
dl=insuam$uol'adw 

I. daztl7nli 
Z b a  I 

da2av-n d . r : . a ~ n r ~ ' l ~ ~ s n ~ ~ ? ~ e l n ' s ~ p b  na~nL5uu~uelr:n uinw7?.I4 5 

I3tP3u~nyuiasi-tpamoni dians&tu~ala &niplawy5!itun~n~aound I Bnlriinw 
2552 498 5 w ' o s A ~ 1 ~ 4 ~ 3 u  180 nu 

2. nrjuhodw 
Z Xd n 6 u h a d ~ c ~ d u n ~ ~ 7 0 ' ~ ~ n 1 ~ u f l o  ~niiuugud~nu~nw34 5 nlndsud r 

d 

dnlsgnw 2552 ~ r ~ f l u w s ~ u i ~ h u i n u $  d~ma%'uu~w-ta 6 ~ i c l a w y ?  !'f6mnn?-r!nr 

E I ~ W ~ E J  (simple random sampling) k 8 n 2 3 % ~ l l ? 1 d ~  2 nibl a A ~ r i ~ ~ l ~ ~ ~ i l ~ n t +  
nnao~ua:n~un?uqw ~ j i  

nfiunnao~ rinduu$uim-w~nw~d 95 i i w m  30 nu dl~%msnnu~n o 

l%~wfi%ngn~mafi<aohd 

ntjrrn?uqu \ i n ~ a u u ~ u ~ n i  511 dluqu 30 nu il~~uiiunmaou 
bbuudnG 
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ms1~ 3 ~nesplrilun~aa"a$ ((units) uezvi?~adaq (topics) ~ I + L B U L ~ D M ~ U ~ ~ & J  

auuniGmnia~"auf 

d whom n6umagu~$ (units) I G Q ~ ~ J  (topics) 
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n m d u u i J n u h ~  RIRU~ UR:?OIU~.IU W ~ ~ ~ ~ ~ W I U ~ ~ W T ~ S ~ H M D ~ U I B  bi-~ulrn~d 
nrjurnszrn.rdou~Kwuin~~ maw2 ua:%uaaau . r m & u R  drrnar~nw9d 5 luhu 

u d ' w  Z P  
rncnixPsuw$ uinq~unl-riiuui uae~amaspad 

a- d d 
3.2 ~nm~anmm~~~?u?~~w~nela~~~n'un~a~w~bn~7:6er7%1bbua~~~8~fl~~ 

(Bloom) ~4 B ~ ~ ~ u ~ ? w ~ a ~ ~ & j i ~ s l ~ u a " ~ n a ~ ~ ~ m  Y ? ~ ~ I U ~ V R R ? L F I ~ ~ ~ ?  u i h l n ~ n w ~  
mnGfiinmsTauamsdou;; s~nwC~Bern5mwsms8n~~ Y Q J  C U Q ~  iimGunii (2549, vlril 

155191) ~~~:'i~n~~&ii~~a~a~fia:b~p6pl'nxn~a~~~~nrnll~d IRU% w UW?WTY ~?TL!UU 

d d 7'!?uw ~a~aoflna?#bw ~J9a~4 b59 ~UDM? (mtent  analysis) ~ U ' Y ~ I ~ I  IOC (item objective 
" A' 

mgruenw;e) dinmuaanng~iss k v i  0.50 SIQIIJ L L ~ ~ G I ~ J X J ? U I J ~ J  U&VI~U$~UIJ~NBLLUT 
d ,: d r w i l l ~ u u u d . r ~ r i j u . n " n ~ n i ~ ~ m S ~ n m ~ ~ 3 ~ a ~ ~ ~ ~ % 1 ~ ~ m ~ w r g n 6 a ~ u ~ ~ ~  

3.5 G ~ & U U W R B B U ; ~ % ~ ~ ~ ~ H ? ~ R ' ~ ~ E ~  i 1 6 d i ~ d ~ a k d % w l ~ ~ $ o  L#'uEIMMz 

ar~'ari~~dnnnau~ufa"n fiof-b~uflazna~dnw-~?t~ 6 ?hnlz8nwi 2552 1 % ~  fiuprayumfi? 
P ) ~ T T U &  d'laitninjuni~~ii~ L L B : ~ R U ~ ~ U ~ ~ ~ L ? U U ~ ~ ~ ~ U I P &  4 ~ 7 ~  I w nu ~ & a ) 9 1  

~nmmil oandreBs vwirl~n~ad%dlt ~duaauunnaaul$~~wiw BJ& ri a~rPil'idla' 
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nmuumhu (p) uarfhi7~7~d?i lun (r) w-,hn?w~Ba&~ T*ul$p.r KR-20 ~ s s ~ r n s i  - 
%?+61& (Kuder and Richardson) 81n 45 C ~ % ~ n ! % ~ % ~ ~ ~ u t k ~ a e  10 Gmau 30 6 

" d a  I d a  , 
b ~ ~ ~ ~ a d o n b a ? k u u a ~ w % 1 ~ 3 ~ u e r ~ n ~ o ~ ~ ~ ~  0204.80 ~szei~diu- to i~wn W U R I U ~ ~ ~ < ~  

0.20 -1 .W 4&-il pl21u ulnhcl (p) ~ ~ l i i d  0.39 - 0.64 (id~~1~4-1wn (r) X - M ~ ~ J  0.31 
d L 

- 0.86 us:k%iiriln?iu~aauu 0.93 ~da~l ld3~5akngunied15 

3.7 ~ ~ u u u n a ~ a u d ~ r ~ ~ u w " n ~ n ~ ~ ~  w 5 ~ n ~ r ~ ~ d ~ u d 7 ~ ~ ~ ~ ~ ~ a ~ w u ~ i ~  

nsurnaah lmana .u~~~wer7~w~~b~0e l%a0asvna lu~n~a~  u h ~ m ~ s ~ ~ a f i s u ~ s M C ~ i : s  

rildd~un~m~~a~o~an"'usfb'nGuun~~~rn"aaei~s w s~nin~auu~uds:nu~n w 3 5  1asl"auu 

symnhuqnuti B-~ms<uu~~m 4nQww$ !"saa~wn~unnee~uazn%unau~~~ 

4. ~ l l ~ < ~ ; ~ a 7 h i l ~ ~ ~ ' l l 8 3 { n k ? ~ ~  
" Y d  uuuinGmmm~cue L ~ ~ V ~ I J I J ~ M ~  L ~ U M ~ X L B U H U L ~ ~ ~ ~ ~ ~ & ~ ~ ~ U R T ~ ~ & B ~  - 3- 

?4hFl~%Yl (Likert's scale) ~RUTG~ w ~ ~ ~ ~ ~ s L I T I  a~~JSQwmrn3~ 3 8~&3~f l€ I lJ  6 .?¶?@I 14 
i 8 a n ~ e u m l u d ~ n ' n ~ s u u l ~ d a ~  5 ~:ih da G t u ~ n r f ~ n  oStslln rimlvl JP% 9% 
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d 
4.2.1 as6dxna.tlm 1 n~r~~oaw:dnsiauaau YGari ~$uaaz~rsn?er 

u ~ s l o ~ f t ~ ~ u i d s  & m u  r s i u l i ~ o ~ n l o i i o n ~ a ~ ~ u w a ~ F 3 ~ S ~ u ~ a ~ 1 ~ 1 a ~ ~ ~  wsJ'm'b b o l i 8  
Inafl~Ku f f xnou6~u  

o. b w  d mamn 1 n ~ r s ~ r n d ~ u ~ v l i ; o @ u ~ ~ : ~ ~ n u  
u XPI d 
mamm 2 n n u ~ i l u m : ~ a q l a l $ ~ a k n u  

d 
4.2.2 o~nilonoun 2 rn+?~~w~o$u  k f i  $ 3 u ~ w ~ o ~ i o u u ~ ! w '  

rd a 
d n n n n + k n n  ~ + u  u ~ ~ n n i v l 6 ~ ~ v s ~ ~ ~ i 7 u ~ ~ d o ~ d ~ u u ~ w ' f t ~ r n a ~ ~ a  ri-irnounie 

w d'" A 
n333an I r n n i ~ u r ~ ~ o h o n ~ ~ d ~ ~ o d m ~ r ~ 6 ~ ~ ~ a ~  

Xu d 6maa-m 2 n7~siau~~Za6~uri7Carnnaha:ri?~~~~ 

4.23 a.t6~i~:noui 3 rn~avainwaoahumu !6t~ri n?aaaa?n~m st 
* u  d siaumuhaumwuilln' ~ l n l i f u o d a h 5 a n l s n s : + i d o g  

ua~ri~umudI~dx'60.ersa'~un'~~~~n~u Ilznsupi?u 
w a- d 
m a m m  I n x p a  
u 2- d 
aaaamn 2 ncl&hos&uaau 

4.3 ~ ~ ~ i n ~ u ~ ~ % r ~ n ~ u " ~ ~ ~ ~ ~ m m a w ~ f i ~ ~ u  u ~ ~ P i 7 n ~ a a 5 d a g i w i 7 ~  - 3- n 1 ~ ~ 9 w m ~ ? a ~ ~ 1 o s ~ n b " a ~ u ~ 0 u ~ ~ u m u n ~ ~ d  a-iuos6d.srnau uscsia.aaa 47-w an&! 
rs  nn~quu?nsr htsel.rr ~ i u d l  5 J:&J ~598~m a7u19549%1 0% waaun35. B ~ J  

uwnh IJG~saer ~ f i s ~ i l ~  3 m o u i Y d  
d 

noun 1 n ~ ~ o ~ ~ d ~ u r ~ ~ f i o u ~ : n a ~ u ~ ~ u ~ : ~ ~ ~ ~ o b i ~  ua$uu~r&nu 

4 7 ~ 3 ~  15 $9 

m o d  2 n ~ ~ ~ e l c ~ ~ a & ~ u n 7 ~ ~ i ~ 9 ~ m ? w 6 ~ ~ v o s u w : ~ a e r s ~ 8 a 6 ~ u ~ i ~ ~ ~  

n~etasa:rGdo ~~IU-N 15 $a 

muCt 3 r n ~ g ~ s n ~ a b ~ ~ a s ~ o d . w a ~  huau 15 Q 
u u d  

4.4 a n ~ a o u ~ ~ n ~ w & a w u a ~ ~ u u P 1 : ~ ~ a ~ l  l a u l ~  y rau?nqB~u-du 5 riiu 
X 

n.r?~ asun37~~4  ud ~ 3 4  b%buap41 (content analysis)   nun mil iOC (item objective 

congruence) Aiinmu~emn~~niJwi 0.50 1.0 L ~ ~ ~ ~ ~ u ~ ~ J L ~ ~ ~ ~ J ~ ~ D L H u o u u :  
d 2 a awaIvi.uu-Tn~~lmm~wGnn~~~~~~m~a~~nw'~~u~~u 

4.5 J w u T s l O n a ~ s ~ r w :  A ~ ~ u ~ ~ ~ u f l u u ~ i ~ ~ w r n a a u n " U ~ a ' n L ~ u p b G ~  

dcoudnmYId 6 6n-17ina-12552 IrJGuwayu~ai~wnunt d l a i ' t d ~ n d u u n i u ~ a a i ~ ~  
d 2  u~:rnuci~un~sbuurra~uu~~~a 9 7 ~ ~  100 nu L ~ O M I ~ N ~ W V O J L Q I ~ D ~ ~ ~ D  ~~(i?f lqnm 

d % d p ~ d ~ u u u ~ ~ a a ~ b ~ ~ q ~ ~ ~ ~ ~ ~ ~ r i ~ ~ ~ ~ l d l ~ ~ ~ ~ ~ ~ ~ ? ~  
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~ s i ? r i i n ~ l a u u u r i a ~ ~ ~ " ~ a ~ n ~ ~ ~ ~ n ~ ~ d i ~ ~ n ~ ~ ~ ~ ~ ~ ~ e r & ~ ~  Lun~auonusslauu t-test 
A d ,  (waaAG n"amu', 2543, w i b  131-133) ~rnr;janro~$aAin~u'tlun7fi (t) $4 & s a ~ a ~ i i  

w dl 
~ ' n n ~ ~ u ~ u i u ~ u n ~ a i n m ~ w p ~ o ~ ~ ~ ~ u ~ ~ ~  insu&~asrii?! (t) &uri 1.75 auld (wan u h  

i i ~ u h n i y i x ~ u  .05) (I) xniw 4.71 - 7.67 dluau 30 $9 

4.7 ~ ~ ~ u u ~ w ~ ~ m m r w ~ ~ 9 ~ ~ i d ~ u 1 ~ ~ i ~ b ~ n u ~ a ~ d ~ ~ ~ i ~ n a ~ ~ ~ ~ n ~ ~  her 
rnswd~&rlr8n$w~41 (alpha coeRdent memod) mu~%n~ma~nasuuln (Cmnbach) 

d L 
(G%n qndm2tu. 2544. ~ ~ i 7  278-279) IMT~~~UL¶~UPI L ~ S U  0.96 

4.8 r i~vuuin8nrnais~~t l%'~lnl~~un"b~~w'a rmopisnwnsaunmna~~qu 

n - n ~ i i ~ ~ a ~ ~ a ~ i r a ~ a  
*- GI I. ~ ~ u u ~ u n - ~ ~ a x ~  elwI.a"bun7a%er 

n l i i ~ u ~ w n ~ ~ d  ~ i r ~ ~ u u u n ~ ~ C u ~ % ~ w m - + o s  (experimental reseah) In ut+ 
ptest-p%ttest oonbolled gmup design $?a ~ u u ~ d i n ~ l ~ m ~ ~ ~ ~  UR.~M~?-~RBQU~~BPI 

d 
MWIflB0-9 ~61=~a~l~aa~~;d91@6)~9b%~7308pb ~ 9 ~ ~ 7 ~ b l ~ ~ 3 ~ f l ~ b b ~ ~ ~ l ~ ~ ~  646nw 3 

R (E) 0 1  X 0 2  

R (C) 01 - 02 

%g~nnl)d$tM~mrnm~a~ 
R irmu rn~%h~i iun~~rauuq (randomization) 

X sanu rllaWaB€I9 (treatment) 

- mu adin-immwns 
(E) asnu niumwaos (experimental gmup) 

(C) unu n$un?u?w (control group) 

0, MflU ~f '%I waTia~nlmm~a~ (pretest observation) 
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&l%nl.r$ar a rilrh ~1 (simple random sampling) 161 U ~ ~ ~ T ~ ¶ J ~ U R R I  f l  (lottery method) 
Y 

B *d 

2.2 u ~ ~ u a ~ v i ~ n ~ ~ u ~ ~ i ~ ~ n " ~ ~ 3 a ' n ~ 4 e l ~ a K s n ~ 8 1 ~ ~ ~ ~ ~ u e e n ~ u n a u q u n ~ a n n 1 ~  

2.3 \ ~ h r ~ s u u ~ c ~ o ~ n $ u f i i n l ~ n a n a u f i a u a " a u  ((pretest) ImulB 

nmwauwiia%u (post-test) ~ ~ ~ % ~ ~ ~ 1 ~ 1 ~ m ~ a ~ a ' w n a ~ ~ ~ a ~ ~ ~ ~ n % ~ n ~ ~ 6 ~ ? ~ ~ a ~ ~ ~ w f i ~  

~6oan'p.b 
4 2 * 

2.6 w s j s ~ ~ n a m m n i m $ 1 ~ ~ e r w ~ ~ ~ o p 6  (post-test) I G G ~ P T u o L C J ~ ~ J ~  Pi? 

~ I ~ ~ L R ~ Z ~ L L ~ : N J ~ R ~ ~ U M ~ ~ C I $ O ~ ~  
* 

I. ~ f iuu~iuuf iwni~Gm?~nmr$ % ~ J C ~ E ~ & P ~ X R B I $ ~ M $ ~  5 3z~d79 

~0~b~~:~C~%6%n~a~osaTm~%%~"swrnG~6n~nrG6anej?s &1i?~fi~waaoufi MUU t-test 

dependent 
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w 

2. L&UUL!UUSW~~TNZ W ~ ~ I % ~ U U ~ ? M ~ S O U ~ M ~ ~  5 ~ Z M < ~ ~ ~ ~ D U & E G M &  

l~%ni.saaPs'Fmub.a'~nnQn~n~~n~GKiaoei~s ~aerb%id6?w maaufl ~ U ' U  t-test dependent 

3. ~ e ~ s n u s ~ o u ~ n x n ~ a ~ a ~ a n m r ~  p ~ ~ ~ ~ n f i u ~ ~ u d ~ n u ~ n w ~ ~  5 41m%r-t-1s 
~a~~~~~'ltmG~$nw~nfd6~~ei?sCun7rwaubsuudn6 hu%$abGnaanui LEIU t-test 

independent 

4. ~ & ~ ~ ~ ~ ~ u w q l n ~ . r ~ n ~ a i Q w r n r n a w  v a ~ ~ n i n ~ u u $ u d x n u ~ n w 3 ;  5 d 
Im%n7.saouTmusw nQ~~nw~n~G~aaei~~n"'un1awo~au~~~1nln~ 'Sw pi'b5wfiCnmrna~1~ wer t- 

test independent 

n 8 8 & i X ~ r n i 3 t ~ n s G ~ n ~ a  
4481 d d 

I .  mnwunu !Lri ri-tra~u m6~nnz&i~ruu~~uuui w39u 

1.1 ~ i l r a i u  (mean) i i a n ~ ~ l i i ~ g ~ ~ n r i ~ ~ ~ . % a ~ ~ n " o - b ~ w ' a ~ ~ ~ m ' a ~ ~ ~ u a ~ d a ~ ~  

&num burnd~u2nrmn~ms fib notuci. 2550. ~ $ 1  181) &d 

S.D. = , 1- 

x unu n:vuupls~Cninliuu~~wrnu~un$~Gaa~j~~ 
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P P P  

2. a n r i I ~ ~ ~ a e a u u ~ 6 t b n 7 w ~ n Q o ~ i o  
d 

2.1 m m a ~ ~ ~ ~ u s w a s r m u b l b a ~ 1 ~ 1 ~ ~ b ~ ~ ~ d ~  ~ ~ ~ ~ n w r n . s ~ a ~ ~ ~ m ~ Y i  MBZKUU 
d 

Aw~lnnurnaB1mr1m~nat hu~~u2orqmgna ( 6 % ~  ~naa~$.  2549, wli, 242) &a 

CR IOC = - 

2.4 n-nmi7rn7urBo6 n~uu.u~~~u'tln]z L D U X ~ W ~ ~ T ~ H ?  ~ n m d  ~doar7 

w~hrn7a~aoan b tni u~uwad~~l~lwrnaofl  (internal consistency) bn u l$narnu?h8~~ 
ef ~ s a ~ - % ~ ~ n &  (Kuder-Richardson) ~ s G ~ ~ ~ ~ u ~ ~ F ~ I u ? ~  (W%R qnaqy. 2549, npi-t 

247) 6-4 jJd 
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d d d. rua r umw & d r : h ~ n ~ ~ u ~ ~ u u f a ~ o ~ u u ' ~ 1 w m ~ 0 ~ 1  

k ~ w u  Qium$aA~n?u 
h: 

s2 MWU n a ~ ~ ~ ~ ~ m u ~ a ~ n : ~ u u ~ a ~ w s a ~ ~ i  

p wu ~miiausla~nu~hen!~~i~:Ja 

q unu ~ ~ s i a u w o s n ~ 4 ~ R w ~ t b u ~ ~ ~ U ' o  (q = 1-1 

2.5 n i a ~ ~ ~ i ~ a i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w m ~ ~ ' 1 ~ ~ 1 ~ ~ ~ r ' n ~ ~ n u  I a u ~ i i 7  

&drr h$usavh  (Alpha coefficient method) m?u%n,su ssnaeumn (Cronbach) ~ R U  

r i~u~momi~ms (WBGI qn&!ru. 2549, wril248) ~ d l s d  
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s; anu m w u d d r n ~ % e ~ ~ ~ l % n @ d ~  

3. O Z & ~ ~ U ~ I ~ ~ R R E I U R U ~ ~ G ~ U  
n c. 

3.1 ~ ~ r r u r ~ e r u n a i a r b b ~ n d ~ ~ ~ a ~ w ' n ~ n ~ a ~ ~ a ~ n ~ ~ p s ' ~ 6 1 ~ n l 3 ~ ~ ~ m ~ ~ a ~  

~ n ' o ~ n n 7 m ~ a e u r i o ~ ~ e ~ ~ n " e r n ~ m w ~ 0 u ~ ~ ~ ~ ~ ~ ~ e l l ~ n ~ % 1 ~ G u a n ' u  inul%nimnmd 

(1-test) dependent (%a qn%jq. 2549. nIh 307) j j p ~ ~ 4 d  

Y n - t  
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xw%sn$smaaa~n'fln~ B J P I ~ E ) ~ ~  ol$nlmm asu i  (t4est) independent B J F ~ ~ U ~ N ~ T - I  
p a  (JiGa qn&2y. 2549, nlil303) ~isUd 
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