
~~~nad~la'lun~i?~~m~.tS"~a~w 
d ~w a n ~ ~ u ~ ~ ~ t i l n s ~ ~ u I u n 7 5 ~ ~ 1 1 ~ ~ ~ 7 ~ ~ ~ ~ 7 ~ 1  FCU. afi irrun~~<n~niA1~1tbn7f 

i ln~1:viaqati I  

n &nu uuwCiaeii~ 
- d 
X LLWM F~-~~'-,UUUIQREI 

S.D. unu d d a r  luuuin.rFw 

t unu 4~~o"Qnmnaun' (t-test) 

F imu f i i ~ f i i n @ ~ a u ~ o d  (F-test) 

d f LLWU i l a  ~~17?!~4:  (degree of freedom) 

ss uwu W R J I U T ~ I R V J ~ T O J  
MS unu fl31ul~d5df?u (mean of sum of square) 

4 
A" d 

unu ni>u"u'v&~yn~sao~nr:diu .a5 

++ A* d 
unu ms~~uh$yn?swn~nr=ih .01 

*** * * A  
unu n i r ~ ~ u  h<qn~~aomnr~,flzl .Wl 

p.05 unu n i i l r j i ~ u ~ ~ ~ n ~ ~ u ~ ' ~ n d ~ : : ~ u  .05 

ni~?canz4abya 

n ~ ~ i ~ ~ n r r * j ~ ~ ~ Q t l ~ $ i u ~ ~ n ~ ~ ~ ~ ~ ~ a ~ 9 ~  4 RON 

n o d  t Q;a~n~urnrnsanijuAodi~ 

1.1 ~ a ~ ~ a n i u n m a o ~ y ' u i ~ i ~ ~ 5 ~  L?OUUR:F~~~ROM 

1.2 B j ~ a ~ n ~ r n w ? ~ a a ~ d n n ~ ~ s  
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d aoun 2 ~ ~ ~ i n ~ ~ h r u u ~ u a d ~ u ~ ~ ~ o ~ n ~ ~ u ~ ~ ~ ~ ~ a n i a a a n n ~ ~ ~ & ~ w ~ ~  
d ' d  ~nG~u&&iauuiina~aouk $~iJn'ahrin~iutna~unn7~#n~)7wwy? baa 2 

t* 
~ y n ~ n ~ z l h r u u B t ~ ~ d ~ u w ~ o r i n d a u ~ w " o a ~ n ~ ~ e s n n s ~ ~ n i r u a ~ r i n d u u a u  

1 A uboudnwnaun'w < ~ ~ ~ h h r i n ~ l u a ~ w u n n 7 3 ~ n w 7 a w y ' i  LVR 2 ~ ~ u l ~ n ~ ; u & a d ? d ~ u ? ~ 1 3  
lsr~iauus:n2wJ~su ~ d n n ~ u ~ r i n ~ i u u u a ~ u ' n ~ ~ u ~ ~ t b u " r ~ ~ ~ ~ n ~ ~ ~ a ~ ~ ~  Rjnlnhrin~iu~um 
2 A 
wunn-t~!nui~w$ a n  2 i l w u  430 nu $ ~ L J ~ ~ % ~ I ~ ~ & ~ U R S ~ U ~ U  5 &w 1)nls 

i<nj,;n~;uu~ilusluynna 2 ) n i ~ t ~ m n s s ~ i n ~ i o u  3) n ~ s r i ~ ~ ~ i u u ~ r ~ a u q  4)nGlo~r~n 

i?omijoustun"la 5) ni.rR'~cin ~ ~ d w n n ~ ~ d n w ~ u ~ r l i ~ ~ s c u o n ' ~ n i ~ ~  6 - 9 

- 
X 

S.D. 

A?'IUAarlD 

- 
X 

S.D. 

- 
X 

S.D. 

R3?UYIUlU 
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~~iui~nrniio.u'ni?uu S.D. 1.17 1.18 1.49 1.13 

a ~ W ~ J C J  n~ iunuiu  diunaid d ~ u n m ~  u'au diunwl~ 
*** 4 *.I 

1.6 ~:ld%nliu4aui?a - x 2.72 2.62 3.07 2.79 

u'atlmnqdnn-ia~~n: S.D. 1.04 1.06 1.15 1.08 

n m u i ~ ~ ~ u 4 ~ r g a ~ d  S.D. 0.98 1.24 0.47 1.09 

1.8 n Z l d ~ k ~ 4 ~ ~ i ~ l l u  - x 2.1 1 2.52 t .94 2.45 

L ~ U ~ J F ~ ~ I U ~ ~ ~ & U R :  S.D. 1.03 1.29 0.51 1.22 

La4 

I .9 lwi~trua:~wnn7~nan - 2.04 2.43 1.65 2.33 
X 

1Go~~iuCn~3nw S.D. 1.27 1.25 0.5 1.22 

naq uhXryn7~tm'uuu S.D. 'I .08 1.22 0.52 1.14 

2. &iiun~%Crans~uGn~?~~u j? 2.23 2.68 2.61 2.63 

S.D. 1.04 1.03 1.12 0.92 

~ T I U W ~ L I  Goir I h u n a w  dixnaia d ~ u n a i a  
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- 
X 

S.D. 

n37uYIu7u 

' i~nnr<iiy~do S.D. 1.19 1.16 1.09 1.08 

gJ~JrnFiwq6nTXJ s.0. 1.06 1.26 1 . I4  1.46 

S.D. 1.1 1 0.97 I .l6 0.89 
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m a k ~ r ~ ' s u u a : ~ ~ u l  

Cndau 

3.2 h~~iunb1vlunmuhC~ 

h d q u ( i l n r n a ~  

~rn~iuutdaGn~7uua: 

abnY'lrJT~~6-,i7pai~~ 7 

sl wu'n Auu 

3.3 lss~?uu<~iion~-bulaj 

aoani?a~rYummu 

Caarnma~u'n~inu 

3.4 ~ ~ J L ~ u u T I I R F I ~ ~ ~ J ~ ~ u ~ € I  

- 
X 

S.D. 

R?l%lH&JlLI 

- 
X 

S.D. 

~7n$dnn-ja~lun7m S.D. 

~ul?ll~lwdad%Jd~~ ml1UHUlU 

wq:nrruGnr?uu 

3.5 n21rj~Gunmuihn'y1u - 
X 

nwC~Eiln3ra I suy  S.D. 

3.7 npinn~~lrialriolun-n - x 

'l.a*~nn~n'i~n?r S.D. 
4 n'na~nnain~wais~6 m37U79uqu 

ua:Gmu?Cn~~uu 
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lunisrll f i ~  ~ ~ ~ U U J L & U  S.D. 1.07 1.15 1.05 1.16 

Kans.rucia~iiiuua:vJwu~ S.D. 1.13 4.21 1.17 1.1 8 

- 
X 

S.D. 

- 
.x 

S.D. 

- 
X 

S.D. 

R T i U M U 1 U  

- 
X 

S.D. 

- 
X 
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- 
X 

S.D. 

- 
X 

S.D. 

- 
X 

S.D. 

- 
X 

S.D. 

f137UMU7tl 

- 
X 

S.D. 

A?7UHU?tl 

- 
X 

S.D. 

R?1UMU7U 

S.D. 

% 

S.D. 

diun N ~ J  
มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



S.D. 1.08 1.03 1.07 0.97 

uan~r~m~mmYn~?au6ii  S.D. 1.23 I .I 5 1.09 1.13 

d ~ i i i ~ ~ i u i i ~ i  aUln~juu S.D. 1.23 1.38 1-10 1.12 

- 
X 

S.D.  

w 7 1  UMal1 LI 

- 
S 

S.D. 

- 
X 

S.D. 

'7!31UMZJ'W 

- 
X 

S.D. 

n?lUI?aJ7u 

d A 
~ ~ n d i ~ d n ~ u n ~ u w n  S.D. 1.14 1.18 1.07 t .12 

u'nfiuuo;lun-r.squau DJ FI?IUIIUIU h u n a i d  d i u n a i ~  IJTU~BTJ diunaia 

( ~ 4 ~ 2 % 2 $  
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- 

- 
X 

S.D. 

'il3711M;UlLl 

- 
X 

S.D. 

- 
X 

S .D .  

P131lJMU7tl 

- 
X 

S.D. 

- 
X 

S.D. 

~ 3 l U H S J l U  

t I ? W f ? U  X 2.45 2.77 2.81 2.w 

S.D. 0.79 0.99 1.08 0.84 

C ~ ~ ~ P I W A ~ ~ ~ I  6ou nliwnaw d-runaw dwna74 
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- -  A 
. s .D .=o .~~ )  L ~ U ~ B ~ ~ ~ ~ ~ ~ ~ ~ R B ( I . ~ ) ~ ~ ~ ~ ~ Q J ~ U ~ ~ : ~ J ~ ~ R ~ ~ B L O W ~ ~ ~ ~ L I L ~ ~ J I M ' M " ~ L ' ~ ~ ~ U ~  
w qiin~.rudIriw'dd,rnrri( ~ = ~ . O I , S . D . = I . ~ ~ )  (1 . 2 q r r ~ u u ~ n n ~ ~ u i ~ u i i o t w n i r J a ~ ~ u u u s r  

u A d Q m i  nmairi~ouv ~ J C ~ I ; L I U (  a ~2.92 ,  s.D.=~ 20) ~1.3~rin~iouIu2tin77~iauijaIunis 
Y U 

dad ~ U U ~ : ~ f i l d ~ ~ 7 ( ~ = 2 . 8 6 . ~ . 0 . = ~  (x 
=2.46.S. D.=1.12) 2) $ - i u n i ~ [ i ~ d a ( ~  =2.65,~.~.=0.97) iro~ri?<u~7 LI$do(2.1 )~$d&m7 

A d  " ~ ~ ~ i l a s u u s m r ~ a l ¶ l u ~ u ' n ~ ~ o u n u ~ ~ ~ n ~ a d ~ ~ ~ r  1 ~ s ~ i ( r i ? w ( ~ = 2 . 8 0 , ~ . ~ . = 1 . 1 3 )  (2.2) 

Ira tinuqin n q m i  II ~ i u n ~ ~ d i  L ~ U J I U  A i ~ n q ~ i i ~ d  ~rin~iowln'uri~uaubKu$( x=2.75. 

S.D.=I -14) (2.3)~~l~7in~sunlll~~~7~d1ru~ i5u 7 ~ ~ n o d ~ u % a ~ l ~ t i l i i n ~ ~ ~ d d o u d ~ ~ l n '  - d 
10u?dn~unailnnu~:uu~Ju~io~nna(x=2.74,~.~.=1.12)~~~rn~dia~d~~~-~~~l(i~dy~~n 

riimnvllCn 1% (51 =2.43,S.0.=1 .I&) 3) wiunis&nso~pr'n t?tltb(x =2.63,~.~.=0.92)i%I4 47WUU 

s-~ufon"a (3.1)n~8~rori~ai~un~~ti~~nnwqln-rsulin~~ouJnuliia~un~zw^ilism1~uon 

riminu ( a =2.75,S.D.=1.16) (3.2) ~dilnn~a~~illiiiri~ui~u~~ni~d~:~~uwq~n~4~~ ~J&L?UM 

(~=2.73,S.D.=1.17) (3.3)~n1ll$n~~l~1~r~1n~~~mn~urrin~iou~w'a<a~un~ilwn~udn~~iu 

~ ~ ~ G ~ I J ~ J G I L ~ U W O  (X=2.61. S.D.=110) L L ~ : ~ S . ~ ~ ~ U U Y I R ~ ~ S ~ T ~ ~ W ~ U ~ U ( ~ ~ ~ J B J ~ U  

n i ~ ~ s m ~ ~ ~ w ~ n ~ - l i ~ u ~ ~ 9 ~ a u ' n i ~ t l u  (F=2.52,S.t).=1.15) 4)  niuni~fCnis'n~iuw~flu~7~1yn~~1 
V A  a -  

( ~ = 2 . 6 0 . ~ . ~ . = 0 . 8 5 ) L ~ e r ~ ~ 7 w " 2 1 ~ 7 t l ~ a ~ ~  ( ~ . ~ ) ~ ~ ~ ~ J ~ M U ~ ~ ~ ~ U R ~ M ~ ~ M ~ ~ ~ H ~ U U P : J I U ~ ~ L ~ H  

ZuIw iiuuuinvi7I~~uarin~iouI~7rik~n"~( x =2.84,5.~.=1 .i 7) (4.2) nZI j~?a~Iun-nGnw 

munr ~ l o n  ~ ~ ~ ~ Y - I I s ~ ~ E ~ E ~ I w R ' ~  RTIULI~:W~R R ~ U R ~ U ~ ~ B W  1 V O J ~ ~ L ~ I I U ~ ~ L J ( ~ = ~ . ~ ~ ,  

S.D.=I I 1) ( 4 . 3 ) n ~ l ~ ~ u ~ n ? ~ u i n ? u r i o u ' a u ~ ~ n ~ d n ~ ~ a ~ ~ 1 ~ r ~ n ~ l i o u 2 w n ~ . r l ~ ~ ~ ~ ~ ( - i  =2.79. 
d 

S.D.=I 08) ~ ~ i l ~ ~ ~ ~ ~ ' i ~ ~ ~ ~ r ~ a t l n ~ ~ a a n ~ t l t l u Y ' ~ u u ' n ~ u n n = ~ , ,  S.D.=1.22) 5)Rju 

n~1Ei~~aiurint4oua=z.56,~.~.=0.89) i~o~i76unoioF;s(5 . i  ) ~ud~:u~wnthar fu f i an~~u  

~ J L R ~ u ~ L B ~ ~ ~ u ~ ~ ~ L ~ ~ ~ u ~ ~ ? u ~ M ~ ~ ~ R ( x  =2.87,~ .~ .=1 .I&) ( 5 . 2 ) ~ n ~ ~ f l ~ ~ d ~ ~ ~ n ~ i u i ~ u ~ ~ ~ u  

n~s~~n'onsrusi~~a5u~~a:~hu~u"n~5tlu(x = 2 . 7 3 , ~ . ~ . = 1  .I 7) ( 5 . 3 j l r ~ ~ ~ t l u m ~ i n ~ ~ u i ~ u u " a ~ i n  

~ n n . r o ~ I u n ~ . m ~ u u 3 n ~ ~ ~ 4 0 ~ 3 " ~ ~ 1 ? ~ w r ~ ~ n ~ 3 u ~ " n ~ ~ u  x =Z.GZ,S.D.=l. I ~)un:Ir~~iouIriI$ 
n?7ainniylun~r~r:~u~i]nfifa~u'n i i t l u ~ A a ~ u n r ~ u  L ~ ~ : U ~ I I < ~ H ~ K ~ U - I  ?us r r in~inu 

(F=2.29,S.0.=1.17) 

ii~u~un~u$uirr1~~3~1?tluu~:~~{aauu wuii luniw~~u~nsqu&uua:47uJo ri 
cl i ~ ~ a b o z - M I  a$u~:$u ~ o u  (;=2.45,S.0.=0.79) ~ ~ u ~ h $ u d ~ ~ e ~ a > i o h w u n t - i , o u ' a r ~ n  

uinldalu'au'l6uri I) Riun~sR'~dn(~=2.63.~.~..0.91)~~a~i~~usia~a~a(1 . l  )n$JGnni 
da 

n ^ ~ ~ l u ~ ~ ? u n s u r i e n i s ~ ~ ~ ~ ~ ~ u ' n ~ ~ ~ t b n u ~ ~ ~ e d ~ ~ f i r ~ ~ u n b o i u ( x = 3 . 1 8 , ~ . 0 . = 1 . 2 3 )  (1.2) 

n~l i i in77u$unz:u~wni~i i  16u~?wd~daGn lion( x =2.80.S.D.=1.22) (1 .~)ITJL?LIUII~R~TS 

I l ~ t m u ~ ~ u ~ u n m ~ a w ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ u ~ a Z ~ n ~ ~  kddacn Euu( n = 2.79. S.D .= i -22) aarn21% 
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" a ,  d - 
n ~ u & o r i i ~ 1 h i b w l u n i w ~ 3 ~  ~ n s i u ~ i u u ~ : n o u o u n ~ t ~ a t l d q ~ ~ a ~ ~ ~ f : ~ ~ d ~ u  

n m  (F=2.81 ,s.o.=r .07) ~ ~ ~ t i i ~ ~ ( i ~ ~ a d ~ n ~ w ' i ~ u ~ ~ m u u ' a ~ ~ ~ n ~ ~ i n ~ d ~ ~ u ' a u ~ w ' u r i  1) &U 

ni.rjo~niru~run?~d~~~~x=~.75,~.~.=1.0~1)~?~1~h~u~1u$nh(1 . I ) C ~ L ? L I U ~ ~ L $ B ~ ~ ~ ~ ~  
A d  " Y 

aiuisad-roin8alimiuunudq~i~$i (x=2.87,S.D.=1.20) (1.2) n2ul.nimlurlu alL5IJHR 

n~.rnn"lwqqn^n.r~uriniiowari~dnnnss~ (ic=2.84,S.D.=1.18) ( I ~ ) I T J L ~ I J U I J ~ U I L I U ~ L I ~  
<w~uu1un~sr]o~~uu~rud~~~~7~nfitlu ('1=2.82.S.D.=1.18) u ~ t ~ w i ~ o d ~ d n ~ 5 ~ ~ n ~ i n d  

~ $ i ~ o n ~ ~ ~ ~ n i . i i i i n ~ ~ ~ ~ a a ~ ~ ~ ~ o u  (x=2.40qS.D.=1.09) 2) h u n m i < n C n ~ i u u t i l u  

n o y  nne (~=2 .67 ,~ .0 .=1 .1  ~ ) ~ ? o ~ h ~ u n s $ a ~ o  (2.1) n2~$?un?iui?u~o$~u07nddnn~a~ 
u d u  P C P  us-Cn~~oulunxlri 'Qa;~ (F=3.07.S.D.=1 .AS) (2.2) n ~ ~ n u i n a a ~ l l ~ u n n ? ~ ~ ~ t b u ~ r ~ i t b  

w L R V ~ U ~ T J  ~ i l l ~ u l  n l j i . [ < ~ u ~ ~ n i ? f l u ~ m ? ~ k 3 ~ d  (f=3.02,S.D.=O.M) (2.3) R ~ G L ~  R ? ~ U  

nl7!n~i,lslusr b ~ o n b i f o . l ~ u r i n b ~ ~ 1 ~ ~ ~ ~ 1 ( ~ = 2 . 2 8 , ~ . ~ . = 0 . 6 7 )  L \ A ~ ~ T J L ~ L I M ~ ~ L ~ Y W ? ~ U ~ ~ I ~ ~  

n ? s ~ ~ u u u d ~ : ~ w w q ~ n ~ ~ u b d n ( s ~ ~ ) ~ d 8 ~ ~ ~ n n i ~ b ~ d a w ~ ~ ~ 3 ~ 8 1 ~ ~ ~ n ( ~  =140,s.D.=0.52)3) 

G i u n ~ . i d r ~ ~ H u & P r o w ( x = 2 . ~ ,  S.D.=1.16) i~o~i16unuu 'of fa  (3.1)~ud.rrulnr~1h wyu 
nPanr~liii~~a~~us:w'wtbiu'n~~etu~~~u~~~in'~ (x=2.75,S.D.=1.17) ( 1 . 2 ) n 2 ~ ~ n n ~ i u i ~ n G o  

I w n m I ~ n n 8 n i f  n i ~ d ~ ~ i n ~ ~ ? u ~ ~ a ~ ~ ~ ~ ~ ~ ~ b ~ : r r ' ~ u i ~ ' n ~ ~ t r ~ ( x = 2 . 7 4 , ~ . ~ . = . 1 6 )  (1 - 3 ) n ~  

' U ~ A T ~ ~ ~ ~ J L R ~ ~ ~ ? ~ U ~ ~ U ~ ~ I ~ ~ ~ Q I U ~ ~ ~ J ~ ~ ~ ~ L ~ U U ~ B ~ R U ( ~ = ~ . ~ ~ , S . D . = ~  . I ~ ) u ~ ~ ~ ~ J L ~ L I ~ Y ~ R  

n ~ i u i ~ u i a u i n ~ n ~ a a ~ I u n i a ~ i  uuani ~ ~ w " s ~ i u ~ ~ ~ w ~ i n a ~ u i i : n ~ S u u  (3  -2.41 ,s.D.=I 07) 
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1 ~ ~ f i o u u s r n ; f ~ a u  L ~ ~ F ~ ~ u w ~ R I u ~ ~ ~ ~ ~ ~ B I ~ I J u ~ ~ ~ ? ~ ~ ~ ~ % ~ ~ ~  ~ W ~ I W S ~ U U E ~ ~ ~ ~ U ~ ~ U  

!G~rikunls~<nGni?owiilwsioynna n i u n ~ ~ l n ~ a ~ l i m i o w  uazRiun~sFi~~~iurini%tu 
**A u~nri1~nirsd~~u"Guh$yp17~anan'1:Ku O.WI ri~u&urnr?a~<~ua:i~n~~~d&tl~iia=:4~~ 

nlsri~dinr~nsi7r~~ari7~u"~i:uh~~n7~1o"~i3z~tl 0.05 

~ ~ o w u i i n ~ ~ u u d s l l - r ~ u ~ ~ m n d i ~ f u  $r imnc$"~ia ios lu+j  boiini.mnnuu.u~lavlww~au~a~~%d 
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J " 
m n d  9 n ~ . r ~ d i a u ~ ~ i a u r i ~ ~ i l ~ t l ~ ~ ~ ~ 1 1 ~ w ~ n ~ ~ 1 . a ' ~ : ~ ~ ~ ~ a i ~ ~ 1 1 ~ P a u ' n 1 ~ ~ ~ 1 ~ a ~ m n ~ ~  on 

X d 
nR~~~uyo~liniiow$u~n~1u~nwrnauiu aj$ahrin~1unnwunrn3:n~7~wy? 

nq 2 n~ufullim11~1~liouua=m~I;'~au 41 v u n n ~ u n i ~ l ~ ~ ~ a i i ~ ~ u a  n ~ ~ a m n n - ~ s  

1~ ~l n7rnslnauaos~ad~vi (Scheffe's method) 
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amw 1 1 m r u d i u l n ~ o ~ r i 7 r ~ d ~ 1 f l ~ 1 ~ i ~ ~ 7 n ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ i a 0 1 ~ d a ~ n ~ ~ e r ~ ~ w d 0 ~ 1 ~ n ~ ~ ~ a n  
Y A  

n a ~ ~ ~ u u e ~ ~ n d o u ~ u 1 1 " % 1 1 u ~ ~ ~ i n a 1 b ~ u  &~mh~n~iunnwunn1~R"n~7~wy? 

nri 2 nAu$nnro~ i i u u n n i a 1 ~ r ~ u n i ~ ~ n ~ 7  ~rn~lnisnnnuuua~lad~d 

(ScheWs method) 
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1'11d~d (Scheffe's method) (4 U A W J ~ U R ~ T I ~  13 
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ndld (Scheffe's method) & U B R ~ U R I I I J  17 
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~Zll"s0u - S 0. S.D. 
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