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Fa=vanuudsdsiu

Pretest Posttest Follow up Subject Total
NAUNAADY 165 175 177 517
151 180 177 508
165 175 184 524
154 165 168 487
160 167 166 493
152 165 166 483
149 151 153 453
157 162 165 484
Total 1,253 1,340 1,356 3,949
NANAILAN 154 150 154 458
154 150 157 461
145 144 142 431
162 157 162 481
156 153 157 466
165 159 161 485
156 153 154 463
159 154 158 471
Total 1,251 1,220 1,245 3,716

Interval Total 2,504 2,560 2,601 7,665




AANIATHIAAMINATINYD IR DB WD HATIT8S (Sum of Squares)

1. SStotal

SS total

2. SS Subj

SS Subj

3o SS groups

4. SSintervals

— ZXE(ZX)E

Af
2
1657 +151 +1657 + ...+ 1617 +154 +158° —%
1228141 - 1224004.688
4136.3125
PN LI %
! N
5177 +508% +524° +...+ 485 +463° +471°  (7665)°
3 48

1226966.333 - 1224004.688

2961.645833

&) Oxf
ni N

3949° +3716" 7665

(8X3) = - 48

1225135.708 - 1224004.683

1131.0208
ey Xx)
ng N
2504 +2560% +2601° 7665
(8)(2) 48

1224301.0625 — 1224004.6875

296.375
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5. SScells = Z T’f— _ (ZA;Y)

+1340° +1356° +1251° +12207 +1245° _ 76657

8

= 1225971.375 — 1224004.688

= 1966.6875

6. SSIXG = 88 cells — 88 groups — 88 intervals

= 1966.6875 — 1131.0208 —296.375

=\ 539.29166667

7. -SEwin subj = SS total — SS between subj

= 4136.3125 - 2961645833

= 1174.666607

8. SS ss w/in groups. = SS between subj - SS groups

= 2961.645833— 1131.0208

= 1830.625

9. §S I Xss w/in groups= SS w/in subj - SS intervals — 88 IXG

= 1174.666667 — 296.375 — 539.29167

= 339

48

203
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M 3d1UD Degree of Freedom

1. df w/in Subj = df total - df between suby

= 47 -15

= 32

2. df'w/in groups = df between subj — df groups

= 15-1

= 14

3. df 1 X S5w/ingroups= df w/in subj — df interavals — df IG

= 3-2-2
= 28

-4. df between Subj = \df total < df w/in Subj
= 4732

=15

wh

df groups = p—1

=8

di’ intervals = g-1
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7. df IXG =(g-1X({p-1)

=3 - 1)X(2-1)

AUIUNIAI MS .

~SS groups

MS eroups =
s df  groups

_1131.020833
1

= 1131.020833
SS ss w/lin groups

MS sswiingrou =
¥ df ss w/in groups

_1830.625
14

= 130.7589286

"SS - intervals
3. MSintervals =

A df  intervals

_ 296.375
2

= 148.1875

Sl_q [XG

4, MSIXG = —
df 1xG

539.291667
2

= 269.6458333
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SS IxSS wlin groups

5 MS XSS w/in groups = -
df IxSS w/lin groups

28

= 1210714286

o’ Aar as & 1 (¥
msvmtrmmaﬂamm:ﬂgemwuﬁs:mnmuﬂsé’fu (Main and interactions two factors)

1. wandnvesiusszuieaieig “35n1s WinlSnu Tasldnguiuuuinsamgra

s =
DTN UDTWEANTTY” (G)

MS  groups

F groups = -
MS ss wlin groups

1131.020833

" 130.7589286

= 8.649664277 |

2. WananyeIa Y meluA109135E M MIAIE18 “FIUI” (1)

MS intervals
MS Ixss wlin groups

F intervals =

148.1875
12.10714286

12.23967552

il
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3, ﬂfjﬁ'uﬁ'uﬁswdwﬁamamaﬁ%mﬂmam (IXG)

MS IxG
MS Ixss wlin  groups

FIXG =

269.6458333
12.10714286

22.27163225

MInaaevLel Simple effect
nagasuaIn s Iaah

1. WAgauvessEzIa) INAGNNIANDY (simple effects of interval at method = experiment)

X 2
1.1 SS total = ZX:!—(Z)
N
2
= 1657 +151° +165° +...¥166% +1537 +165° — (392449)
=.652039 -649775.0417
88 total = 2263.958333
Ts? X))
1.2 SS Subj = Z ’ —(Z )
W N
_ SI177+508% 45247 +...+483° + 4537 +484°  (3949)°
3 24

= 650967 - 6497750417

5SS Subj = 191.958333



1.3 S8 intervals

1.4 SSerror

1.5 df between subj

1.6 df intervais

1.7 df error

208

o) (px)
7 N

1253° +1340° +1356°  3949°

8 24

650543.125 - 649775.0417

= 768.0833333

S8 toral — 88 subj - S8 intervals

2263.958333 - 1191.958333 - 768.0833333

303.9166667

n-1

g-1

(q—1) X(n—1)

G-DX(E-1)

14
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1.8 df'total = df between Subj + df intervals + df error
= 7+2+14

= 23

SS  intervals
df intervals

1.9 MS intervals =

768.0833333
2

= 384.0416667

SS error

daf error

1.10 MS error =

303.916667
14

= 21.70833333

MS intervals
MS  error .

1.11 F =

384.0416667
21.70833333

= 17.69097889

2. HatosvRIsEEzIa 11 ﬂfjﬂﬂl‘u@lj {(simple effects of interval at method = control)

, QLX)
-

2.1 SStotal =

(3716)>
24

= 1542 +154* +145% + ... +161° +154% +158% —

= 576102 - 575360.6667

SS total = 7413333333
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= T’ Xy

2.2 SS Subj = ZW - (ZN

458" +461" +431° +...+485" +463° +471°  (3716)°
3 24

= 575999.3333 - 575360.6667

S8 Subj = 638.66066667

oy xS
N

i1

2.3 SSintervals

1251 +1220° +1245°  (3716)"
8 24

= 575428.25 -575360.6067

= 67.58333333

2.4 SSerror = S8 total —SSsubj - \SS interval

= 741.3333333 - 638.6666667- 67.58333333

=\ 35.08333333

2.5 df between subj = n-1
= 8-1
= 7

2.6 df intervals = g-1
= 3-1



2.7 df error

2.8 dftotal

2.9 MSintervals

2.10 MS error

211 F

=g-1)X(n=1)
=3 -1)X (8-
=14

= df between Subj + df intervals + df ervor

=7+2+14

= 23

S8 intervals
df " intervals

67.58333333
2

33.79166667

5SS —error
df -~ error

35.088333333
14

2505952381

_MS intervals
MS  error

33.79166667
2.505952381

= 13.48456057

211
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Hadesaan s Iacangu

n = o = o =3 .
1. WatagvaeIbms 1ML U IS BIMaRE 915 UBIUAZNOANSTY (simple effects of

groups at interval = | “pre-test”™)

12537 +1251°  (2504)°
8 16

1.1 SS,atInt.1 =

= 301876.25 391876
=025

1.2 8§ w/in cells = 88 55 w/in groups + 8§ 1 X S8 w/in groups
= 1830.625 + 339

= 2169.625

B SS . wlin  cell
df -SS wlin _groups + df IxSS w/ingroups

1.3 MS w/in cells

2169.625
14+28

51.6577381

 SSpat Intd
MS wlin cells

1.4 F.atint]

0.25
51.6577381

= 0.004839546
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v = o = o = R . .
2. HagBBUDIIENIS INA IS Y IMUURTIIBIMARE D15 UTINASHEANITU (simple effects of

groups at interval = 2 “post-test™)

2.1 SS;atfm2

22 Foatint.2

13407 +1220° B (2560)°
8 16

= 410500 - 409600

= 900

SSqat int 2
MS wlin cells

900
51.6577381

= 1742236562

] =, a oy o - . .
3. HAgBEYDITMS AT nrunuNIT B IMAHA D15 UDENGANTTY (simple effects of

groups at interval = 3 “follow up”)

3.1 SS_atlnt3

32 FatInt3

13567 +1245°  (2601)°
8 16

= 423595.125 -422825.0625

= 770.0625

SS,at Int3
MS wiin cells

770,625
51.6577381

= 14.90701158



Yium dfﬁwf’ﬁﬂum Welch — Satterthwite

dfv

dfv

AU df(1,19)

o W
v,
diu - dpy

= SS w/in groups
= 88 IXw/in groups
- 14
= 28
U+Vy:

Uy or?
-—+
arv - dfv

(1830.625 +339)*

© (1830.625) L (39

14 28

=.19.33370926
= Fy(1,19)

= 438

1830.625

339
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