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d' a 4
Ms1eN 17 msauasigranuulsalsiu

NQUNARRY  STUTNOUNAGDY  ITETHAMAALY  svHAAMUNE  Subject Total

44 98 104 246
47 87 81 215
49 105 88 242
51 107 90 248
54 90 90 234
56 73 91 220
57 84 89 230
59 84 89 232
61 98 85 244
62 80 97 239
64 72 103 239
67 80 103 250
68 73 103 244
70 82 92 244
74 96 91 261

Total 883 1309 1396 3588
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AN 17 (D)

NEUATURN  TTUZNBUNARLY  53EIMAIMARDY  TZBZAAMIMWA  Subject Total

40 46 42 128
45 54 52 151
47 50 46 143
50 47 47 144
53 49 51 153
55 50 46 151
58 52 45 155
59 54 49 162
62 57 50 169
63 60 58 181
65 56 59 180
68 62 63 193
69 58 60 187
71 64 59 194
73 68 68 209

Total 878 827 795 2500

Total Interval 1761 2136 2191 6088
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AUIVAINATINYBIAZUHITANUUA1IT0I (Sum of Squares)

bei
1. SStotal =y X? —L
ota > N
2
=442 + 477 +49% + ...+ 60* +59% + 68’ —(6’(;—%8)
=441,710-411,819.38
= 29,890.62
Ts? X
2. SS Subj = Z 7 (Z )2
I N
2467 +2157 +242% ... +1877 + 1947 +209° (6,088)
3 90
= 428,088.67 —411,819.38
=16,269.29
Tg* X
3. SS groups = Z B —(Z )2
ni N
35887 +2,500°  (6088)°
45 90
=424.972.09 —411,819.38
=13,152.71

. 2
4, SS intervals = ZTIZ _ (ZX)

ng N '
_1,761° +2,136” + 2,191 (6,088)"
30 90

= 415,469.93 - 411,819.38
=3,650.55



80

T2 X
5. SS cells =Z j—(z )2
n N
_ 883” +1309? +1396” +878” +827° + 795 (6,088)’
B 15 90
=435,254.93 - 411,819.38
= 23,435.55
6. SSIxG = S8 cells - SS groups - SSintervals

=23,435.55-13,152.71 -3,650.55
=6,632.29

7. SSw/in Subj = total — SS between Subj

=29,890.62 - 16,269.29
=13,621.33

8.  SSw/in groups =SS between Subj — SS groups
=16,269.29 -13,152.71
=3,116.58

9. | SSIxSS w/ in groups =SS w/ in Subj — SS intervals — SSIxG

=13,621.33 -3,650.55-6,632.29

=3,338.49
NI WUD Degree of Freedom
1. dfw/in Subj = df total — df between Subj
= 89-29
= 60

2. dfw/ in groups df total — between groups

=29-1
=28



3. dfIxSSw/in groups

4.  df between Subj

5.  dfgroups

- 5. df intervals

6. dfIxG

MIAUIUAT MS

1. MS groups

2. MSSSw/ingroups

= dfw/in Subj - df intervals - IG
=60-2-2
=56

= dftotal - df w/ in Subj

=89-60
=29

_ SSgroups
- dfgroups
_13,152.71
==
=13,152.71
_ SSssw/ingroups

 dfssw! ingroups

311658
28

=111.31

31
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_ SSintervals
dfintervals
B 3,650.56

2
=1825.28

3. MS intervals

B SSIxG
4. MSIXG dfixG

_ 6,632.29
2

=3,316.145

881 x SSw/ingroups
5. MSIxSSw / ingroups dfl x SSw/ingroups

_3,338.49
56

=59:62

msnageunaanuazlfFuRussznd1afls8a3(Main and interactions two factors)
L 9ETHIN “NguMAaed U AGUAILAY” (G)
— MSgroups
F groups "~ MSssw/ ingroups
1315271
11131

=118.16

2. STHIN “¥nar (1)

MSintervals
MSI x SSw/ ingroups
_1,825.28
59.62

=30.62

F intervals
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3. dffuiusseniesiwauaziims ldfnasu (1xG)
_ MSIXG
F MSI x SSw/ingroups
331615
59.62
=55.62

nIINATOUNALOH Simple effect
wagoayo il dac

1. WogosuDIS xﬂmaﬂuﬂfjumam (simple effects of intervals at method experiment)

2
1.1 SStotai =ZX2—(ZX)

N
=447 +47° +49% +...+103* + 927491 —@
= 299,774 — 286,083.2
=13,690.8
asey om0
2467 +2157 42427 +...+ 2447 + 2447 + 261" (3,588)’
3 45

= 286,720 — 286,083.2
= 636.8

1.3 SSintervals = ZTZW — (ZX)Z

n N
_ 883" +1,309° +1,396>  (3,588)°
15 45

=296,132.4 - 286,083.2
=10,049.2

1.4 SSerror = SS total - SS Suby - SS intervals

=13,690.8 -636.8 -10,049.2
=3,004.8



1.5 dfbetween Subj ~ =h—1
=15-1
=14

1.6 df intervals =q-1

(g-Dx{n=1)
=(3-1)x(15-1)

=28

1.7 df error

1.8 df'total = df between Subj + df intervals + df error

=14+2+28
=44

~ SSingroups
1.9 MS intervals dfingroups

£ 10,049.2
2

=5,024.6

_ SSerror

1.10 MS error dferror

~3,004.8
28

=107.314

MSintervals
MSerror
_ 5,024.6

T 107.314
=46.821

111 F =
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2. HagRuvedIEuzIa lUNQUAILAY (simple effects of intervals at method = control)

2.1 SStotal

2,500)°
=40% +452 +47° +..+60% +59° + 68’ —%

=141,936 -138,888.89
3,047.11

Y (Bx)

W N

_128°4151°+143% +..4187° +1947 +209°  (2,500)
\ 3 45

=141,368.66 —138,888.89
=2,479.77

2.2 SS Subj

1w (X xYf
" n N
_ 8782 +8277+795%  (2,500)°
( 15 45

=139,122.53 -138,888.89

2.3 SSintervals

=233.64

24 SSerror = SS total — S8 Subj — SS intervals
=3,047.11- 2,479.77 —233.64
=333.7

2.5 df between Subj =n-1
=15-1
=14

2.6 dfintervals =q-1
=3-1
=2



wadesve iy Iacmangy

1.

2.7 df error

2.8 dftotal

2.9 MSintervals

2.10 MS error

2.1VF

= df between Subj + df intervals + df error

=14+2+28
=44

_ SSingroups
dfingroups

|.233.64
2

=116.82

o SSerror

B dferror
1.333.7

28
=11.92

MS intervals

MSerror
B 116.82

1192
=9.800

86

Hagouv89I5NAnDa1USZOZADUNITNARDY (simple effects of groups at intervals = 1

“Pre — test )

1.1 SS,atlnt.1

_ 883’ +878°  (1,761)
15 30

=103,371.53-103,370.7
=0.83



2.

87

1.2 SSw/incells = SSw/in groups + SS IxSS w ! in groups

_3,116.58 +3,338.49
=6,455.07

_ SSw/incells
1.3 MSw/ incells dfSSwingroups + dfI x SSw/ ingroups
_6,455.07

28 456
=76.85

. MS;atlnt1
1.4 F_atlnt.1 MSw/incells

083
76.85

=0.01

HOBDBYDIIENABDIIUITOLHAINTINAADY (simple effects of groups at intervals = 2
“ Post — test ”)
L 1,309% +827°  (2,136)°
2.1 SS.atlnt.2 - 15 30

=159,827.33 -152,083.2
=17,744.13

_ SSgatlnt.2
2.2 Fatlnt.2 MSw/incells

_7,744.13
76.85

=100.77



3. HageeuslinandluszezARA NG (simple effects of groups at intervals = 3

“follow Up )

_ 1,396 +795°  (2,191)
3.1 SS.atInt.3 15 30

=172,056.07 -160,016.03
=1,2040.04

_ SSgatint.3
3.2 Fatlnt3 MSw/incells

_12,040.04
76.85

=156.67

v df A67EN1398S Welch — Satterthwaite
w+ry
U2 V2

[ T + o

f _du 4v

=/ SS w/wl/in groups 3,116.58

=\SSIXSS w/in groups
dfu = 28

3,338.49

dfv =56

(3,116.58 +3,338.49)’
, 3,116.58° . 3,338.49?
/! - 28 56
_ 41,667,928.7
545,922.45

~7633
Fo(1,76) =400

88



c; a ) o o oa o o g
aMsIn 17 msamswﬁmmmunmzmnvmuuuaﬂmsmuﬂﬂluﬁuzmmu'Ju 3099

v
Yo

PANAZIUUAT 8 AN

NYUATUUUTA 8 AU Y

L 2.87 2.00 2.49

2 337 1.87 432

3, 2.87 150 4.66

4, 312 2.12 2168
s. 2.87 1.62 3.60
6. 3.12 1.62 432
7. 337 1.75 447

8. 325 1.87 4.07

9. 2.87 1.62 3.60

10, 312 1.62 3.79
1, 325 1.87 4.07
12, 325 1.87 319
13. 337 175 4.47
14, 337 2,00 424
1s. 337 200 3.66
16. 337 2.00 4.24
17. 337 1.62 5.46
18. 312 1.87 336
19. 312 1.62 5.15
20, 337 1.87 4.32
21 3.12 1.75 4.07
22. 3.12 2.00 2.82
2. 337 1.87 3.79
24, 2.87 1.50 4.66
25, 2.87 1.62 3.60
26. 337 1.87 5.15
27. 3.12 1.87 336
28, 3.37 2.00 4.24
29, 3.12 2.00 2.82
30. 325 1.87 4.07

Los, af=1a=

2.14
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AMININZAN | GaeNAIInY
513 YRIAMUMIA | MMTNAZIHY
518 518
1] ) ]

ase | luasa | ase | lemss
1. MuanusuRayou I 10 99 3 3
2. AUMIsATIARDLAT 3 10 99 3 3
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AMHINZAN | fuaennIIny
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318 e
v ¥
asq | hiasa | asa | Numse
9 v oa
1. AuanusSuRayou 3 3
2. MUMIATIADLIA 3 3
9 a wa a J
3. Amumsliiaungsziiiouvengy 3 3
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