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1. AUAAIYA0N L AUAGH (Arithmatic Mean) Tﬂﬂiﬁﬂﬂiﬁﬂdtﬂafﬁﬁu

(Ferguscn 1981 : 49)

o _ o
Taem X wu aqdivolauade
IX  UWRU R TINTAIRTUUUANA Y

N WM AjUIURIaE1d

. ) -
2. A tdudEIUUNIRIZ I (Standard Deviation) lnal¥gas

B unaindu  (Ferguson 1981 : 68)

Y
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sD _ N X - (X)

N{N-1)

Tag®  sD win Ard I DELLUNIAS S
30 UM A SINMAEAEA U A LURLAR AU
(2% un AR TIUBB 0L LUWINATUINANTIN IED

N WU AIUAIEE1
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variance) fimadpurasaisniad (nartley) Tanlligns (anins  annzuona,
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Summary Table

Source df 88 MS } F
X i 55, MS,
af, MS4ithin
Ss MS
B B
B q-1 (IV)I-{I) 37 S
B Within
S5 M3
AR
BB | (p-13(q-1)| (VI+(I)=(TIE)-(aV)| = = i
AB Within
88 ... . .
W
Within N-pq (II}=(V) _a?_iEE&E
Within
Total N1 (I1I)-(T)

o Pl ) P - ¢
4.1 15 7LAT1ERA N SU T 1UTA NS UWUUATINITL THUIUDIL N

Han 1907120

2
(606)
(I) Y 2869.03

(11) (32322, .45 3076

il
I

(II1)

(77284 + 107584)
a7 = 2888.36

M [ —



{(IV) =

(v) =

585

df

S8

af

53

df

55, .. o=
“Wwithin

N ithin™

58

daf

154

(66564 + 121104)

“Total

Total =

(32)(2) = 29323
(12 + 1662 + 1467 4 182%) 2954, 37
3z
(IIT)-(I) = 2888.56 - 2869.03 = 19.53
p-1 = 2-1 = 1
(IV)-(I) = 2932.31 - 2869.03 = 63.28
g-1 = 2-1 = 1

(VI+(T)}-{IIL)-(1V) = 2954.37 + 2869.03 - 2888.56 - 2932.32

= 2.53

(2-1)(2-1) = (1)(1) = 1

(IT)-(V) = 3076 - 2954.37 = 121.63
N-pgq = 12B - (2}{2) = 124
(IL)-(I) = 3076 - 28695.03 = 206.97
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_ -

Source of Variation daf Ss M3 F
4 &
A 1 19.53 19.53 19.92
& &
B 1 63.28 63.28 64.57
AR 1 2.53 2.53 2.58
Within 124 121.63 0.98
Taotal 127 206 .97
* &
p < .0

4.2 uanWi?Lﬂiwxﬁhiwuuﬁiu71uﬁaeﬂxuuun1?ﬂqa§ﬂaqn1il?uui
Tudra 1 duawl

HENTAUIN
(1) = i%%gli = 4692.38
(I1) - (10%46%+...+7%) < 5880
(ITI) = (44?22?(§§02) = 4795.70
vy = (4§;z)f2§482) = 4741.14

2 2 2 5
(243 202 184 1
(V) - + 3; + 146 ) | 4B44.53

Ty S C e e s e et s i e e
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SSA = (IIT)—(L} = 4795.70 - 4692.38 = 103.32

de = p-t = 2-1 = 1

SSB = (IV)-(I) = 4741.14 - 4692.38 = 48.76

de = g-1 = 2=-1 = 1

SSAB = (IV)+(V)-(ITITI)~(IV) = 4844.53 + 4692.38 - 4795.70 -
4741 .14 = 0,07

deB = (2-1)(2-1) = (1)(1) = 1

stithin= (II)~(V) = 5889-4844.53 = 1044.46

S5, = (IT)-(I} = 5889 - 4692.38 = 119 .62

Total
daf = N-T = 128-1 = 127

Total
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: —
Source of vVariation df ss M8 i F
! * *
A 1 103.32 103.32 12.27
*
B 1 48 .76 48.76 5.79
AB 1 0.07 0.07 .01
Within 124 1044 .46 8.43
Total 127 1156 .62 9,42
+*
* p < ..MNn p < .05

= I3 1 =
4.3 HONTILATY YA SU I UNAAL LU A ﬂg‘ilﬁ\'!ﬂ't’i L ‘i‘ﬂ‘llf

Tuda 2 ek

HON 1 SATUIN
670 )2
(1) - B9 | 3507.03
128
(11) - (9%4524...22) < 4390
9 2
(L1T) = (393 + 277 ) _ 3459315
(32)(2)
2 2
vy . 3987 c2iety
(32)(2)
) (2342 1159% 1162211152

= 3734.56
32



38 =

df =

55 =

df =

S8 =

df =

35

daf . ., =
fw:.thm

SS

total ~

9 otar =

Within~

158

(ETI)-{I})=3812.15-3507.03 = 105.12
p-1 - 2-1 = 1
{(IV)=-(X)=3623.31-3507.93 = 116.28

(VI+(I}-(III)-{IV) = 3734.56+3507.,03-3612.15-3623.31=6.13

(2-1)2-1) = (1)) = 1

(EX)-(V} = 4390-3734.56 = ©655.44 )
Nepg = 128-(2)(2}) = 124

(rr)- (I} = 43%0-3507.03 = 882.97
N-1 = 12B-1 = 127
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{
{ _ 1
Source of Variation daf 58 5 M3 f I
i - e N i .
* %
A 1 105.12 105.12 19.90
&
B 1 116.28 116.28 22.02
AB 1 6.13 6.13 1.16
Within 124 655.44 5.28
Total 127 882.97
*%*
p < .01

L.b Nﬂﬂ1i%Lﬂ?1:ﬁﬁiﬁﬂuﬂiﬂ31uﬁaﬂﬂzuuuﬂ1iﬂaaéﬂﬂdﬂ1ilgﬂu§

Tud)e 4 Siand

HAN 1 FAIUIN
-2
(1) = €493) | y945.32
128
(I1) = (7%45%4...2%) = 2500
2 2
(rrr) — igﬁghiglg_l = 1994.07
(321(2)
2 2
(1V) - {301 °+198 ) = 2028.20
{323(2)
2
(V) - {177 +1122+1242+862) = 2082 .65

32
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S, = (I1I0)~(I) = 1994.07-1945.32 = 53.75

df = p-1 = 2-1 = 1

SSy = {(IV)-(T) = 2028,20-1945.32 = 82.88

dfy =  g-1 = (2-1) =1

58,5 = (VY+{I)=(IIT)-(IV)=2082.65+1945.32-2028.20-19%94.07=5.70
deB = (2-1}(2~-1) = (1)X(1) = 1

s . = (FTI}-(V) = 2500-2082.65 = 417,35
Within

deithin= N-pg = 128-(2)(2) = 124

ss - (TT)-(I) = 2500-1945.32 = 554.68
total

af = N-1 = 128-1 = 127

total
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Spurce of Variation af S8 M& F
& &
A 1 53.75 53.75 15.99
* k
B 1 82 .88 82.88 24 .66
AB 1 5.7 5.7 1.69
Within 124 417.35 3.36
Total 127 882.07 6.94
i
O N S |
o —
* R
p < .01

Tutiag

(1)

(II)

(I1T)

(Iv)

4.5 n1i3tﬂiﬂ:ﬁhawuuuiﬁ71uﬂa4ﬂzuuun13aaﬂ§ﬂ34ﬂﬂiL§au§

1 $uami 2 e war 4 Fuawt
HFHD AU N
2
I
384

(82+52+. . .+22 )

= = 12779
(54)¢(3)
2 2
12
= G127 +819)  _ 145591.75
(6a})(3)
2 2 2
_ (7757 + 6707 4 499T) .

64(2)
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2 2 2 2 2 2
vy _ (4457439374289 433074277 4210 ) | 4401 .93
€4
S8, = {III)-{I)=10091.75 - 9841.50 = 250.25
= -1 = 2-1 = 1
af P
sSy = (IV)-(I)= 10144.73 - 9841.50 = 303.23
= - = . -1 = 2
af., q-1 3
5S,q = (V)+(I)-(ITI1)~-(IV}=10401.93+9841.50-10091.75-10144.73=6.95
' = ~1)(3-1) = =2
deB {(2-13{(3-1) (11(2)
S8 ehin=  (LI)-(V)
deithin= N-pg = 384-(23{(3) = 378
55 = (II)=(I) = 12779-9841.50 = 2937.50
total
af = N-1 = 384-383

total
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) Source of Variation daf Ss M5 F
A 1 250.25 250.25 39.59
B 2 303.23 151 .61 23.98
AB 2 6.95 3.45 0.54
Within 378 2377.07 6 .32
Total 83 B 2937.50
i _

4.6 HENTIILATIETRINW ST TR ATUINA IR BEa an 3L T

Tudae 1 Suani 2 fuaw war & Saf

HENIAUIN
(196232
(1) = =227 - 10024.59
384
(11) = (10%46%4+...42%) = 12779
2 2
(TIT) = (142 £ 820 ) _ L4204.60
(64)(3)
2 2 2
(EV) - (820 +643 4499 ) _ 49851
(6a}(2}
2 2 2 2 ) 2
6
V) _ (472°+369°+301°4348%4274 4198%) o

&4
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SSA = (ITI)-(I) = 10294.60~-10024.52 = 270.01

de = p—'i = 2-1 = 1

SSB = (IV)-(L) = 10428.51-10024.59 = 403,92

af, -~ qg-1 = 3-1 = 2

SSAB = (V)+{I)-(ITT)=-{(IV) = 10702.03+10024,59-10294.60-10428.51
= 3.51

deB = (2-1}(31) = (1)(2) =2

SSWithin= (IT)-(V) = 12779-10702.03 = 2076.97

£ _ - = _( = >
d“Within" N-pq 384-(2)(3} 378
38 = (IT}~-C(I} = 12779-10024.59 = 2754.41
total
df = N-1 = 38B4-1 = 383

total
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T ,

Source of vVar iationi df 35 | MS : F
. ! .

A 1 270.01 270.01 49.18 **
B 2 403.92 201.9% 36,78 "

AB 2 3.51 1.75 D.31

Within 378 2076 .97 5.49

Total 383 2754 .41

* %
g < .01

E] = o4 ¢
5. DIINATAY LY IHY LMEUNKAAR UL AE (Tukey) 1ng1d

gas  (gpms vasglay 2527 1 155)

HS
HSD = g Al—
n
Taed a Wi A13NNATeaInas @Rt L Inadt sud (studentized range)
« Wy gz sulae iy
y ¥ -y L] ot
v wn fuwisartandudeszeas Ms_  WAYAMIUILHY
RELLERS
MS_  wnu A1 LEADD B AALINNAFAEBI Y BIAIIHARIALAG A
n win it luudas seiun 1 sveasitssiuiiod iy

WIIEDNA



166

= < w = =
5.1 HaNV ada L FE LY EJUHH i’i}hu'ﬂl'ﬂ JHMRN L HURGA LR 1IN WU

[ =4 4 a =i = a = ¥ s & . &
A1 T8 R U 3L T Tee aling Soungeuazing Soudnalugiy 1 alani 2 ddad
EY) u

uaz 4 dland

A e 6.32
v =01 = 9.01(3,387) A o,
- 412 [832
N| 64
- 1.29
- - 16.32
K «.05 B0 = 9 953,380,
2
- 3.3 6.32
64
= 1.40
) - w oA - I -4
A1911 31 n13LﬂiﬂuLﬂﬂuuﬂmuLaﬁﬂnmﬁadﬂzuuuﬂﬁiﬂaagﬂaan13tiﬂuiTuﬂ1q
Ve 2 e wer 4 Hand weadin Seudl
X X2 X3
*k
X, = 6.95 - 0.81 2.44
1
- - 1.63
X0 - 6.14
X, = 4.5
%, 4.51%
*
p < .0t * < .05
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“w oA a5 ] <
A1519 32 N3l Senisuiiedn avednes wnsauunsasagea s soudludig

w
1 Sl 2 Miawl usz 4 e e ating Soudiy

X s Xq
— x k
K, = 5.15 - 0.83 1.87
% 4.32 104"

2 = . - -
X3 = 3.28
* * *
p < L0 p < .05

o o w A a 1
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