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ABSTRACT

The purposes of this research were to investigate
-the influences of types of lessons.and time allocation on
mathematics achievement and retention of Pratomsuksa V
stﬁdents. " The research ﬁlso intended to study the
_interaction among two variables : types of lesson and
time allocation. Types of lesson were varied into three
.levels : cartoon lesson, program lesson and regular
lesson. Time allocation were varied into three level :
the first period in the morning, the first period in

the afternoon and the period before the last five in

the afternoon. The subjects were 270 Pratomsuksa V
students of the academic year 1992 from 4 medium-size
primary schools of changwat Yala. The subjects were
randomly assigned into nine groups, 30 students in

each 3 the experiment groups étudied cartoon lesson

and program lesson and the control group studied regular

lesson. The instruments were three types of lesson




ii

and a mathematics achievement test. The subject in

- each group received only one treatment, studied decimal
lesson for 40 minutes. Then, the subject answered the-
mathematics achievement test. After the first test the
subject were measuréd by the same test for retention
scores at the end of the second, the fourth week, respec-
tively. The ANOVA 3 x 3 completely randomized factorial
design (types of lesson x time allocations) was applied
to the data analysis. The One-Way ANOVA was used for
repeated measurement. The results were as follows =

1. There ﬁas no interaction between types of
lesson and time allocations,

2. There was no significant difference in
mathematics achievement and retention scores of types
of lesson. |

3. The students studying mathematics content,
in the first period in the morning and the first period
in the afternoon scored hisher on mathematics achievement
test than those studying mathematics content in the
period before the last five in the afternoon but there
was no significant difference in retention scores.

4. There was no significant difference in
retention scores of types of lesson and duration of

measurement.
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15 18 16 - 20 17 15

10 10 8 10 8 9
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A1719 30
8.1 a
b b, b, b, b, b,
16 14 13 14 13 11
18 18 17 21 i9 15
8 10 8 10 8 9
16 15 13 18 14 11
10 20 18 22 19 16
9 11 g i0 9 9
186 13 13 16 14 12
20 20 18 22 18 17
9 . 16 10 i0 i0 i0
17 12 14' ig 14 iz
21 21 22 ] 20 20
7 12 11 11 it 10
17 17 14 i7 14 12
26 23 11 26 21 21
T 13 14 11 11 i0
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@7979 30 (aa)

1 2

b, b, b, b, b, b,

17 17 11 18 11 i3

22 26 14 27 18 21
n = 30 30 30 30 30 30
X = 430 449 376 450 398 368
rx~ = 6898 T281 5142 7710 5673 4914
X = 14,333 14,988 12.533 15.000 13.186 12.2686
S = 5.033 4.098 3,848 5.753 4.035 3.713
s® = 25.333 19.343 14.809 ’ 33.102 16.281 13.788



#1719 30 (a@)
a’a

b, b, b,
6 5 7
11 10 10
17 15 13
21 20 7
7 5 10
11 11 14
17 18 4
23 25 11
9 4 18
14 11 8
18 i8 11
22 28 18
10 4 8
14 13 12
18 17 19
10 6 8
14 12 13
i8 17 20
10 3] 8
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#1714 30  (@D)
8'9

b, b, b,
14 13 13
18 17 20
11 7 8
15 14 13
19 18 21
i1 9 8
16 14 13
20 14 22
11 9 9
16 15 13
20 19 23

n = 30 30 30

X = 442 389 382

£x® = 7122 6075 5638

¥ = 14.733 12.966 12.733

S = 4.585 ©5.962 5.165

s® = 21.029 35.550 26.685
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1.2 ﬂsuuuﬂ?1uaqaénnqnﬂ1L?au§

' =4 wr J
#1919 31 ﬂunuuﬂﬂ'}uﬁﬂagnadﬂ'}ﬂ7au§ﬂﬂaﬁﬂ\1ﬂ‘wnaaﬂ\1 2 HUa M

naviin Jau
3.1 8.2
b, b, b, b, b, b,
7 16 14 18 9 13
18 9 18 26 11 8
12 14 15 15 17 10
14 23 18 5 10 15
16 24 22 10 11 21
17 25 14 13 18 13
10 14 5 15 14 11
14 15 10 16 17 20
14 20 14 19 7 17
12 12 9 16 22 6
14 12 9 13 12 17
16 7 6 20 15 17
11 5 10 21 19 8
12 11 13 7 9 10
13 10 14 18 8 11
9 20 9 17 13 8
12 17 12 ‘ 15 12 8




#1719 31

1439

(an)
31 8.2
b, b, b, b, b, b,
12 22 18 10 i0 13
8 13 17 20 12 23
17 14 16 24 11 8
15 18 14 7 8 13
17 19 13 15 18 14
25 18 10 17 18 22
19 i3 20 17 15 12
23 18 15 22 14 10
12 i1 15 i3 19 19
24 22 11 23 10 20
11 g i5 14 11 13
19 11 14 i1 17 12
n = 30 30 30 30 30 30
Ix = 444 450 403 466 408 4086
rx = 7228 .7578 5853 8082 59982 6130
X = 14.8 15 13.433 15.533 13.80 15.5383
S = 4.751 5.343 3.892 5.393 3.909 4.681

It}

22.579 28.551 15.150

29.085 15.282 21.912




1519 31 (@a)
a’e

b, b, b,
16 8 iz
16 5 15
10 11 13
i3 g 8
9 13 6
21 24 18
3 20 15
20 12 14
16 i4 13
4 14 B
16 13 22
17 13 13
16 20 11
19 io 12
12 24 23
24 8 13
20 7 o
13 i5 8
i9 13 19
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@1714 31 (@D)
3,
b, b, b,
16 11 12
186 11 14
11 18 13
12 16 17
14 21 14
25 20 7
11 18 25
14 7 19
9 20 17
15 11 17
13 11 9
n = 30 30 30
yx = 443 417 418
rx> = 7213 6571 6426
¥ = 14.766 13.900 13.886
§ = 4.811 5.168 4.761
g® = 23.150 26.713 22.671
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' . - d
177149 32 ﬂﬂltuuﬂqquﬂﬁﬂgﬁﬂQﬂ'TTl?ﬂuiﬂqﬂﬁa\iﬂq‘fnﬂaﬂﬁ 4 dda

naviint Fau
a.1 az

b, b, b, b, b, b,
12 14 14 20 17 8
18 12 23 22 10 20
21 20 16 8 19 9
13 18 9 21 12 5
12 22 9 20 12 20
13 21 21 21 9 8
21 15 11 22 17 12
11 15 14 15 8 13
13 4 16 12 14 10
19 13 14 14 18 10
15 12 9 18 24 9
15 21 10 13 8 21
14 13 15 | 13 11 17
6 26 10 8 16 22
21 9 12 19 5 21
14 17 15 11 17 13
9 6 15 10 18 10
20 22 14 11 13 10

19 13 12 13 18 21
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#1719 32 (R8)

81 az

b, b, b, b, b, b,

22 24 17 16 7 10

21 16 10 21 13 15

16 18 13 3 13 10

2.4 18 18 7 11 23

21 12 13 16 13 24

12 19 14 21 20 16

15 18 13 13 13 9

22 18 12 10 18 9

21 15 15 4 15 8

16 12 12 17 9 7

8 9 17 10 7 8

n = 30 30 30 30 30 30

X = 482 464 413 435 400 394

£x> = 8428 7924 6011 7075 5898 6162
¥ = 16.086 15.466 13.766 14,500 13.333 13.133
S = 4.858 5.076 3.349 5.144 4.412 5.835

S = 23,581 25.774 11.219 26.465 19.471 34,050



#1319 32 (@)
a'e

b, b, b,
i0 14 4
14 24 27
10 17 20
21 8 10
17 15 15
13 25 18
9 14 17
20 14 13
11 9 8
25 21 12
4 232 9
15 14 7
19 12 15
9 8 13
10 18 19
8 19 15
20 17 12
15 24 8
15 13 12
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1319 32 (@8)
aaA

b, b, b,
18 13 15
10 9 19
19 19 21
18 23 16
16 7 8
17 i2 19
19 14 23
19 11 22
12 8 18
10 24 6
17 6 7

n = 30 30 30

EX = 438 452 428

£x® = 7060 7754 7052

¥ = 14.8600 15.666 14,2686

S = 4.789 5.705 5.711

s® = 22.937 32.547 32.618

15
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Y, ) <4 4
A177% 33 ﬂﬁ&%ﬂﬂTﬂ?']ﬂﬂﬂT?ﬁﬁﬂL‘Tﬂultﬂﬂﬂ’l‘fﬂuu

1 ~t ar
1.3 ﬂtﬁuuuﬁ'l']llﬂ\iﬂgﬁﬂﬁﬂ'l‘?l’iﬂuiﬂﬂ\luﬂlgﬂl«ﬂu

ATANAINVINAAD
find 2 Filann 4 Huannh
6 7 12 25
11 16 14 41
15 14 14 43
7 16 13 41
11 9 12 32
16 18 23 57
7 12 21 40
12 14 20 46
18 15 18 47
8 14 i3 35
i2 23 16 51
186 18 9 43
8 16 12 36
8 24 22 54
13 22 9 44
17 17 13 A7
EE 25 21 55
9 14 21 44




(an)
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@1919 33
L. H1ENRINITNARAN
fiud 2 Hilaw 4 Hua
14 10 21 45
17 14 15 46
14 5 11 30
18 14 11 43
10 15 15 40
14 10 14 38
10 14 13 37
18 20 4 42
13 14 16 43
19 12 19 50
14 12 13 39
12 9 14 35
14 14 15 43
19 12 12 43
11 9 9 29
19 16 15 50
12 7 21 40
10 6 10 26
6 11 14 31
15 5 13 33
10 10 15 35
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@919 33 (@)
ATEUANNITNAREN
Hut 2 Hiuaad 4 Fuaan
16 12 8 34
14 11 20 51
13 13 10 38
18 13 21 52
18 10 9 37
17 14 12 43
8 9 14 31
10 9 17 36
8 20 15 43
16 12 9 37
15 12 6 33
13 17 15 45
10 19 20 49
20 8 22 50
18 13 14 45
9 12 19 40
9 22 13 44
11 18 12 41
16 6 22 44
13 13 24 50
13 17 17 47
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@199 83 (@@’
ATENRNATNARDY

fun 2 Huaam 4 Hlam

20 17 21 58
20 14 16 50
19 186 10 45

9 15 16 40
16 18 18 52
10 id 13 37
17 17 24 58
12 19 18 47
14 13 18 45
21 25 12 58
21 18 13 52
22 10 21 53

7 19 12 38
12 13 19 44
11 20 14 45
17 23 13 53
17 18 15 50
14 15 18 45
28 12 12 50
23 11 16 50
11 18 22 48
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a1519 33 (@a)

1. AERANANTNAABY

ar a Fe
Fud 2 Huan 4 Huaw
7 24 21 52
13 22 15 50
14 11 15 40
17 11 18 44
17 9 12 38
11 15 12 38
22 19 6 47
26 11 9 48
14 14 ' 17 45
n, = 90 90 30 N o= 270
t, = 1255 1291 1359 T = 3905
nJ. o
£ T, /K = 58063
i=1
XJ = 12,944 14,344 15. 100
T*/N = 56477.870
o g s ¥
£ X ,,= 19321 20429 22363
1=1
k nd
£ £ X ,, = 62113
d=1
TzJ/nJ ; 17500.277 18518.877 20520.500
* 2
£ (T° )/n, = 56539.855
g=1. 4 9
8D = 4.523 4,832 4,549




o
1314 34  aziunitaananisidunt TaunuutiTun Ty

AMANAINNIINGEAD

Aun 2 Hua 9 4 Flath
4 18 20 42
7 9 17 33
7 13 6 26
12 28 22 60
12 11 10 33
10 8 20 38
18 15 8 41
18 17 19 52
13 10 9 32
8 5 21 34
8 10 12 30
8 15 5 28
12 10 20 4z
12 11 12 35

10 21 20 51
18 13 21 52
18 18 9 41
13 13 8 34
8 15 22 45
8 14 17 39
9 11 12 32
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#1919 34 (@)
ATINENNIINAR A
fiun 2 e 4 Hlan
12 18 15 43
12 17 8 37
11 20 13 44
19 19 12 50
18 7 14 36
14 17 10 41
8 186 14 38
8 22 18 48
9 6 10 25
12 i3 18 43
13 12 24 49
11 17 9 37
20 20 13 53
17 15 8 40
15 17 21 53
10 21 13 44
8 19 11 38
g 8 T 24
14 T 8 29
13 9 i6 38
11 10 22 43
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1519 34 (@)
ATHNANAITINARDY
fiun 2 Huaa 4 Huaan

21 18 19 58
19 8 5 32
15 11 21 AT
10 17 i1 38
9 13 17 39
8 8 13 29
16 15 10 41
14 12 18 44
11 8 10 29
22 19 11 52
19 13 13 45
16 14 10 40
10 10 13 33
9 10 15 34
16 20 16 52
14 12 7 33
12 23 10 45
22 24 21 87
18 i1 13 43
17 8 15 40
10 7 9 26
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A 34 (6D)
ANARRINVINARDY
fiun 2 fenit 4 Hila
10 8 13 31
10 13 10 33
16 15 7 38
14 18 11 43
12 14 23 49
22 17 16 55
20 18 13 51
20 22 24 68
11 17 21 49
11 15 20 46
10 12 16 38
14 22 13 49
17 14 18 44
12 io 9 31
26 13 10 49
21 19 18 56
21 19 9 49
i1 23 4 38
11 10 15 38
10 20 8 38
18 14 17 49
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A1919 34  (wa)

2, ATENANAITINARD Y

s 4 4
fiuf 2 Hlaw 4 ddenu
11 11 9 31
13 13 7 33
27 11 10 48
16 17 7 40
21 12 6 39
n, = 80 90 90 N = 270
t, = 1213 1280 1219 T = 3712
nd‘ 2
£ T “/K = 53414
1= 1
X, = 18.477 14.222 : 13.544
T°/N = 51033.125
 J
£ X, = 18297 20144 18895
= k nd o,
g X ,, = 57338
d=1 4
2 . * ¥ 2
T" /n, = 16348.544 18204. 444 16510.677 £ (T ,)/n = 51063.666
J=1.
SD = 4.678 4.632 5.175
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P u -
aeuuunielana1Tidunt TAURBUTTTEA D

#1919 35
AENAINITNARDY
fiun 2 Filan 4 Huaan
6 18 10 32
5 8 14 27
7 12 4 23
11 16 14 41
10 5 24 39
10 15 27 52
17 10 10 37
21 11 17 49
7 13 20 40
20 13 21 54
15 9 8 32
5 8 10 23
13 9 17 39
7 13 15 35
10 6 15 31
11 21 13 45
11 24 25 60
14 18 18 50
17 8 9 32
16 20 14 50
4 15 17 38
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1914 35  (@a)
ATEHANNTINARDY
#un 2.ﬁﬂﬂﬂ% 4 Haqw

23 20 20 63
25 12 14 51
11 14 13 38
9 18 11 36
4 14 9 27
18 13 8 39
14 4 25 43
11 14 21 48
8 8 12 28
18 16 4 38
18 13 22 51
11 22 9 42
22 17 15 54
28 13 14 55
18 13 7 38
10 18 19 45
4 20 12 38
8 11 15 34
14 19 9 42
12 10 8 30
12 12 13 37
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A1719 35  (dD)
ANANRINVINARDN
fiun 2 e 4 Fiaan

18 12 10 40
17 24 16 57
19 23 19 61
10 24 8 42
6 8 19 33
8 13 15 36
14 20 20 54
12 7 17 36
13 9 12 34
18 13 15 48
17 15 24 56
20 8 8 36
10 19 15 44
6 i3 13 32
8 19 12 39
14 16 18 48
13 11 13 37.
13 12 15 40
i8 16 10 44
i7 11 9 37
20 14 19 53
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#1719 35 (&)
AIBUANANINAADY
fiud 2 Fuad 4 Huan

11 11 19 a1
7 18 19 44
8 13 21 A2
15 12 16 43
14 186 23 53
13 17 186 46
19 14 16 49
18 21 7 46
21 14 8 43
11 25 17 53
9 20 12 41
8 7 19 34
16 11 19 46
14 18 14 46
13 25 23 61
20 14 19 53
14 7 11 32
22 19 22 63
11 9 12 32
8 20 8 37
9 17 18 44




#1319 35 (@)

i70

3., AMHWASAITNAADY

- & r's
fud 2 Fian 4 a1
16 15 10 41
i5 17 24 56
13 11 8 30
20 13 17 50
19 11 8 36
23 9 7 29
n, = 30 99 an N = 270
b, = 1212 1276 1318 T = 3808
nJ °
£ T, /K= 58160
4=1
X, = 13.468 14.177 14,644
T%/N = 53650.502
g
£ X7 = 18794 20210 21866
=1 A
ond
g £ X, = 60870
J=1 4.1
T /n,= 16321.600 18090.844 19301.377
173
s (7% y/n. = 53713.822
J J
=1
sD = 5,270 4,879 5.268
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aad ¢ £
2. ﬁnmn?ﬁ?unﬁﬁ%Lﬂ1ﬂanﬁa§anaquaﬁunn3nﬁQﬂﬂiL?au

<y - Fy 1 < [T T Py
Qﬁﬂﬂmmﬁﬁﬂa1uasﬂ1ﬂuﬂqa§ﬁaqnﬂ1L1au3 g?ﬂﬂﬂLﬂ11sﬂﬁﬂﬂaTﬂﬂ?§

aau N
aaadu

2

2.1 waAigamLanANe (XD

gai (Ferguson, 1981 : 49)

- I
X =75

‘d — 1 ar o -
tdn X UNY AUYONLATANEA
X Uny maiqnﬂaqnsuuuﬁﬂéﬁuau

N ENR 31UIURIDATS

: 4
0.9 WIAIRIRLLESLUBNIRTEIN (SD)

gai (Ferguson, 1881 : 88)

~ /NZXZ - (Zx)2
S = 7NN - 1)

< <
tg S Ny ﬁﬁuLUSQLU%N7ﬁ7§Wu
£EX wnu Nﬂ?ﬁﬂﬁﬁﬁﬁﬁﬂﬁﬂﬂﬁﬁzuu%?ﬂﬁﬂuﬂn
(ZX)2 LNu ﬁﬂﬁﬂﬁﬂﬁﬁﬁﬁwaiﬁﬂﬁﬁﬁﬂﬁuuuﬁﬂﬁﬁuﬁﬁ

N uni 3quiufiindns

- 4 ﬁ o
2.3 711A915HAIHL uianwurnavaIunyTlTn Taa

- 4
135019889 #19n1ad (Hartley)




172

gﬁi (Winer, 1971 : 208)

Szlargest
Fmax = —z—-——-—-—-
S smallest

4 4
viim S°larglest unu RQﬂuuﬂiﬂﬁaunﬁﬁﬂgﬁ%a
AP 1
naa

je2 L <},
S¥%smallest unu avrusdsdsunyan aanqm

¥ N 4 -
FauaarnnaTauatugunaHafdNanEN19n1TL TaRIT

L RE T E AT

s®, = 25.333
s®, = 19.343
g%, = 14.809
s, = 233.103
g%, = 16.281
s, = 13.788
s*, = 21.029
s, = 35.550
g®, = 26.685
HNUAITA T

_35.550
Fmax = 13,788

= 2.578
INA1T18 €7 (Winer, 1871 : 8795)

Fmax.01¢(9,29) = 3.90
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oy r'd
2.4 1Lﬂﬁﬂsﬂﬂ?ﬁuuﬂﬁﬂiﬁuuﬁuuﬂﬁﬂaL?ﬂaénﬁngié
- . k7 wr 6’ . [ V] 3
TutaanIvua 3 x 3 Tﬂﬂ?ﬁﬁmwaﬂﬁmuasgmiYunﬂ?ﬂﬂuamauu
(Kirk, 1968 : 175-1786)

LYl d’d” .
aguansuntyiuntTauan
N

)M (ABS)2 = [ABS]

1

N. 2
(% ABS) /npq = [x]
]_ .
P q .
21 M )] = (A
1 1

q p; 9

z [(zB)/onp] = ¢EB]
r 1

P q 2

T = [(aB)"/n} = [aB]
11 ¥

s bl

4 s ~t -4
L N WAL 3TUINUNLTEUNLIITUNTITNAAa INIWIG
4 Y] <4 & v oo . ]
noWNE ATUMUBALTAURLINTUANThaa v TUL e R

na
ar o <
P unit Tsauiadaanyds A (dszianunt 181
o s of
g wny TERupasionids B (19919871380
N 9 : . e
%(ABS) BNU HRTINIASUARTASUUREANIANFD S
: xr
(% (ABS)" UMW HRTINTIIASUUUNIHUAANNIDIHDY
1
2@ A7 unu waiunasA1aNddna9a s UNT NN AL
1 1 -
TEAUDAIUNL TEU
P . ‘
T (X B)S wnu UafiNDeentaddadiavasuiuuIiuaas

=i
1RNTI9L28LTHY

(AR)™ unu BRTINDANANANA A TANAELURTINTBLAAY

[Ep
O

o -
Lﬁﬂﬂﬂﬁﬂi%tﬂﬂﬂﬂk5ﬁuuaﬁﬁﬁﬁtﬁaﬂliﬂu
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gmﬁnqséquvm
SS, soa1 = LABSI-[X]
ss, = [A1-[X]
ss, = [BI-[X]
ss, _ = [ABI-LCAJ-[BI+LX]
ss_ = [ABSI-LAB1]

Y 4 <1 \a'
A13719 36 gmiﬂﬂiﬁLﬂsﬁsﬁﬂaﬂnuﬂiﬂiquunuuWQnaLiaa§uﬁnyim

TULARAIHUG 3 X 3

Source of Variation SS df Hs F
A 55, p-1 SSA/v—j HSA/HSH.ceI‘I
B SSB q-1 SSB/q—- 1 HSB /st Lea 11
AB Ssan (p-D (q-1 SSAB/(uuxaca—:) HSAB/HSH.caJI
W'Cell st.ca]l pq(n"‘i) SS\(.cull'I/DttCn—.li
Total 83 npg-1

Ltotal

b . LY
fuaaua1IIawINavasuuuniaInnianaassivands 30

4 » 1 ] - r g
LUBUIAIRY 4 uq?dmwnﬁmsﬁacaa?ﬂu
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4
- - 1
M1719 37 A1719d71 AB aaauaiuaninagL Jaudgraiadda g

b, b, b, TINNINUA
a, 430 449 376 1255
a, 450 395 368 1213
a, 449 389 382 1213
FIUNINHA 1322 1233 1126 3681
t
A1TA 1

N 2

v (ABS) = [ABS]

1

N2
(¥ ABS) /npg
1

P q )
% [{Z A)"/nq]
1 1

e (1D (1) T4, L H (Y T (13 TH e

= 56453

= X1

= (3882)°
(30)(3)(3)

= 50184.300

= [A]

(1255) +(1213) " +(1213)°
(30>(3)

11

50197.367




q9 P 9
t [(Z B) /np]
1 1

P q )
% © [(aB)/n]
11

53

total

SS

S8

SS

w.ce 11

i7e

£B1
(1322)%+(1233) “+(1126) "
(30)(3)
50398.332
[ABJ
(4303 + (449 +(378) +... (442) “+(389)°+(382)"
30 30 30 30 30 30
50481.187
[ABSI-CX1

56453-50184.300
6268.700

CAJ-L[X3
50197.367-50184.300
13.087

[BI-CX]
50398,322-50184.300
214,022
[ABI-LAJ-CBI+LXI
50481.167-50197.387-50398.322+
50184.300

69.778

[ABS]I-[ABI]
56453-50481. 1867

5971.833
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Source of Variation SS df Ms F
A : 13.087 2 6.533 0.285
B 214.022 2 107.011 4.87TH%
AB 69.778 9 17. 444 0.762
W.cell 5971.833 261 22.880
Total 6268.700 269
#¥P<.01

“ « : . .
2.5 ﬂﬂﬁLUiﬂﬂLﬂﬂﬂWﬁgm (Hultiple Comparison)

s N - 4 | o
ﬂ'lﬂﬁﬂx‘i’ﬂ'lﬂﬂ’l‘in’!ﬂ’l‘i’l1.ﬂ‘i'l:’,‘ﬂﬂ‘lﬂilLLﬂ‘iﬂi’mTﬂﬂ’aﬁ' HSD ﬁaﬁ‘gﬂﬂ

* . ¥
(Tukey) %qﬁgmsﬂﬁu
HSD =
&
via g wny

o U
V ounu
MS_

uni

n uni

., [TSE
1 n

1 -y rs e

A13IAAISHAnNRAAHEA L aRInTa L U3

(Studentized range)

srauiladiang

ot 1 PN

Juuneaanniduadivnay MS_ uas

FUIUTEAUIUNITINAAD

L] d M b

ANLARATANHALINAIANTRIARIAIN
<

ARNALAAAY

F1ufi12819ULaaE TEAUNT

naagy
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- 3 | -1 4
n11LﬂiaULnauwgngmﬂQﬁ HSD #a4 Uﬂﬂ {Tukey)
[ =y
FENIINTINLIRL THY

v o4 - <
aun 1 tUssuingy

X, = 14.69, X, = 18.70, X, = 12.51
L o4 o s H5e /22.88
aun 2 stydTautnyy - 50—
= 0.504
A131A01999 D.7 (Kirk, 1968 : 531)
HSD = ¢.05(3,261) /ﬁ§3 = 3.310 x 0.504 = 1.668
HSD = q..1(3,261) /ﬂ%& = 4,120 x 0.504 = 2,077
X, = 14.688 X, = 13.699 X, = 12.510
X, = 14.688 - 0.989 2. 178%%
¥, = 13.699 - 1.189%
X, = 12.510 -
%P<. 05
¥HP< .01

B 1 ) =
maaﬁﬂn1imﬁu1m1uﬂ1unaﬁﬂoﬁnmﬁa§ﬁaﬁﬂﬂﬁL5ﬂu§ 2

g o = . v
dUa1wnasilnL 784 paIInnNNIIANINIL e
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s®, = 22.579
s®, = 28.551
s, = 15.150
s°, = 29.085
s*. = 15.282
s®, = =z1.912
s, = 23.150
s®, = 26.713
s®, = 22.871

- _29.085

1.259
FIARTITANY C.7 (Winer, 1971 : 875>
Fmx.01 (9,28) = 3,800
v . g v
AUAAUNTTH T INTDIASULUNNT AR IANDINTITING 8D JTumn1T39 31

d} s t [ 1 = a» V. 5
LUBUIRIRTS 9 m‘lﬁmugmmwaiﬂu
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#9719 38 ﬁﬂTﬂQﬁEﬂ AB naqﬂQﬂuﬂqnéﬂBQﬂﬁﬁl?au§ﬂ1snﬁﬁnﬂ1

4
naaay 2 dUawn

Er )
b, b, b, TAHNINUA
a, 444 450 403 1297
a, 466 408 408 1280
a, 443 417 418 1276
gounenuea 1353 1275 1225 3853
A19AT
N 2
% [ABS]T = C[ABSI]
1
= (i e . L+ T (170 () ®
= 81071
N 2
(% ABS) /npq = [X3J
1
- (3853)°
(303(3)(3)
= 54983.737
p q 2
T {{(Z A%/nqg = CA]

1

1

- (1297)%+(1280)%+(1276)%

(303(3)

= 54986, 500




i81

a9 P 5
- X [(Z B) /np]

= L[B1
1 l = 2 2
= (1353) + (1275) + (1225)
(30)(3)
= 55076.211
= C[AB]

P 4 2
Z £ [(AB)"/u]
11

- (444)2+(450)2+(403)+...(443)2+(41?)2+(416)2
30 30 30 30 30 30

= 55123.186
SS, tan = [ABSI-(X]
= $1071-54983.737
= 6087.263
S8 = CA]-[X)
= 54986.500-54988.737
= 2.7638
S8 = [B1-[X]
= 55076.211-54983.737
= 92.474
SS. = [ABJI-CAJ-[BI+CXI
= 55123.166-54986.500-55076.211+
54983737
= 44.192
SS. 1A _ [ABS-LAB]

81071-55123.166

5947.834
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Source of Variation SS daf Ms F
A 2.763 _ 2 1.381 0.060
B 92.474 A 46.237 2.029
AB 44,192 4 11.048 0.484
¥.cell 5947.834 261 22.788
Total 8087.263 269
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4 = =i . “ Y
HﬁﬂjﬁﬁﬂﬂuﬂLiﬂﬂ waaInNITA IS a

11,

26.

19.

34.

z22.

32.

32,

.581

LTT4

129

485

471

050

937

547

6186
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Lmumgm Fmax = J7

3106815149 C¢.7 (Winer, 1871 : 875)

Fnx.01 (9,29) = 3.900

v . P Y

ﬁi&(ﬂﬂ%ﬂ"I'i’ﬂﬂu’!ﬂlfﬂﬂﬁﬂ%ﬂﬂ‘léﬂ‘iﬂ‘lﬂﬂ”ﬁﬂﬂ‘iﬂﬂﬂﬁQ'lu?i'lu'ﬂﬂ\l

v < 2 é v <y 4
ﬂ'!'l?iﬂ\?ﬂgﬂﬂ\iﬂ'l‘it'iﬂu‘z 4 é‘ﬂmwnmuﬂmsu‘iumwmﬁ 32 LU

1 L} (¥} 13 H
41879 9 uq?#mquﬁaiﬁaeaa%ﬁu

-l w
A58 39 ®1919FTY AB naqaqqnaqaéﬂaqnﬂit1ﬂu§ﬂﬂﬂﬁaﬁnni

;
naaay 4 Hilan

b, b, b, THININUA
a, 482 464 413 1859
a, 435 400 394 1229

a 438 452 428 ‘ 1318

TuNYANA 1355 1316 1235 39086
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NI9AUIW
N )
v (ABS)" = [ABS]
1
e (1272418 % (2 P L+ (18) T8 Tt
2
(7)
= 63364
N )
(z ABS) /mpg = LX3
1
= (3906)°
(30)(33(3)
= 58506.800
P g 2
7 [(z AY /nql = [Al

101 :
(13593 2+(1318) “+(1235)

(30(3)

i

3

56604.985

[B]

1

q % 2

Z {(Z B)Y /npl

l 1 2 =2 2

(1355) +(131i6) +(1235)
(300(3)

1

56590.066

[AB]

P q 9
Z ¥ [(aB)"/n]
11

4B 3 B TH (A1) 2. L (488 Tr (45D © r(428)"
30 30 30 30 30 30

{

56732.733

[ABSI~L[X]

1t

58

total

63364-56506, 800

I

6857.200
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SS, = [AJ-[X1
= 56604,855-56506.800
= 98,155
88, = {B1-CX]
= 56590.066-58506.800
= 83.266
88,5 = TABI-CLAI-LBI+LX]
= 5BT732,733-56604.955-56590.,066+
56506.800
= 44,5172
SS. Ca14 = [ABS1-L[AB]
= $3364-56732.733
= §631.267
Source of variation &8 df | Ms F
A 98.155 2 49,077 1.931
B B3.268 2 41.633 1.638
AB 44,512 4 11.128 0.437
W.cell 8631.287 261 25.407

Total 68855.200 2639
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) - 4 - - ‘ -
f1919 40 gﬁ?ﬂﬂ??LﬁTqﬁﬁﬂ1qﬂuﬂ7ﬂ77uﬁqﬁ1ﬂﬂ117Lﬁ?qﬁﬁuﬂUQQﬂﬂ

Source sSs af Ms F
Occasions 85 k-1 ss_ k_, MS_ MS__
Individuals 58, n,-1 S8, n,_,

Residual 58 (k-1)(n -1)|SS

Res/(k—313(ni-17>

Total S5 N-1

o . 4 4 4
ﬁuﬂﬁuﬂﬁiﬂﬁu@mﬁﬂﬁﬁauuuﬂTEQﬂﬂﬂﬁﬁﬂﬁ 33 tvwaulan

] ar t H
@14 9 un?dmﬂugaﬁﬁaeaaﬂﬁu

TR0
K n
SS, = IR X ,, ~ T /N
i;] i31 9
= £2113 - (3905)
270
= 5635.1289
“; 2 2
ss, = (T ,/k)- T /N

13§
(25) 2+ (A1) 2+ (43 %4, ..+ (AT 1 a8) %4

1l

3 3 3 3 3

(45)%-(3905)°

3 270

58063 -~ (3905)°

270

= 1585,1238
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nd z =
SSo = Y (Td /nd)— T /N
1=1
(1255)2 + (1291)2+(1359)~ -~ (3905)°
90 90 a0 270
= 56539.855 - 564770870
= 61.985
8S,.,.. = SS, - S§,- 8§,
= §5635,129- 1585.129-61.3885
= 3988.015
Source 58 df Ms F
Occasions §61.9856 2130.992] 1.383

Tndividuals|1585.129| 89|17.810

Residual 3988.015|178[22.404
Total 5635.129|269
L N 4\ a A 0 1
‘I‘]’HGIméﬂ’]‘ﬁ'ﬂ'lu'}ﬂmxuuﬂﬂ{G]’i']ﬂﬁl’l‘a"'l\i 34 LWAUIBTINIS A

Iy we s M
uqlﬂaqmgmiuaqmaiﬂu
k nJ =
r ¥ X
B _j-.—.i‘iﬁl iJ

ss ~ TY/N

1

57736-(3712)°

270

1

6702.874
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I

(42)24(33)%4(28) 24, .. +(48) T+ (3D

58
3 -3 3 3 3
2
- (3712)
= 2380.875

ss_ = (123)°+(1280) "+ 1219 "~ (3712 "

90 90 30 270
= 30.541
SS_,. = §5,-88,-88,
= §T702.874-2380.875-30.541
= 4291.,458
Source 85 af Ms F
Occasions 30.6541 2115.2701{ 0.633

Individualsi2380.875| 89126.751

Residual 42901.4581178(24.109

Total 6702.874}1269

el . Y T
ﬂu(ﬂﬂuﬂfl'ﬁﬁrlu']ﬂ!ﬂ%ﬂﬁ%u?rﬂ@?qﬂ(flfl'ﬁ"]‘i 35 LWAVIEIETIY 5

[l dug
uw?ﬂmﬂugmﬁuaeu

Il

858 80890 - 53650.503

7219.4986
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SS

(32) %427 T+ (23 T+, . .4+ (50)4(38) T+

— —

3 3 3 30 30

(39)°%-(3806) "

30 270

il

56160-53650.503

2509, 497

ss_ = (1212)"+(1276) ** 13187 %~ (3806) "

90 90 90 270
= 53713.822-53650.503
= 63.319
ss___ - §8,-8S,-8S_

= 7219.496-2509.497-63.319

= 4646.88

Source S8 af Ms F

GCccasions 63.318 2131.659] 1.212
Individuals!|2509.497] 89128.196

Residual 4646,680|178(26.104

Total 7219.4961289
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