ I ~ ~ ~ ~ $ u u I ~ ' M I ~ ~ T = : L ~ B I E ( ~ E ~ ~ I I Q U ~  1dad7:u~ ru 20 a u i  L L ~  i ~ j w  

~~~tvJ'~1uiu?'slnssu6~niji~ i i a  ~ i r l  uuni ria:: i l ~ a h e r l f n ~ u ~  rtnu~i47nu7iYa 
A d  d ~ u ~ s n I f i ~ 6  %ne7~.~lmoo9"b~mugi~ d ~ : ~ n ~ ~ n " o  R uau6 75~rnad4raM' L~~~X~WI~~N~WCR 
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Y Y d  MS?~ L ~ u ~ ~ ~ ~ ~ ~ ~ M ~ ~ ~ M ~ ~ ~ ~ ~ ~ s s ~ ~ ~ I ~ M A ~ ~ A R ~ ~  u I d 0 l ( i l ~ n ? l l l i 6 3 ~ l ~  L ~ W  

n i . r ~ o u n ~ u n n ? w ~ i ~ d ~ n i ~ ~ ~ r n i n ~ ~ ~ ~ ~ i ~ ~ ? % i  ~r"ln~ilinu~un~~~au~6nun~ws1~~ 
8 " "d d d 

( G u u n ~ n q n o u  (Wuwlui inar?dd 2542, MCI 3-51 nr6dsrno~dh6~uo~tsa~no:  
v i d r i t ~ n ~ 8 w ~ n a f l a u '  i iu n~sTnicin dnia:ns n l ~ d i ~ Q d i n  t t~ :d~n?nqddh6~  

~ L ~ ~ < u M ~ ~ ~ ~ o ~ M T ~ I ~ ~ I I U ~ I I  (Be[, & fifield, 1998, p. 4) 
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(Harkness, 1997, p.  16 ; Lipka. 1997, p. 12; Simons, 1997, p. 5; Mosegaard, 1990, 

PP. 1-21 
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c - - d  ns:u?uni3d~lun~sasu~~l i lu~~i i~ i lu  njuurp~ uo~aulodo-dnwn~s~d5uud au 
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o ~ n n i ~ i @  a dl347 tl (simple random sampling) 761 R R ~ ~ $ ~ J \ ' ? L I U  ~ ~ ( U W ~ R O J  1 

4ium 30 nu niun2uqu 1 $a9 h u m  30 mu n u  60 mu 
b 

2.1Zaw7 

1 ~ ~ ~ n n ~ i i ~ ~ ~ ~ r ~ ~ ~ n ~ m ~ n ~ u ~ ~ ~ : : n ~ ~ b ' r ~ ~ ~ n u i ~ ~ w r n  L ~ D J  u.rltlmln 

rslfJrJms:eiotl <ad 
c 

2.1 a ~ ~ i ~ r n a u u a z n 7 s u ~ ~ ~ ~ u n ~ ~ n 7 f l  
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Q o ~ u i h 6 ~ a w ~ ~  
d a d  

I S ~ ~ M L L ~ ! J ~ ~ ~ ~ J % H '  (storyline method) ( 1 ~ 1 L l n d ? l ~ l 3 ~ a m ~ ~ ~ p d n 7 4 ~ 0 ~  
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l ~ a i X ~ T ~ f i ? 7 ~ ~ 6 3 L J i ? ~ L a 4  L L ~ R : ~ ~ ~ I ~ ~ M % ~ A ~ I M ~ ~ ~ S ~ ~ ' O J O D J ~ ~ ~ I I B U ~ O ~ ~ U  R 8  
a CI a* B n C  t 

ain  nia-nr 2nmn ua:~u?nmniZn6y ~ ~ u u u m s u l u n i r ~ n A ~ n ~ ~ u n 1 ~ 5 ~ ~ ~  3 vunau - 3 
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nsouau~Wslua:nqw~ ~~u iu rMu^7%suu i1~ '~~4wo~!~G ImoJniiu3 Wnua~ 
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n!d L U R ~  (Steve Bell, 2000) i io~Ad~tnauda~dud {a  aln niarm 3omn aa: 
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