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i iu?u  79 nu n?dnou 4iu2u 443 nu s~uiiu?ui7~lu 522 nu ( i i ~ ~ n a i w ~ u n w u n  

nirffnaim:$3 n n  1,2550,~lj113-15) 
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2. n?uGxi t i~r  ij u ~ ~ ~ n ~ ~ ~ ~ e : F i 5 ~ ~ a u ~ ~ ~ u ~ ~ ~ ~ ~ ~ I u ~ n ~ ~ ~ n w ~ ~ a ~ ~ ~ ~ ~ ~  
c u Y A  n ~ s ~ n l u l u u w u ; ~ u n i u I ~ ~ ~ ~ m w ~ n n i ~ ~ n ~ i ~ ~ t u  nn  I lu9mrGnw12550 l i h i n  

n l ~ ? u  ih eriiss~nd1:~7ns &< 

2.1 nirlimunuu~nuu~n{un"?atii~ 1da~~ind-r:alns~ humd~~uuau 

(finite p o p u l a ~ a n ) @ ~ ~ ~ ~ . a ' f l n ~ d ~  W~U'UOJ L ) ~ u ~ I ~ ~ , ( Y ~ ~ ~ ~ ~ ) $ J ~ ~ I M u ~ Y u ~ R s T ?  SL~ IJ~RV 

2611udauiu 95 ./ .~ra:osul6~~nn~~unfi~w L ~ ~ O U  5 yo ,e = . 0 5 ) % n 6 u n i u d ~ ~ 4 ~ u m  

276 4lU 

2.2 73n11$~RI?adl~ ~ < U ( ~ I ~ ~ ~ U ~ I T L ~ U ~ " ~ O I ~ ~ J ~ ~ U ~ ~ T % ~ ~ S ~ U L L U U ~ I L I  
Y d  

(simple random s a m p l i n g ) ~ ~ ~ d d ~ m ~ d ~ n ~ u ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ w m w t a n n ~ ~ ~ n a ~ ~ ~ = : ~ " r  

~ v a  I n'Je$un'a~d 8 inna~fiun~utheti7r d~unounir$uniadw 646 

2.2.1 h1?e~iuBaI1~~suuu~m~in  mucay ~ 6 u ~ ~ u m ~ r n r i n w . 7 ~  
J A 

rnrdnlul255o I w g ~ k  hrinrnu~unwunni~dn131~~:~7 ~um I $sI%~unroukaril~ 
(sampling frame) 
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CQd I 

n i ~ u ~ ~ ~ r ~ n ~ u d n l n m ~ u ~ ~ ~ u I j , ~ ~ ~ ~ ~ t l ~ a ~ n ~ s ~ i l " ~  ?!~~a?ayu&adl~uuuji ~(sirnple 
X c i  

randam sarnpiiog)67 ~ ? [ I ~ I ~ & R R ~ ~ ~ > J L ? L I U ~ ~ U I @ I ~ I ~  ~ ~ ~ ~ ~ ~ 6 l ~ n i n ~ 1 u ~ ~ w w u n f l ~ ' i ~ n w 7  
" Y 

ax;? L"TL~~R 1 i$~iirn$?n~~ilu-rw 66 ~uua:n?faauS,uqu 21 0 mu s-~uGlin;  276 nu 
' X -- 

2.2.4 na ;un iar i l~ i IAwn~~u y ? o u r i ~ n u n u u ~ n u a ~ n ~ a t i ~ r I n u  
\~?%nls~uuuu~lu(simple random s a r n p l i n g ) ~ n o ~ ~ ~ n ~ 6 ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ( ~ a r n a n e )  

~ l n l u d i ~ n ? u u ' o ~ n " o i l " 3 ~ ~ 6 ~ - 1 n ' ~ 1 ~ w f i  a?; h ~ ~ n u ~  $~rnrlnal  i5:nun1t&ninlwil.siu 

113~.?l75aTl D U L I T U W ~ ~ ~ ~ T U ? M ~ S R ~ ~ ~ U ~ ~ H I  

aaud 2 LiIu~iuu~auoiu~i?o~iYu m ~ l % ~ n w r n i ~ u i a ~ r r n u u a ~ f u ~ ~ ~ ~  
2 A 

I~jfiawuuintWn r i ~ h h r i n ~ 7 u ~ ~ n w u ~ n 7 5 ~ n u 7 a 5 f q " T  LUR 1 ZU 5 RIM I t i l l ~ i n i l w t F i i ~  
~?lu?~nr?ua un(conceptual skill)finw:&uuy~rJ'(hurnan skill) <nnli:Rium7$nwIas: 

n75Hau(education and instruction skill)6nw=6tbbnn6n(technicai skill)lh~:61ltb 

a l ~ y y ( c o g n i t i v e  sMII) ~ ~ ~ W L ~ W L L I I U U ~ ~ ~ ~ ~ ~ ~ ~  ~JEUIIU~I  5 T& ~ j d  
(yQau ~ 3 ~ z a ~ n u t t a : y y i ~  Gnuf i ,  zs3s.nrii 24 

d 
i 7 ~ a a u  4.51-5.00 nuiu6i n i r l $ 6 n w : n l ~ u ? ~ ~ s ~ 1 ~ u ~ n ~ ~ a  

ii~aitr 3.51-4.50 ~ u i n ; ~  ~ ~ I . ~ " K ~ ~ J . ~ ~ I I U ~ P ~ I ' ~ S Y U U ~ ~  
+iirniu 2.51-3.50 nal~tli?~ ~ ~ T I ~ ~ T ~ W J . = ~ I ~ U ~ M I T J ~ U ~ ~ ~ ~ ~ ~ J  
ei7rdrr 1.51-2.50 MUI u i ? ~  n ~ 5 I . a " < n w = n 7 4 ~ 3 ~ ? ~ ~ 1 u ~ a  II 
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f 
n a ~ u  aa w f l  $a~-i:Mils%adiln7 un'u l t a o ~ ~ ( i n d e x  of item objective congruence:IOC) '6m o%< 

Fi7nrrr~urilu 3 3:Ku ? i a - i = I ~ j ~ a c j l ~ X a ~  o = I i ~ ~ d i l + ~ = ~ a m n g a ~  lmui in ' .aGn-ms~ 

n a m n ~ a ~ u a ~ u u u ~ u u o ~ u & a ~ ~ i ~ ~ ~ ~ ~ ~  .s bulli(uNas~u f i ~ f l ~ s m u i ~ $ , 2 5 3 7 . ~ h i 1 1 3 3 )  
A c a '  

2. l i ~ r ~ u u n a u t n u l n d i u l l ~ ~ ~ ~ ~ v ~ i ~ n ~ ~ ~ ~ l ~ ~ ~ q ~ ~ ~ a ~ ~ ~ ~ i ~ R j  L R U J ~ O  

n 7 q i ~ 6 $ f i n ~ ~ ~ d o 1 ~ ' ~ ~ ~ u c ~ t b % a u d a ~ d  

3. 6 ~ ~ ~ u u ~ o u n ~ u d r l ? u n l ~ ~ ~ ~ ~ ~ ~ d p ? m a a ~ 2 . a ' ~ t ~  OU~)~*U(U~U~.~TROI~~~WI 

~~arn~r iaow U U r i ~ ~ ~ ~ ~ ~ n n u r u n ~ u ~ n ~ ~ 4 n 1 3 1 ~ ~ : ~ 5 i ~ m  I d l r j l $n~u~~~ l i~ r+ ,u?u  30 

RU L L S = G T L L U U B S U ~ ~ U U ~ M ~ ~ I ~ ~ ~ U L ~ ~ G M  (reliability) ho$i~u=nbriqiiudlr^and i ~ o a d ~  

SIaJn3atblll~(Cronbach's alpha coe f f icen t ) (h~  K I O U Q ~ ~ L ~ : ~ ~ R ~ I & - I  ~ 1 0 ~ ~ ? , 2 5 3 8 , 1 9 ~ 7 2 0 0 -  

21 6) ~ i i 8 , ~  .7 $ U I L I L ~ J U L ~  T U S ; ~ ~ U ~ ~ ~ G I ~ I J Z ~ ~ $  
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Fiw? r u d ~ 6 ~ ~ n ~ i u n o n n ~ ~ ~ a ~ u " a i ~ n ~ ~ l n ' ~ ? ' m ~ d ' i : ~ ~ 6 ( 1 d e x  of Item Objective 

congruence: 10c) I n  ul$amr kt(? qsssu h ~ n ~ l i s ~ n $ , 2 5 3 7 , ~ ~ " 7 1 3 3 )  

IOG = 2 
n 

Y 
iGa ~ o c  unw ~ T ~ ~ I I U ~ ~ ~ ~ I ~ O J S : M ~ I J $ ~ ~ ~ ~ ~ % J T ~ " Y  L M ~ M ~  

t 
s,' irnu W ~ ~ ~ U ~ ~ ~ U ~ I I I ~ T T ~ U Z I ~ J L ~ $ ~ ~ J ~ ~ O ~ J ~ ~ C U  

%ILIR:: = - -I x 100 
n 

 do f rinu nmui; 

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



zn3 S.D. = 

d 
iue s.o. unu hu~do4uluulnr;iu 

.I' LLWM fl'31~g 

x L I ~ U  n:uuurzEiun~rll.i:~Gu 

{t-test) 

EJm5 t = 
X I -  X2 

(n, - 1)s: + (nz - 1)s: 
\j n, +n, - 2  
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x z  LLWU A ~ L L W U L P $ U ~ I O J ~ ~ U $ ~ ~ ~ I J ~  2 

S; unu n ~ ~ u r i l ~ s d s ~ t a u o ~ ~ ~ : ~ i u t b n i u ~ ~ a L j ~ ~ ~  I 
2 

.y2 ~inu n~iuudi-dr~uua~n:uu~n~a~~3a1j1~d 2 

"I LLWU uuimun~nfiu6adi~fi 1 

n2 ilnu u u 7 n u a o n ~ u n i s l i ~ r d  2 

8. afil~%nmnauu~uu~~~ulumri~nn-h~~u~idnls~un~c~ii~l~(one-wa~ 

A N O V A ) M ' ~ ~ ~ ~ T W ~ R ~ U  F(F - test) (yny~nu i i i i f iquinn6z535 .ii<3296 -297) 

MSR "nu ~ ~ m u r ~ d s d s - m ~ : ~ i i ~ n ~ u  

MS, iinu n-r~uidr~Jnun~ulwn$~ 

9. m ~ n ~ a a u n - r ~ o u m n d ~ ~ 3 : ~ i 7 ~ f i 7 ~ a ~ 0 5 1 ~ 1 ~  ~ ~ u l ~ ! 3 ~ n i - l n n n s l r  s - 
Method U B J L T ~  td(scheffels test) (yqIT1II ii~~~n~i~n8,2535,~~'7296-297) 
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