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#1579 13 (9a)
2, 32

b, b, b, b, b, by
13 5 g 14 8 19
14 18 12 15 20 19
13 12 6 9 10 17
14 2 8 4 16 15
14 14 8 1 10 19
15 8 12 11 17 10
18 9 17 4 7 11
5 16 17 16 18 11
6 10 16 10 14 20
10 5 16 16 10 9
11 16 7 11 7 15
19 14 14 15 16 15
17 11 5 18 15 7
7 12 10 17 15 8
10 16 13 a8 16 16
N 32 32 32 32 32 32
IX 410 341 a1 388 449 458
%% 5704 4069 5855 5274 6857 7004
X 12.813 10.656 12.844 12.125 14.03 14,313
SD 3.814  3.747 4.311 4.286 2.239 3.805
sp?14.547 14.040 18.585 18.371 17.969 14.478
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209B15MLa8 {Hartley's test)

97 (Winer, 1971 : 206)
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uwudigﬂi
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sstotal = [ABS] - [X]
ssA = ial - (Xl
SEM = {B] - [X]

- aBl - [a] - [B X

SS,n [AB] [a] [B] + I[X]
SSW.cell = [ABS] - [AR]

A5 14 91919319318HA M SUS I e E Saguai s Taiaantmun 2x3

Source of Variation 55 af MS F
F- SSA p-1 SSA/df MSA/MSW.cell
B ssB g-1 SSB/df MSB/MSW.cell
A — -
B SSAB (p-1)(g-1) SSAB/df MSAB/MSW.cell
W.cell -
ce st.cell pgin=1} st‘cell/df
Total i3S npg-1
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waInn s anaL

A5 15 ﬂ1i1qa§u AB

U
b1 b, b3 NIAVHA
a, 410 341 411 1162
a, 388 449 458 1295
WA 798 790 869 2457
N 2
z (ABS) = [ABS]
1
N 2 2 .2 2 2
z (ABS) = 177 +137+10  +. . +16
1
= 34763
N 2
{ £ ABS )"/npq = [x1
1
(245D
B (32)(2)(3)
= 31441.922
P g 5
Z{Z R ) /ng = [a3
1 1

= 14065.042 + 17469,010

= 31534.052
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[B]
9950,06349751.563+11795.391

31501.017

{AB]
5253.125+3633.781+5278.781
+4704.500+6300.031+6555.125

31725.343

(ABS] - [X]

3321.078

(al - {x1

92.130

(Bl - [¥X]

59,095

[AB] - (a3 - [B] + [X]
132,196

[aABS] - [AB]

3037.657
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I3 [v) g
wininlunisie 186
Source of Variation 58 af MS F
*
A $2.130 1 92.130 5.641
B 59,095 2 29.548 1.809
AB 132.196 2 66.098 4,047
W.cell 3037.657 186 16.331
Total 3321.078 191
E
p < .05

L1

NISUATDUHBN 1TNARA MAN (simple Main Effect Test)
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b1 b2 b3 YIVAA
a, 410 341 411 1162
a, 388 449 458 1295
&
VIR 798 790 8685 2457

h
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at b

at b

at b

at a

at a

5253.125+4704,500-9950.063

7.562

3633.781+6300.031-9751.563

182.249

5278.781+6555.125-11799.391

34.515

5253.125+43633.781+5278.781-14065.042

100.645

4704.500+6300.031+6555.125-17462,010

90.646
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[l : e g
a1 lun1si 1Haaw
Source of Variation S5 af M5 F
1. A 92.130 1 92.130 5.641
2. Aatb 7.562 1 7.562 0.463
* &
3. Aatb, 182.249 1 182,249 11.160
4. aatb, 34.515 1 34.515 2.113
5. B 59.095 2 29.548 1.805
6. B at a 100.645 2 50,323 2.081
7. B at a 90.646 2 45,323 2.775
8. AB 132.196 2 61.601 4.047
9. W.cell 3037.657 186 16,331
10, Total 3321.078 191
R *
p < .01 p < .05

=y =] = g q.u [ d' ) e =
T35 nsp mawnd  (Tukey) VAW S WL AAIN 1TUN L S8 I8 INguiin TEIYIY

-« = 1
4,2 wadgauwlss lﬂﬂ‘].m?jﬂmﬂﬂﬂ'l‘iﬂﬂﬂﬂ\]ﬂﬁn {(Multiple Comparison)

{ = v N
dalignsfial  (kirk, 1968 : 88)
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{(Studentized range}
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L -4 -
YUN 1 LUIgULvBY

X - a1
X1 = 12.812
i =

2 10.656
X - )
K3 12.844

E 4 '
AUN 2 UNuAI

MS = 16.331
e

n = 86

v = 186

A197MI199Y D7  (Kirk, 1968 : 531)

9.05(3,186) = 3.3
9.01(3,186) = 4.2
R
Mse
HSD - e
9. 05(3,186) a

= 3.31 x 6.412

1.364
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. 01¢3,186)

4.12 x 0.412

MS

I

T O

1.697

2 X3 %
- * % =%
g 2.188 2.157
X - 0,031
% _

* %

p < .01
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1. wian i dafumeaanmadauiennaiiaiise  Tasldgas kr-20

gﬂi (Ebel, 1966 : 327)

k Ipg
r = (1 - /=
k=1 2
Q‘ . [3 L]
i Wiy A1972930 Jaiiun A agay
k wiy Snudialuwnvagay
o
p wny ¥nsauzaifinavgn
¢ umu dndunsdfiinouin
52 WL AYR72 NI U s sadauy salfy

) Iy o Al dl ]
797131 gaive wwumadauaiim (1383197)

K = 10
s = 6.4
Zpg = 2.15
WwLA1gas
B 10 2.15
¥ = -1~ T -
= 0.738

LtL o ama et lnmaseY At 0.738
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fnLdsfugaquwmasauaiiun 2 (1589391%)

X - 10
s> - 4.86
2pq = 1.94
UIUATEAS
10 1.94
r o (V- 788!
_ 668

. R0 daiunauuuvAdaL N9 L6658

2. WIRAIAIMIN  (Difficulty) ABAT p  WAZATDIUIRRTUN
4 -; -
(Discrimination) ABA1 r m@LMATaUN ISR MN15ILag 1owliadan tiusulia

Tawsafiomatia 27 1WesiTud  wartlinnsiasiFazee 9 tad W Haman
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A1319 18 AIAEEIN (p)  UAsA1RWIRRUUD  (r)  aavdpdsuianiiuah

ﬁ ﬂ‘ Lo ‘i. -ﬂ‘ )
LUBLSENEIUY 1 (LIDNLAT)

Hait AMIWEIN () A1BTUIRRUUN (1)
1 | .62 .70

2 .79 .44

3 .46 67

4 .54 .67

5 .62 it

3] - .62 .70

7 .70 .82

8 51 .51

9 .58 .90

10 .55 .77
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A1919 19 AAINEIN (p)  HALAIAWIRRNR () zpedadauFanituat

E 1 " i ] -
(ia3aeaiiti 2 (13893414)

¥ai AR (p) ATDTUNRIWD (1)
1 .70 .43
2 .46 .44
3 .36 .52
4 .46 .67
5 .7 .58
6 .62 .70
7 .53 .56
8 .79 A4
9 .58 .74

10 .75 .78
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