
16 n u  ~ f J u n ~ u n n a s ~  os:lsr ~?ou?inf i i~~fb"f i~su-~~iu iiu7u 16 n u  ~ i?un iunwip  

~ ~ u i ~ ~ u n i 3 ~ u a d ~ ~ i i l u  (simple random sampling) O~iuf i r~Bnn ~ o i I ? " a l d & l ~ a ~  
n + G x ~ r i ~ d  k d  
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~ m d % o d o f i a ~ n 7 5 ? $ ~  
u *a 

1, f ianssuni'~fit luni~a0~m1ub~ua~m~0~d~m3nmaa6 (Constructivist) 
d 

2. ~ilrlrnm~au7un~1~~uqnnn~~n1~E~1tb 

d d 
~ ~ S ~ ~ I J I R S O J ~ O L L R Z ~ ~ ~ H I ? N ~ ~ W  L C ~ S J J ~ D  

~ ~ u l ~ ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f i a ~ l ~ ~ n ~ ~ d n w ~ ~ 1 ~ ~ ~ u ~ 0 ~ 6 s ~  - P.P. 
1. ~u nssuniriroun~raauni U L L U ? ~ R R  B U ~ ~ M T R ~ ~ H ~  (Constructivist) I?lj<~ 

" 2  
dir~unis~s'7~fion~suni'i~~]un1'5~8u 6 1 ~ ~  

Y a -  

i . I  Wnl.n~~u+in nqwi $ a m n n ~ ~ u u ~ ~ u n i r n i s P S ~ ~ ~ ~  ~ ~ n r w a n ~ ~ x ~ o n  
m.. a* 

d o 7 ~ a ~ f i u n ~  w&aauwm5~1~aa6 l n o r ~ u ~ ~ u $ a ~ a u ~ n ~ C ~ G a  d-13-1 i~a:~onnir~i/u+Yu 
d "U - ** 

nia"7a ula5"7~n~~uaun75n%.ao~lii~n55~n~~bdSul-an7~5(a~m1bl L L U ~ ~ I + I  f 1 ~ ~ 6 1 3 m 6 1 3 ~ 6  

i&~?utb"n~~nu$sa~l~rnuinw73~ 5 
" d' 

I .2 anw~~iEjnansn~s8nwi$uitww;iu n $ u ~ i . r : n 7 r i T u u ~ n f i n ~ i n m i  
ynaKns~a 2551 i r ~ n 5 m ~ a n i u ~ n w i n i i u ~ i a ~ n ~ ~ ~ " S u ~ 5 ' n ~ ~ ~ i ~ ~  &ijunpa:~CsiJIAa 

k?"~tlfl$~Fllafla" ? f U f l ~ ~ t J u ~ ~ k k l ! ? ~  5 l I s ~ o ~ ~ f 1 ? ~ ~ ~ 4 l F i " T i J n ~ f  R O M ? W ~ J ~ R ? R ~ ~ ~ I I E ~ Z  

infi lul~i  n~rnsdnwi%nn75 
Y 

1.3 1 ~ n s i : G ~ n l i ~ t n s n ' n 2 4 1 " ~ ~ ~ ~  rracruuiii ~ t u d  nplttlu ainiiian? 

nGnninni 1nuulj~nan~flw~;au~duo 1 n ' ~ ~ u ~ t a u ~ ~ ~ ~ a ~ d l a ' r r u u u d i l : ~ ~ ~  n&;lil:~ 

& ~ a ~ s  4iuau 20 &IUJ IWLIZLCOMGJC 
1.3.1 n ~ ~ a - l t a r r a : n i s r ~ t l u n ~ ~ t l ~ ~ a j ~ ~ u ~ ~ s i i ~ ~ ~ ~ ~  

1.3.2 ~ ~ ~ I : ~ I M & ~ L L R ~  f l l ~ n ~ ~ i l l  u 

1.3.3 ni1~fiuu~Gtl~~~arr"sti16unarQuu 
1 3 . 4  ~ ~ S L ~ D W ~ ~ ~ ~ ) ~ ~ ~ ~ ~ ~ U R ~ I I T ~ I ~ L M ~ J ~ ~ ~ ~ ~ ~ ~ ~ L R W ~ ? U L L R : ~ ~ ~ L ~ U ~  
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~ ~ H 3 7 ~ 1 ~ o ~ n 2 l U L ~ o 3 F I ~ d ~ ~ d i d 0 ~ 7  F i ? l l ~ $ G l b ~ ~  ~?l l l?n$~J~~U1:811121i l3n7~7 LIAE 

n a i u a n ~ n $ a ~ ~ 3 u m " d i i , n ~ 1 u ~ a ~ f l ~ a ~  (index of item objective congruence) 
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2.4 a i ~ t v u u n n ~ o u ~ n  w a ~ a ~ ~ ~ B w i ~ n ~ s b " ~ u u  i~uud~Cu%Qn~iionslou 4 
X nii8on P w ? w  60 u'a ~Gninlaun~urwa~ivac~nd~~n~n' i9~wq8n~su 

2.5 ril i iuunnsou~nwili iu~w~ni~n7~fi~1ui~ii~tu inwoionmrnmun~~ 

~&nl.nlnu~irwwd oa:~mfidiud~~miud1aut~i 
u u  d 

2 .6  ~ ~ ~ ~ u u n a n v u i m  w ~ d u ~ n ~ n ~ ~ m s i ? u u C i a i i ~ u d u  b l l ~ y i a o ? a i y  
2 

i l ~ 3 ~  5 d 7 ~  ~ ~ ~ I ~ ~ I ~ % ~ P ~ O E ~ ~ ~ ~ U ~ ~ ~ O U ~ ~ R U ' U O J I M O M ~  3 6 1 d ~ t ~ 4 6 ~ % 9 ~ q G f I 5 3 8 ~  

n a ? u ~ ~ u i r ~ u s l 0 ~ 4 1 n i ~ b b ~ r 6 ~ ~ ~ o n  ~ ~ a : n ~ n l u ~ a m n B a ~ $ ~ ~ G n i / l * ~ ~ ~ u ~ a m m i a ~  (index of 

item objective congruence) !&Fii~a~os-ru t i 7 6  7 -00 v k ~ Q l ~ l o f i ~  d i u d ~ ~ n 7 u  
i q r r w - r i i u n ~ ~ ~ i u 3 a ~ ~  

2.7 G~LLUUII~BOUT~ w P ~ u ~ w ~ ~ : ~ ~ J ~ ~ s P s L I w ~ ~ ~ " Y ~ ~ J L L ~ " ~ ' u ~ L ~  \dnneo~la' 

iiuCnb?uw 6 1 ~ 3 ~  50 HU b b $ 3 ~ ~ e r ~ n 1 ~ a ~ u u 7 ? ~ n f 7 : : M ' ~ 7 ~ 7 f i ~ 7 ~ ~ ] 7 n  (p) Fiid-~ui~ 

iibbun (r) ~ o s ~ ~ ~ u n w ~ a ~ l ~ ~ u ~ i e r ~ o  
da , 

2.8 6m~4onGanrnaoununin~iuo~n (p) 3 ~ ~ 3 7 4  0.50-0.79 Fi l67~70+7~~n 
A L t 

(r) 33?<73 0.36-0.79 dlu3u 40 $2 L L ~ % ~ ~ ~ % ~ ~ ~ ~ " M ~ ~ I ~ ~ I B J I T D B J U % O S  ~ ~ P ~ E I W @ ~ H O E I W  J I I ~ ~  

(reliability) \t&k~ L ~ I  {IJ 0.937 

2.9 r i i~~uunnnauimwa~bl~n~~d~f luni~"3~uda~d มห
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nmn"us~u-i?u%oua 
& d' l u n ~ s i ~ o n ~ ~ ~ ~ i l u n ~ ~ ? i ~ i ~ r l n ~ a a ~  L L U U ~ ~ $ U F I I U ~ I I  ?a w RLQWIL 

M knisnaaoa (posttest-only control group design) $ ~ ~ ? d ~ i u u  njd 
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nm?~amed$a;a - 1- 
1. ~ ~ d 3 ~ ~ n " s 1 w . ~ 1 o s i i ~ n ~ 4 ~ n ? s 6 0 ~ n ? 5 5 ~ 0 ~ m l 8 1 m l 8 ~ b b ~ b ~ ~ ~ 0 ~ ~ 4 m 5 ~ 1 ~ 3 ~ 6 ;  

i u ~ n ~ ~ o u  n $ u r n ~ : n ~ ~ i s o w ~ n ~ m ~ ~ i ~ m i  h t d x n u ~ n w d d  5 h u d ~ ~ u m n n m v 7  E,I E* 

r n i h  75/75 
d 

2. L ~ ~ U ~ L Q I I I U W R ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ T S I ~ I ~ W  L ~ O J  n~c1111 n ~ u ~ ~ ~ t n i ~ r ? t l w f  

~firn~r7mrni u a ~ ~ n ~ ~ a u ~ u d s : n l r ~ n w 7 3 ~  5 ~ t ~ l ~ ~ ~ n i ~ ~ ~ j i ~ n ~ ~ ~ n ~ ~ ~ ~ ~ u n ~ ~ ~ ~ o u w ~ ~  

~~u?Annawaninl?nn' (Constructivist) ~ ~ n i ~ ~ m ~ u n r r u n i ~ b " T t l u n 7 ~ ~ a u ~ 7 u d f l ~  hula' 
R ~ ~ ? I P ~ G I R ~ I L I !  (t-test independent) 

3. ~ L ~ s I : ~ ~ I ~ ~ I U ~ ~ W U ~ W ~ ~ T I ~ I ) ~ ~ ~  L ~ O J  WRPUU ~ $ U R ~ T L ~ T L % I U ~  
t 

nitafii  wm5 s l o ~ i i n ~ ~ ~ m ~ s : o u G n w 7 ~ 4  5 i ~ m f i o n s s u n 1 r ~ ~ u ~ n 7 1 a 0 ~ ~ 7 8 ~  L L M ~ G W  
A -  a 

F~au~rn?+'If 586 (Constructivist) b b ~ = n ~ 6 l n ~ n r ~ ~ n 7 ~ ~ u r a n ? ~ a a u m i u ~ n ~  Imul.a'~6G 
W G I R K I ~ J ~ I  (t-test dependent) 

n i i a ^ f i ~ u n ~ . r 3 ~ ~ ~ ~ r i % a ~  a 

~ ~ ~ I ~ i q r t t u n l 3 ~ d  
4adl I. n o m w ~ ; ~ ~ ~ ~ u n i ~ i i n ~ ~ r i G ~ ~ a  

1.1 ~ ~ r i ~ r a i o  (mean) diu?nio~nan~ (6% r l n ~ ~ ; u 2 y .  2550, ~ f i  210) 
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I .2 it7uLdu4Luuu1n?;lu (standard deviation) ~ I U ? N W ~ ~ R S  

(rib@ qn6~iq. 2550. MII~ 187) 

CHI S.O. = n z x 2  -(zx12 
n(n -1) 

2. ~ i i ~ ~ W w n ~ s o l s ~ i l r r o u ~ w n 7 ~  L R ~ T O ~ D  
2.1 fi76Ti~fi318~~9~~l6a4 (index of item objective Congruence : IOC) 

i i7u~m~innns PI (~i%n qn&lru. 2549, M C ~  242) 

!@-IT IOC =- CR 
n 

IOC  nu & T Q R ~ I ~ I R ~ ~ ~ $ ~ ~ ~ J ~ : M ~ ~ J U ' O ~ ~ ~ ~ U ~ ' Y ? ~ I I T = : B J ~ '  

CR i~nw w a r x ~ r  ~ J R : ~ ~ u ~ ~ ~ ~ ) ~ ~ w I ~ ~ J ~ L ~ L I ~ ' I I I ~  

n L L ~  w ii w? w @ ~ o ~ a q  

2.2 F ~ ~ R ? I u L ~ ~ T ~  (p) F i 1 ~ 7 1 ~ 5 1 1 ~ ~ ~ 1  (W%R q ~ $ ~ ~ N .  2550, nlh 141) 
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L 
2.4 + m ? l ~ ~ % a ~ I k  (reliability) $ i l ~ 3 ~ 9 7 n i ~ 5  KR-20 UB J tlnllf ~lli$fiIh 

(Kuder - Richardson) (fi!h qn$2!n?. 2550, ~ f i  157) 
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u P* 

3.2 L ~ ~ L ~ ~ L G ~ ~ ~ ~ I ~ L L ~ ~ ~ ~ J ~ ~ J F I A ~ U ~ ~ ~ ~ I J ~ I T G L I U I ~ L I I ~ I L ~ ~ ~ ~ ~ R ~ Y  Ci 
(t - test independent) ~ i ~ u 7 m 1 m o 1 $ ~ r ~ j d  (GQn qn6q2ry. 2549. M ~ I  307) 

id a t LLnu ~ ~ T L ~ ~ L I E I  U U R ~ I X I  I L W ~ ~ ~ J ' U O J C I ~ ~ ~ U U  

A w e ~ ~ n ~ w i n l ~ n i ~ i l u u  
- 
xq l iww d i ~ a ~ u u a ~ n t ~ i w w u a ~ ~ n f i a u n ~ 8 1 ~ 1 m ~ a ~  
- 
xp Lmw i ~ r u ~ u u a ~ n : ~ ~ u w u a ~ ~ n ~ ~ ~ u n ~ u n a ~ l ~ ~ ~  

S: rrnw n ~ ~ u ~ ~ d . r r l ~ ~ u u a a n : ~ ~ u u ~ a ~ ~ n f i ~ u n ~ u n m ~ ~ ~  

S: anu nnu~~drd~-ruuo~n:~~uuuu~Cndoun+u~1au~u 

3.3 ~ ~ ~ ~ ~ ~ u u n ~ ~ u n ~ n u l u n ~ ~ ~ o w ~ ~ o l ~ ~ f i W n n ~ a u 5 i  (t - test 

dependent) i lu3 ~ i l l n i m ~  (fi4n qngyru, 2549. nril 307) 
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