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TsunsumsIianEnsmnguuuufarsaniuans arsual uaznganssy

5 d = =y ol Q
AFIN 10 taantlng wazyanislialinm
d = o
HalFaq gANT AN
1281 60 W7
= 5 a o H
A01UN vinsdszgunasfiamaindne $u 5 ermewangwns deslunens

TUIATRINGN 6 AU
q [ 1 4 =l
ainsnl wuudnusegalanieluinunisFe
qA3anae
i 1 [
1. Waldaudnuenisdssland uazaaulseilafiliFu Ainmn a5l
2. iWeagUmsliAdnsinguuuuiasnueuaensund uaswgingsy
A - v =i 3
WaiuusegelanialudinunisiEeu 5 fay
3. aiuuudausegelanalufiunisGun ndanmanses
AansAnilums
1. fla@nilina
2. FuvudeusegelanieludnunisGau
maszidiuag
nnsaTUraTesaN nuazituundausgelanalusitunisFau (Post-test)
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Pre-Test Post-Test Follow Up Subject Total

nuldRY 116 176 180 472
nsenidsunsa 120 194 190 504
nsliAsnwangs 129 170 172 471
WULRAITIUMG R 137 164 160 461
219000 uaswAnasu 140 167 170 477
141 175 178 494

Total 783 1,046 1,050 2,879
NANAILAN 17 120 118 355
120 115 118 353
125 128 127 380
125 123 126 374
128 129 129 386
138 135 137 410

Total 753 750 755 2,258

Interval Total 1,836 1,796 1,805 5,137




NINAAILNANAN (Main Effect)

128

AN399 13 HaNIFAAEiA Nk T suRe AN Naudn (Main Effects) 18433 AR89

T2UZNANNINAGEY UAzUNANAULS (Interaction) ¥MIN93ENINARDY UAY

THSAIRINITVNAREN
Source of Variation df S8 MS F p
Between subjects 1M 11889.64
Group (G) 1 10712.25 10712.25 90.98** .000
Ss wiin groups 10 1177.39 117.74
Within subjects 24 9060.00
Interval 2 3890.06 1945.03 31.03* 000
IxG 2 3916.17 1958.08 31.23* 000
{ x Ss wiin groups 20 1253.78 62.69
Total 35 20949.64
o J d o et
ATUIUANATINTENAL LU U ENULUNMAIADS (Sum of Squares)
, 193(2
1. 8Sp = i”x -
N
(5,137)°
= 1167 +120° +129% + .. +126° +129% +137% . L
36

= 763,971

26,388,769

36

= 763,971-733,021.36
SS = 20,949.64

total



4.

SSSubj

SS

SS

SS

SS

Intarval

SS

Subj

Group

Group

interval

1911_82 i”x2

{ N

472% +504% + 471 + .+ 386 +410°  (5.137)°

3

26,388,769
744,911 - ——

36
744,911-733,021.36

11,889.64

I,EZG 11}2
ni N
2,879° +2,258° (5,137)°

(6)(3) 36
13,387,205 26,388,769

18 36
743,733.61-733,021.36

10,712.25

ng N
1,536° +1,796° +1,805° (5,137)°
(6)(2) 36
8,842,937 26,388,769

12 36
736,911.42 -733,021.36

3,890.06

36

129



SS

cells

SS

calis

Ser G

S8S

w/in Subj

SSSS w /in Subj

SSI x SSw/in Subyf

130

n N
783° +1,046% +1,050° +753% +750° +755%  (5,137)°

6 36
4,609,239 26,388,769

6 36
761,5639.83-733,021.36

18,5618.47

SS SS SS
18,518.47 - 10,712.25 - 3,890.06

3,916.16

celts ~ 2 Group ~ O Interval

SStotal - SSbetween Subj
20,949.64 - 11,889.64

9,060.00

Ssbetween Subj ~ SSGroup
11,889.64 - 10,712.25

1,177.39

SS SSInterval - SSI xG
9,060.00 - 3,890.06 — 3,916.16
1,253.78

w/inSubj ~
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n1sAuUn Degree of Freedom
1.

A f rotar =9 f betwesnSub)
35-11

= 24

If w / insuby

H

dfbetween Subj ~ d-flnterval B d-fle
= 11-2-2
= 7

dfw/in Group

dfw/inGroup 'dflnterval _dexG
= 24-2-2
= 20

3. dflx SSw/inGroup

d-ftotaf 'dfw/fn3ubj
= 35-24
= 11

d-f between Subjf

5. df roup = p-1

df Interval = q-1
= 3-1

7. df,; 6 = (-1 x(p-1)
= 2x1
= 2
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AUIBIAT MS

1. MS = ESGﬂ

Group
d-f Group

10,712.25

1
= 10,712.25

SSSS w/ inGroup

2. MSSS w/in Group =

deSw/in Group
1,177.39

10
= 117.74

3 MS = Sslnterval

Interval
d-f Inferval

3,890.06

2
= 1,945.03

SS
4. MS,, o = —x&

df.rxG
3,816.17

2
= 1,958.08

SS! x 85 w/in Group

5. MSI x SSw/in Group =
d-f { x S8 w/in Group

1,263.78

20
62.69
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MINARDUNRVAN UAzUJINNUSsEuT 16K
(Main and Interactions Two Factors)

1. wandnrevsoulssenddadng “Aanrlanlinm” (G)

MSGroup

Group
M SSS w/inGroup

10,712.25

117.74
90.98

I

2. uavdanaasulinialufaatinesswinefiatng “gaanan” (i)
MS

F = Interval

Interval
Msfx SSw/inGroup
1,945.03

62.69
31.03

3. dfdusiusazudnedoanan uasdanig (/ x 6)

MSIXG

Fixe =
Mslx SSw/ inGroup

1,958.08

62.69
= 31.23



n1snARaLINALiaY (Simple Effect)

HAtINLIR9IRQ kTR

AT 14

NEHULLRATUUUANS 81700 uaznaAnssy
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HANNINAAELE BT aZIIANTedngHi I FuNsSEHnTd sunsunis s tinm

Source of Variation df SS MS F P
Between subjects 5 428.94
interval 2 7804.11 3902.06  31.88* .000
Error 10 1223.89 122.39
Total 17 9456.94
*p < .01

Fo (127) = 7.68

1. antasreseazinglungunaaed (Simple Effects of Interval at Method = Experiment)

1 " SStolaI

2. SS,,

s 2
X

i”XZ"

N

116% +120° +1207 + . +160% +170% +178° -

6,288,641

18
469,937 — 460,480.06

9,456.94

469,937 -

472° +504% + 4712 +461° + 477% + 494°

, (2,879
18

(2,879)°

3
1,382,727 8,288,641

3 18
460,909 — 460,480.06

428.94

18



S§

Interval

SS

amor

d f between Subj

df Interval

dferror

d-f total

135

InI.ZW 15&2
n N
783° +1,046% +1,050° (2,879)°

6 18
2,809,705 8,288,641

6 18
468,284.47 - 460,480.06

7,804.11

Sstotal B SSSubj B SSlntervaI
9,456.94 - 428.94 - 7,804.11
1,223.89

(g-1)x{(n-1)
(3-1)x(6-1)
2x5

10

d-f between Subjf + df Interval + df arror
5+2+10

17



9. MS

Interval

10. MS,,,

11. F

SS

interval

df Interval
7.804.11

2
3,902.06

SS

error

dfGITOI'
1,223.89

10
122.39

MS

Interval

MS

error

3,902.06

122.39
31.88

136
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2
[

A1319% 15 NanNTIARaUtasraszazianlun mAsasrasinAnen Ul 2 Trsdne

2547 lunguALAy
Source of Variation df SS MS F p
Between subjects 5 428.94
Interval 2 7804.11 3902.06  31.88% .000
Error 10 1223.89 122.39
Total 17 9456.94

**p < 01
F, (210) = 7.56

2. wmj@mms:ﬂmmlundumu@:q (Simple Effects of Interval at Method = Control)

. i”x2
1. SS = I'%-
N

total

2
(2,258)
= 1177 +120% +1257 + . +126% +129°% +137% . 2222
18

5,098,564

18
= 284,034 — 283,253.56

= 780.44

= 284,034 -

2. SSg,, = -

355 +353% +380° +374° +386° +410% (2,258)°

3 18
852,006 5,098,564

3 18
= 284,002 — 283,253.56

= 748.44




3.

SS

SS

Interval

error

d f between Subj

f int erval

d-ferror

df total

MS

Interval

138

Is:,_2w i”Xz
n N
2 2 2
753 +750 +755° (2,258)

2

6 18
1,699,534 5,098,564

6 18
283,255.67 - 283,253.56

2.11

Sstotaf - SSSubj - SS!nterva!

780.44 - 748.44- 2.11
29.89

I intervat X 91 potween subi
2x5

10

df between Subjf + d-f Intervals +df arror
5+2+10

17

8§

interval

df Interval
2.11

1.06



10. MS

11. F

error

S8

enor

ferror

29.89

10
2.99

MS

interval

MS

error

1.06

2.99
0.35

139



140

uatagIRIuLTInF NG

A19199) 16 Nﬂﬂﬁﬁ“ﬂﬂﬂ'm_lf;l"ﬂEl‘ll'ﬂ\‘l?)%ﬂ’]i‘ﬂﬂﬂ‘ﬂﬂui‘:ﬂzriﬂun’]?ﬂﬁ]ﬂ’ﬂ\ﬁ

Source of Variation df Ss MS F p
Between subjects 1 75.00 75.00 0.93 .343
Within groups 30 243117 81.04
**p < .01

F, (127) = 7.68
Ufusn df faeRBnns Welch — Satterthwaite 8191948 (Howell, p. 451) 1dien df =27

] =l v Q t
1. HAHAEURIIGN T’Lﬁﬂﬁlﬁ‘ﬂﬁ’ﬂui‘a‘:ﬂ:ﬁﬂ'ﬂuﬂ’li‘ﬂ AREY

(Simple Effects of Groups at Interval = 1 “Pre-Test”)

783% +753°  (1,536)°

1. SS;atint.1
6 12

1,180,098 2,359,296

6 12
= 196,683 - 196,608

= 75

+85

I x 88 w/in groups

2. SS = S§

w/in cell 85 w/in groups

= 1,177.39 + 1,263.78
= 2,431.17

3 MS = st /incell

w/in cell

deS w/in groups + d-fl x SSw/ingroup
2,431.17

10+ 20
= 81.04
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SSG atint.1

4. Fgatint.1
MS

75

81.04
= 093

w/incell

ANTT 17 HANNINAAALL AL T8It N1INAAR WIS UAINTNAREY

Source of Variation df Ss MS F p
Between subjects 1 7301.33 7301.33 90.10* .000
Within groups 30 2431.17 81.04
*p < .01

F, (1,27) = 7.68
U df #neRBnig Welch - Satterthwaite 8121984 (Howell, p. 451) 8@ df =27

2. patiareds Nt AT It s uRIN SN AAEY

(Simple Effects of Groups at Interval = 2 "Post-Test”)

1,046° +750%  (1,796)

1. SSgatint2
6 12

1,656,616 3,225,616

6 12
= 276,102.67 — 268,801.33

= 7,301.34

SSG atint.2
2. Fsatint2 _

MSw/r'n celf
7,301.34

81.04
= 90.10
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RNTNA 18 HANIITNAGALLa1a43BNINARE NIt S AARTNNA

Source of Variation df S MS F p
Between subjects 1 7252.08 7252.08 89.49* .000
Within groups 30 243117 81.04
w:p < 01

F, (1,27) = 7.68
UFuAn df #aeRaniT Welch — Satterthwaite enatas (Howell, p. 451) ld@n df =27

3. watiaurasdsnislimdinunlussasianung

(Simple Effects of Groups at Interval = 3 “Foliow Up”)

1,050° +755°  (1,805)°

1. SSgatint3
6 12

1,672,525 3,258,025

6 12
= 278,754.17 - 271,502.08

= 7,252.09

SSG at Int.3

M Sw /incell
7,252.09

2. Fgatint3

81.04
89.49



U df FaedBnsane Welch-Satterwaite \hA1 df = 27

U =
vV =
dfu
dfv

df

SS
SS

w/ in groups

Ix G w/ingroups

]

1,177.39
1,253.78
10
20

(U+v)*

u? Ve

g

dfu dfv

(1177.39+1,263.78)°

(1177.39)°  (1,253.78)°
+

10 20
5,910,687.57

1,386,247.21 1,571,964.29
+

10 20
5,910,587.57

138,624.72+78,598.21
5,910,587.57

217,222.93
27.21

27
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