
~ ~ h ~ f n 4 a ' l M n l ~ ? I R 3 1 ~ & m ' ~ ~ ~  

~ i o n ? ~ u ~ ~ ~ ~ ~ d n ~ ~ n ' u ~ ~ ~ n ~ ' i b l d ~ n ~ ~ u ~ u ? ~ )  ~ ~ u a o r i ~ ~ u ~ ~ " ~ ~ n w d ~ I ~ u  - f n m ? ~ n n : i ~ k p  nau 
n unu 4~w~un~uRiariw 
- 

x unu f j i ~ a i ~ 1  

S.D. unu h r u ~ u ~ ~ u u u m 3 j ~ u  

t ssnu FiiabGnmaaut (t-test) 

F M W u  F ~ B ~ ~ ~ R B D Y  I O ~  (F-test) 

P slwu ~7nmaaun7xDC~hn'~n~~~fiG 
I 

d f unu % U U ~ ~ J F ~ ~ - I U  tih?irn: (degrees of freedom) 

SS unu iiffas~ufii&aa.s (sum of squares) 

MS knu h t a ~ u u a ~ w a ~ ~ a r i i  k m  (mean squares) 

knu rn~ilCuh~;n7.s~EO!sr:Ku .05 
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n o d  3 n m ~ f i o u ~ i u u n m u ~ j  J ~ ~ T ? ~ ~ ~ T w ' w u ~ R ~ u ~ ~ ~ u ' ~ ~ ' u ~  ~ w u ' n ~ ~ u ~ ~ l u  
an~u8nwkk~nnu ia  k~-TRawy? 41uwn~~utro~umwii?uynna i~ml:6$a~dnu 

%aRGnw ~ a u d m a d  (F-test) U B : ~ ~ ~ L F I S ~ = ~ ~ ? U U ~ T ~ T ~ U ~ ~ ~ ~ ~  ~ l 7  (one-way ANOVA) 
c 2 i i l n i u n ~ u ~ i o ~ ~ ~ d 0 ~ n ~ u n 1 w w ~ u s i  3 ntjuuuld l u n s ~ d w u n ? ~ u u w n d ~ ~ o t i 7 ~ i j  

u' t l ih$n1~1RRo:J~u~n~aaun~~uuslndl~~Bu~lo$hu5kac~avl~A (schew s 
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- -- 

msillnoum n7sdnmGo rn1ku7lntuns 
d d l  - - 

r3a~nmoanim-wu7 ~ Z I R  u Ja UJR x S.D. S.O. S.D 
US UR U R  
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___L - .. - 

n11Tli9nou~u - nminwio  -wu7~uro4 

& a ~ i i a a n m ~ w u 7  UJR ulln uda 
s.0. 5.0. s.0. 

FIR W FJ MR 
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r+ o~Gfl'odrn-rw'Rlu7 ud A ude ~ d t l  
2 S.D. x S 0. x S.D. 

H I  R W U R 

3. r~ialainnk'y~~a$uuu 4.14 0.85 u7n 3.0s 0.86 d?u 3.73 0.75 ann 

5. n7~~urrmmwtu&irvu 3.91 0.80 uin 2.93 0.87 d i m  3 6 t  0.n ann 
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n6Jnnu-r~ n14nn>do n~rvbu7wuroa 
d dl  -- - . - 

1m.snan~rnsku7 U ~ R  ~ d a  ulln 
S.D. S.O. S.D. 

HR W R  hi3 
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-- 
n?sannnr.ru n ~ s d n ~ v i  o n - i - r h u i ~ u ~ o ~  - - 

6a~%fi,'a~n+iwu-i arda uda U ~ R  
S.D. S.D. S.D. 

W B W W  HP 
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w G w , u f i i ~ o J n q 3 l ~ f  n7.rinald a~unlsf iwrrri ld hurnr?n ua: 

11~:~iiuwanwn+nin w Z ~ ~ W ~ ~ U I ~ ~ ~ U ~ I I U ~ R I ~  ( X =2.91, S.D.=0.82) L B : ~  a f i m m l  
n f i ~ 1 u ~ d a : ~ ~ u ~ ' s o ~ ~ * u i 1 ~ u ' n ~ 7 ~ n ~ i i ~ ~ n 7 ~ 1 % ~ " a n l ~ ~ n ~ 7 d a ~ ~ 5 ~ ~ i 1 1 d ~ ~ n a ~ ~ ~ n ~ ~ ~  

Y ar. f i l idua 4wAo n v I m n n u a : u ~ a n n u ~ u ~  U U ' I I ~  ( F  =3.10, S.D.=0.86) J O J ~ ~ U - I L ~ I U  
d '  

d o ~ n i ~ a ~ 4 u u u n n ~ o ~ u 7 ~ 3 ~ 7 ~  ( X =2.95, S.D.=0.91) us:rinaauily~Wa rnlailp 
uuuY'uinn13?uA~la (X = 2.74, S.0.=0.94) 

u d r  wrin~~u~~cio~n~11nitn~3w"wu~ww~o J ~ u ~ ~ s ~ " R ~ u ~ H u ~ ~ ~ I u ~ ~ ~ ~ ' ~ ~ ~ ~  
d r ~ ~ i i u ~ a n ~ ~ n ~ ~ 8 n a ~ b u n ~ w ~ ~ u ~ : ~ ' ~ d i ~ n a ~ ~  ( Z =3.45, S . D . = O . ~ )  L ~ E I ~ ~ ~ I T N ~  

~ h ~ 1 2 u u d e : ~ ~ u ~ o ~ ~ w u i ~ w r i n n u ~ ~ ~ ~ ~ n ~ ~ 1 ~ ~ n ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ 1 ~ ~ : : ~ ~ r l 1 u n ~ 1 ~  

~iluEi?ut~d ( i l ~ i l i i t l ~ ~ i i a  ~ T ~ ~ w ~ M ~ ~ ~ s ~ R U R ~ ~ ~ Z L ~ ~ U H B  ( %  =3.53, S.D.=0.71) 
d 

~ ~ J ~ ~ J U ~ ~ ~ M L ~ ~ ~ ~ ~ J & J U L J ~ J W @ H O Y I I ~ ~ ~ ~ ~ U  ( x =3.51. S.D.=0.?7) L l a : f h L & f l ~ ~ 8 ~  

n~~Rj i~uuuIJuu~nn~'~T~ua  % = 3.30, S.D.=0,79) 

n7a:nwda n i n k u m u o ~  

~ o ~ i ! ~ u ~ n i ~ m t u i  u JR kda U ~ R  
S.D. S.D. S.D. 
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war $%~u ( X = 2.86. S.D.=I .05) 
Y C I Y  

w ~ n ~ ~ u ~ ~ n ' o ~ n ~ s I ~ " 7 ~ n ~ ~ ~ w u i w u ~ 0  J ~ U ~ ~ T ~ ' R I U ~ Y I M ~ ~ ~ ~ U ~ I T ~ ~ U ~ ~ ~  

- -.- 
niranou3u n-rrflnmia -- nifGw~7wu~a I -- 

io;r~w'a~nirw'a~u? UL(A U ~ R  UJR 
2 S.D. 2 S.0. S.O. 

UR U B U W 

1. n7dnwuCnPAnuq 3.82 0.85 ann 2.76 1.00 diu 3.54 0.75 u7n 

3. n ~ ~ ~ ~ ~ m i i ~ ~ ~ a ~ ~ ~ ~ u u  3 84 0.87 mn 2.65 0.94 Ij~u 3.51 0.80 ann 
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W I S ~ ~  9 (da) 

ni~anoum nirdnmdn mGwuiwlun~ 

d o ~ ~ ~ ' o ; r n ~ ~ u 7  uda uda U ~ A  
S.O. S.D. S.D. 

W 61 WW Hi3 - 
4. n7alGu?n?rsnam~nfl 3.88 0.89 u7n 2.66 0.95 d7a 3.53 0.80 =in 

n7rlnllllurnw-~?usr6~diuno7~ ( X =2.70. S.D.=0.93) ~ a r ~ d a ~ ~ ~ s r u ~ ~ t i l d l u u d ~ :  

nodu~hu?iw~n~~ufl56ad~115'L$"sn31!nw7d~Iuf Y : 6 ~ d 9 u n a 7 ~ ~ n ~ - f a  d i ~ u i o m ~  
r url Aa n ~ ~ l C 6 ~ u u : h u a : ~ i ~ n ~ 7 u n  y aou ( F  =2.85. S-D.=I -02) 3a ~ a ~ u l ~ i l u P J o ~  

a '  ni1Rna~~SnZn' in lnn73n7~Gn~~ ( Z =2.79. S.D.=I .OO) uaeriwaa uiiyslii o n l r h  
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m3naum n~rGinmdn n73Gwu7aruod -. - -  

&n~~$io~rn-sw"arw u d ~  uda U ~ A  
S.D. j7 S.D. S.D. 

HR PIR !4 a 

I. rnawhta'lhlsua:n?u~ 3.75 0.91 nrin 2.10 1.12 &U 3.75 0 78 u7tl 

4 .  ~ I ~ W U ' ~ ~ ~ I U % ? I ? U  3.99 0.86 %r7n 2.22 1.13 I ~ U  3.90 0.75 ann 
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- - 
i n ~ ~ ~ ' a ~ r n ~ ~ w u q  U ~ R  U ~ R  - UZ~R 

S.D. S.D. x S.D. 
HEi U R HR 

t .  n-taw"nru7~asjru 3.74 0.94 inn  2.01 1-12 liotl 3.64 0.76 mn 

2. n~~vTaui~~ia~G~iiu 3.81 0.92 uin 2.04 I &u 3.61 0 . ~ 9  mn 

3. ~ ~ ~ ~ w u I M ~ u ~ D ~ w ~  3.74 1.00 m n  202  1.15 3.58 0.83 ml' 

a. r n ~ w u ~ n m u ~ ~ m  3.76 3 - 0 0  mn 2.03 1.18 u j v  3.63 0.79 ann 

5. rrim-wu~naiu%u~= 3.90 0.94 u-in 2.10 115 COO 3.74 0.74 mn 

n?nmiu?aGw 
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- -  
nnanouru n 1 7 l n ~ - 1 i o  n ~ ~ a u i a t u o a  

I A w w ~ n u o ~ w ~ n ~ ~ u n ~  U ~ R  ulla ud A 
S.D. s.n. S.D. 

HE4 H R  PIR 
.. .- 

I. Riuwa'np~ 3.84 0.86 uin  2.89 0.92 d l ~  3.42 0.72 dlu 

na73 

3. h u h  ou?nmuuw= 4 1 1  0.73 mn 2.97 0.86 d l u  3.73 0.73 ann 

rnnFula ;n~~ni~Gn~ naw 
4. $ - I U ~ R W R ~ ~ = ~ U L I H  3-95 0.78 mn 2.91 0.82 &tw 3 4 5  0.68 lJ7u 

nR79 n 8 - 1 ~  

5. aiu"irrnlan--n+nw~ 4-01 0.76 mn 3.13 0.88 3.56 0.68 inn 

n A14 

6. R'iun-+suu=uu~minm 3.m 0.81 mn 2.70 8.93 nj7u 3.52 0.75 ann 

mwna 3.91 0.62 ann 2.73 0.76 h u  3.59 0.51 mn 

na7-1 
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w ~ n n u n ~ ~ a ~ n i ~ \ % ~ n ~ ~ d n a , d  u l u n ~ s ~ w u ~ n ~ ~ ~ l w n ~ w a ~ ~ ~ ~ ~ u  

d ~ u n m ~  ( X =2.73. s.D.=o.~~) L ~ o w ~ T ~ ~ ~ M ~ ~ ~ u ~ ~ ~ w ' ~ u w ~ ~ I w u ' ~ J ~ u F ~ s ~ ~ o J ~ I ~ I ~ ~ ~  Y 

u d d  * 
ms~nmdh:$ulhun113~~25=ii~u'~u k m i ~ ~ u l n n ~ a ~ n l ~ h u l f ~ q ~  3 ~u&ut&m 
;a Rju?OYLln~~rndnan ( X =3.13, S.D.=O.BB) S~~U~ITBOU { X ~ 2 . 9 8 ,  S.D.=0.81) ua: 

diiu6ilui~ u ~ w n m ~ u ~ = ~ n ~ I u ' I ~ i l n ~ s ~ a f i n ~ ~  ( x ~2.97. s.D.=o.~~) 

W C ~ ~ ~ U ~ ~ ~ J ~ T ~ " I I " ~ ~ ~ ~ T ~ ' W U ~ R U I D ~ I U ~ ~ S ~ ' U U ~ ~ ? ~ ' I ~ ' L U ~ ~ W T ~ U ~ ~ ~ ~  
d 

uln ( X =3.59, S.D.=051) ~ u n f i o ~ r ~ ~ n ~ ~ i ; u i a ~ ~ ~ u ~ ~ i ~ w ~ ' n ~ ~ u ~ ~ c i a ~ n ~ ~ I ~ ~ n ~ ~  
u A d  u ~ w u ~ w ~ ~ o ~ I ~ r r 6 ~ ~ 7 n u a : d ~ u n a ~ ~  ~ W ? U M ~ ~ ~ ~ R ~ J ~ ~ W ' W U ~ ~ J ~ R  3 a'u6uusn Aa 

niuynlnnw (r(=3.80. S.D.=O.TI ) ( i l d a  u ~ R ~ ~ ~ u u B ~ L ~ R I u T ~ B w I ~ ~ ~ ~ ~ ~ ~ ~  
( X =3.73, S.D.=0.73) L L A : & ~ ~ U ~ ~ I ~ R O  w ( X -3.66, S.D.=0.68) 
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vlzlnlsw 15 w v i i  ~ C n ~ ~ u n ~ C i i i u n r i ~ ~ ~ n e i ~ ~ n ' u G a  niun! GR.~GIJ 
n$uni$w LLR:T)%URI 7l ~ ; J J ~ ~ ~ ~ ~ ~ S ~ ~ W ~ ~ ~ U ~ ~ ~ W U ~ I ~ ~ ~ " ~ ~ ~ U M W ~ U ~ L ~ ~ ~ ~ J ~ T U  

~du~mrru~~rild~tda:fl '~uwui~ I u G i u n h g ~ ~  a l m ~ l u n ~ d d ~ u ~ b  umnd1~n '~&odn7~ 
PPld la?%n1sftnwiouwnd~cK~od7~fi~uhn'yn1~~n~n~r6~ .05 ~ J U M C & I U ( ~ ~ U ~ U ~  

w lin~lu~~&~ni~I%~n~36nw~sia!i~mni~~n'u 
a ad t ~ a ~ ~ ~ h ~ q n ~ ~ a a ~ o ~ r i ~ n ~ ~ n ~ a ~ u n ~ ~ u u ~ n e i ~ ~ ~ ~ ~ ~ ~ u ~ ~ n t l " 7 % 0 ~  

~ m ~ t d  (scheffea s method) I ~ ~ a n ~ ~ n w a n u u ~ w ~ m ' ~ ~ i m ~  16 มห
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m3-14 17 (do) 

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



~ l n w q s w  18 W U ~ I  M C ~ J ~ U A S ~ ~ ~ L ~ H U ~ L L ~ ~ ~ I ~ ~ " ~ ~ ~  U n ~ u n ~ ~ a l + ~ f i  J 

ndunsH2o Y v  ua-nijun? i u ~ n ~ ~ l ~ ~ i n ~ ~ ~ u ~ ~ ~ ~ ~ ~ Z ~ n ~ ~ ~ ~ ~ u ~ ~ ~ l i l d ' l u n ~ r r s ~ u  

ldbbmfi~wn"~ 1 $ a 6 i l l ~ ~ 1 ~ ~ i i ~ i 9 Z ~ 7 ~ 1 ~ ~ i 7  l u 6 ~ u n 7 1 m u w ~ ~ 1 u f l 4 ~ d 7 b l ~ l i ~  U 

u n n d ~ ~ n l u n ' u ~ n ~ s ~ ~ ~ n i ~ w ' ~ l - b ~ ~ u ~ a ~ a w n d ~ ~ n l u u t i ~ ~ f i ~ u h ~ ~ n ~ ~ a ~ ~ d ~ ~ ~ u  .05 

ri?u~~~iIut i~iuiu r ~ n i n ~ l u n s & ~ m s ~ ~ " a n 1 5 r r ' w ~ 7 ~ ~ 1 ~ 9 ~ ~ ~ w n d i ~ n ' u  U 

~ i i a w u t  a ' l ~ n l ~ a i i ~ ~ 3 f i 7 n 7 ~ n n ~ a ~ ~ 7 1 ~ ~ ~ ~ n s i ~ 3 ~ i l ~ 5 i a ~ ~ n e ~ % o ~  

~"adld (Scheffe' s method) ~ 6 ~ ~ n 7 5 n ~ a 0 f l ~ ~ ~ 4 ~ 9 ~ 7 ~ 9  19 
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