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Source of Variation 8§ df Vs F

C at ab 2C.350 4 5,088 1.356

C at ab12 3,650 4 0,913 0.24%

C at ab 27.500 4 6.875 1,832
13 %

C at ab 50,150 A 12,538 3,342
1l 3t

C at abal 143.250 - 4 35.813 9i545

C at ab 5.650 A 1.413 0,377
g2 .

C at ab 1061350 4 26.588 7.086
23

C at abZh 23,900 4 5.975 1.593

C at ab 17.400 4 4.350 1.159
31 %

C at ab32 42.400 4 10.600 2.825

C at ab 49.650 4 12.413 3.508*
33

C at ab 21.350 4 5.3%38 1.423
j'h 33

C at ab 75.850 4 18.963 5.054
LY s

C at a.b)_l 88,900 4 22.225 5.924 -
2 .

C at ab 20.750 4 5.188 1.383
L3 *

C at abhn 45.750 4 11.438 3,049
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¥*

]
du ;, w L] -
WHBERYNISENANT 2R L 05

F
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= 2,387
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= '3 &
4nTnIraL RTYZpA MY TY T L udE Rl eney  ( Three-wsy

Analysis of Variance) {Kirk. 1968 . 217 — 224)

b 2
I (4BCS) = =© (AaBCS)
1
N 2
(X) = ( I 4BCS) / npqr
1
E qg 2
(AJ = ¢ (24)/ngr
11
aq p 2
{B) = I (% B)/npr
101
r 2
(C) = 5 {(1£C)/npq
1
2
(@) = I 3 (s8)far
11
p T 2
(ac) = 1 z(iC) /ng
11
qQ T 2
{BC) =< ¢ z(BC) /np
1 1
r g r 22
(4BC) = 3§ 1 I (ABC) /n .
111
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II

total

Wwl.cell

(&BC3S) - (X)

(4) - (X)
(8) - (X}
(c) - (x)

(£B) = (&) - (B) + (X)
(aC) - (A) = (C) + (X)
(BC) = (B) = (C) =+ (X)

(ABC) =« (AB) = (AC) = (BC) + (4) + (B) + (C)=
(X)
{ABCS ) = {ARC)
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III
Source of Variation 85 df ! MS F
55 MS
A A
A s3 -1 '-
A P | p-1 Moy.cell
5 ) M5
: B B
8 53 q~1 ; —_— e
B | q-1 M ecell
\ 350 MSg
-1 = s
0 e r | r-1 By ce11
s -
- AB 4B
AB 88, (p=1)(g-1) Tt
F i - '—l MS
: G. 1hq J Wecell
]
AC SS {p-1)}r=-1) (—)'(-—USSAC ol
. p-1 )= = - .
&aC p-1Xr ITESw.ce.ll
- ss_. | (ge1)(r-1) z——;(——r;SSBC e
“Sng AT | q-1Xr- M .cell
SS MS
ABC ABC
ARG 58 (p-1Xg=1Xr-1) r— — -
ABC 5 (p-1)g-1)(r~-1 I"Bw.wll
]
] .
| ss
| Wecell
W.ce ss - —FscoiL
cell weoelll P (n-1) f par (n-1)
i i
[
Total 55 N=-1

total
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a [
AT TLAT AT WA TUT ML LA AALUT 2ARL  ( Threc-Way ANOVA )

173
maaﬁ:uuunﬂiru%muﬂﬂwilwn

I (4BCS) = 513730.00C0
(X) = 510760, 0000
(A) = 510823.9375
(B) = 510781.8125
(¢) = 511184, 6562
(4B) = 5108686,1500
(4C) = §11301.6875
{BC) = 511272.7500
(ABC) = 511629 . 0000
II ss, .o ® 2970, 0000
58, - 6349375
ssB = 21,8125
55, = 424, 6563
58,5 = 10,4000
55, = 53.0937
SSBC = 66,2812
S8, b = 196.8188
S8 = 2101, 0000

wecell
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4A7ANT31AINzH Simple Simple Main Effects
p 2 2
SS at be = 7 (ABC )/ n-=-(BC ) /np
A 11 1 i1l 11
P 2 2
SS at be = y(ABC )/n-(BC ) /np
A 12 1 il12 12
p 2 2
SS at be = y (ABC ) /n-{BC ) /np
A 13 1. il3 13
p 2 e
85 at be = 7y (ARC ) /n = (BC ) /np
A 14 1 ilh 1L
p 2 2
S5 at be = p{a3C )/n~{(BC ) /np
A 15 1 115 15
p 2 z
SS at be = g(aBC )Y/n~(EC ) /np
A 21 1 i21 21
P 2 2
sS at be = p(aBC )/n~(BC ) /mp
A 22 1 i22 22
_ p 2 2
55 at be = 3§ (ABC ) /n-=(BC ) /np
A 23 1 i23 23
p P 2
S5 at be = ¢ (ABC ) /n-(BC ) /np
A 2h 1 iz2h 2l
p 2 2
38 at be = 5 (4RC ) /n - (BC ) /np
A 25 1 126 25
p 2 2
35 at be = 5 (ARC ) /n - (BC ) /np
A 31 1 i31 31
P 2 2
55-at be = y(a8C¢ )/n-(BC ) /np
A 32 1 i32 32
D 2 2
5SS ab be = s {(a8C )/n-(BC ) /np
A 33 1 i33 33
p 2 2
85 at be = 7 (4RC ) /n-(BC ) /np
A 3L 1 i3h 3L
p 2 2
SS at be = s{(ABC )/n-(BC ) /np
A 35 1 i35 35

93



' d
gnIN"TTLAINY Simple Simple Mein Effects (70)

p 2 2
SS at be = 7 (ABC ) /n-(BC ) /np
A L1 1 ihl hl
P 2 2
$S at be = g (ABC ) /n=-(BC ) /np
A 42 1 ily2 L2
P 2 2
SS at be = 3§ (ABC - )/n-(BC ) /np
A L3 1 i3 43
P 2 2
SS at be = y(ABC )/n=(BC ) /np
A Lk 1 ihl Ll
P 2 2
5SS at be = ¢ {(ABC ) /n=-(BC ) /np
A Ls 1 ils LS
q r
Computational check y§ 3 55 for be = 85 + 53 + 83 + 56
1 1 A Jk A AB
q 2 2
S8 at ac = 5 (ABC ) /n-(aC )} /ng
B 11 1 151 11
q 2 2
SS at ac =y (A0 )/n- (& ) /ng
B 12 1 152 12
q 2 2
SS at ac = v (ABC ) /n=-{4C 3 /ng
B 13 1 133 13
q 2 2
35 at ac =1 (aBC ) /n-(AC ) /ng
B 1 1 13h 1l
q 2 2
S5 at ac = ¢ (A€ ) /n-(aC )/ng
B 15 1 135 15
q 2 2
35 at ac = vy (ABC ) /n - (AC ) /nq
3 21 1 231 21
q 2 2
S8 at ac = 3y (ABC ) /n - (AC ) /ng
B 22 1 2j2 22
q 2 2
88 at ac = 5 (A8C ) /n = (4C ) /ng
B 23 1 233

AC

94

ABC




. ¥
@ﬁfﬂﬁijtﬂiﬂ:u Simple Simple Main Effects (@)

95

S35 at
B

SS at
B

558 at
B

55 at
B

55 at
B

S5 at
B

55 at
B

55 at
B

5SS at
B
S8 at

33 at

55 at

ac

24

ac

25

ac

31

ac
32

ac

33

ac

34

ac

35

ac

L1

ac

h2

ac

L3

ac

Ly

ac

L5

1

"

H

2
(ABC ) /n
2L

2
Y /n

—
[
&
[op]

235

—
&
[op ]
s
~
jn]

(

— —~— o

= 3 B
& & E B
- N S -
S . s S
] = = =

——
b
&
C

S

~
=

—
e
5%
[ap }
~
o]

MO MO MO 0 0 g oD oS o oD - e,0 = MO
~~
&
o —
N
~
b

- (4C

2
) /nq

2l

- (AC
2

- (4C
3

- {AC
3

- {iC
3

- (AC
3

- (AC
3

- (AC
- (4C

N
- (4aC

- {AC

- (AC

2
) /nq
5

2

) /nq
1

e

) /nq
2

2

) /ng
3

2
) /ng
i

2

) /ng
5

2

) /nq
Ll

2

) /nq
?

2

) /nq
h3

2
) /ng
L

2
) /nq

L5

Computational check £ I 35 for ac

11 B

ik

=55 +85 4 55 + 58

B

AB

EC

ABC




e e e Sk

«
d3N1TILATNEN  Simple Simple Main Effects
r 2 2
S8 at ab = r (ABC Y /n - (4B ) /nr
c 11 1 11k 11
r 2 2
55 al ab = r(aBC ) /n=-{(AB ) /nor
c 12 1l 12k 12
T 2 2
SS at ab = t (4BC ) /n - (4B ) /nr
# 13 1 13k 13
T 2 2
-8S at ab = g (ABC ) /o= (AB ) /nr
C 1) 1 1Lk 1k
r 2 2
SS at ab = (4B )/n- (4B ) /nr
c 21 1 21k 21
T 2 2
SS at ab = 7 (ABC }/n - (aB ) /nr
C 22 1 22k - 22
r 2 2
8S at ab = r(ABC ) /n - (4B ) /nr
H 23 1 23k 23
T 2 2
S5 at ab = g (ABC ) /n - (4B ) /nr
c 2l 1 2hk 24
T 2 2
SS at ab = £ {4BC ) /n-(AB ) /mr
c 31 1 31k 31
r 2 2
S5 at ab = £ (ABC ) /n=(aB ) /¢or
¢ 3e 1 32k 32
r 2 2
SS at ab = 2 {aBC )/n-(aB ) /or
v 33 1 33k 33
r 2 2
S5 at ab = I(4BC )/n~-(AB ) /nr
¢ 34 1 3Lk 34
T 2 2
35 at ab = Z (ABC Y /n=-(A% ) /nr
¢ hl 1 hlk 41
T 2 2
8§ at ab = T{ABC )/n~(AB ) /nr
¢ L2 1 L2k L2
T 2 2
SS at ab = T (aBC ) /n-(aB ) /nr
C 43 1 L3k L3

B T e e e e g

(A9)
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F'd
dnINNTILAT Y Simple Simple Main Effects (M)
e e e e L
r 2 2
S5 at ab = 3y (ABC )/n - (4B ) /nr
¢ Ll 1 Lhk N .
p 49
Compubational check ¢ I 55 forab =83+ 35 + 85 + 88
11 ¢ 13 C AC BC ARG
a ¢
GATAITUATIZY  Simple Interaction Effects
P a > p 2 |
55 at ¢ =ty r{(4BC )/n - :zC )/npq - 5SS at ¢ - S5 at ¢
AB )1 11 131 1 i1 A 1 B 1
P q 2 P e
SS at ¢ =l z(aBC J)/n-(IC )/npg!=55atc=2S55atc
A 2 11 i 1 12 4 a4 2 B 2
p q 2 p 2
S8 atc = ‘E r{ac )/n-( ZC ) /npg|-SSatc -SSatec
03 L1143 1 i3 J 4 3 B 3
p q 2 p 2 ' _
SS at ¢ =35 ¥ {ABC )/n-( EC ) /npg|=~SSatc -S55atc
AB b a1 ik 1 14 | A h B L
[p g 2 p 2
53 at ¢ =Ll (4BC ) /n-{£C )/npg|=25S at c =355 at ¢
B % i1 1 ij5 n 1 45 | A 5 B %
r
Computational check £ SS forc = S5 + 58
1l AB k AB ABC
b o
S8 at b = |z 1 (4ABC ) /n - Z B ) /npr} - SS at b -S3at b
1 1 1 11k 1 11 ¢ 1
S r > =
SS at b = 17 $(ABC )} /n -(ZB)/np -SSatb-SSa‘bb
4C 2 tl 1 i2k 1 12 C 2
p r 2
SS atb = |3 3 (ABC ]/n—(EB )/n \-SSatb-SSatb
3 11 1% 1 i3 3 ¢ 3

¥
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The purpose of this study werc to investigate the effect of
perception on types and colors of Thai letters for nonprojected
materials of Prathomsuksa 2=-6 students and interaction of types and
colors of Thal letiers and different class levels.

The sample of 640 students was cbtained by means of Simple
Random Sampling, The instruments used in the study were nonsense
syllables card« Data were analized by Three-way Analysis of Variance
and multiple comparison by Newman Keuls.

The findings were o5 follows

1. Different type of Thal ;etters statistically effected the
perception at 0,1 level of significance. But in multiple comparison,
there was no significant difference in effect of perception.

2. There was no gignificant difference in different colors
of Thai letter.

3. The students of differeiit class levels stoiistically
effect perception in type and coior of Thai letter at .01 level of
significance. But in multiple comparison, there was no gignificant
differenee in effect of perception.

L+ Interaction of type color and class levels were significant

at .05 level.
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