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AN NUATAANADUVDINITIA

anuesanaa (Cognitive Abilities)

ﬂ’J’Iqu%: V'm"nﬂu (Acquired Knowledge)
ANUAINITONNITAA (Thinking Abilities)

13 LansnNatlya (Cognitive Efficiency)

mm§ Al (Comprehension - Knowledge)
mmﬁ@eﬂ?mm (Quantitative knowledge)
MIDIUNMIAEU (Reading - Writing)

A3 TUAUAINTI520201 (Long - Term Retrieval)
YUNBIANUAR — TATUWRUT (Visual - Spatial Thinking)
M31U5zua811n15 188U (Auditory Processing)
mmf’fﬂtyﬁmmﬁmumm‘fﬁﬁmuﬁ (Fluid Feasoning)
A lumsilszunana (Processing Speed)
anwsssu (Short - Term Memory)
MINAMUININIY (Language Development)
mmfﬁ'mﬁﬁwﬁ (Lexical Knowledge)
anuansnlumsna (Listening Ability)

ﬂ’J’liJg"nNﬂiTmﬂ’lﬁ a3 (Mathematical Knowledge)
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Nﬁﬁi!i]ﬂ%ﬂ’lx‘iﬂiﬁﬁﬁ’lﬁﬂ% (Mathematical Achievement)
00ATHANI591U (Reading Decoding)

21u3ulanaw (Reading Comprehension)
ANNEMIT0 UM saznad (Spelling Ability)
A0 IUMSIey (Writing Ability)
ANuens o lums1¥n111 10 (Thai Usage Knowledge)
mmﬁﬂﬁzﬁﬂmﬂmﬂ%ﬂm (Associative Memory)
ANUTTIA NG Meaningful Memory)
ANUARBILATIN AN (Figural Fluency)
AUADBINARI NITAA (Ideational Fluency)
amuAgena2 NS AITD (Naming Facility)

uae uﬁuﬁ (Spatial Relations)
AmuganguaIndaedat (Flexibility of Closure)
ASAUNUTNATUNUT (Spatial Scanning)
M5U5zINalMIA21N817 (Length Estimation)
UMY uazﬁmﬂ (Speech - Sound Discrimination)

M3 HaN19T89 (Phonetic Coding)

ANUAINUABITI9UAII DU (Resistance to Auditory Stimulus

Distortion)

ﬂ1§51lluﬂlaﬂdﬁ’lulﬂ (General Sound Discrimination)
M1 UHUBITSY (Memory for Sound Patterns)
qﬂﬁﬂ (Induction)

ﬁﬁumqwaﬁﬂﬂ (General Sequential Reasoning)
13 WimanaBe15 ua (Quantitative Reasoning)

o o
AMEUMSSU3 (Perceptual Speed)

g . )
anunennaNuElumsdszulana (Semantic Processing

Speed)
BATITIUVDIN ST UV VNATOU (Rate of Test Taking)

ATUAABIAAATDI91UIH (Number Facility)
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WM UNU WAYDIANUITS S U (Working Memory)

MS UNY S2EZIAANNIN (Memory Span)
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A1 16 BABIMIITUIUN (@) FIANUIN (B) TN (c) LaTTMAY NI
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R9 91 .047 1947 .69
N 1.20 057 2096 1.00

by
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MS .80 44 18.25 .59
WM .60 040 1492 43
o o r
panlsznouoYA LY
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Chi - Square = 332.47, df = 142, P - value = .0000, RMSEA = .027, GFI = .98, AGFI = .97,
CFI = .99, RMR = .0060
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A a 4 3 a v @ o o <
f1319% 31 NaﬂTﬁ'Jlﬂ513’;1’1ﬂ\iﬂﬂigﬂﬂut%qauﬂuﬂuﬂﬂﬁ Ellﬂﬁﬂﬂﬂﬂig’;ﬂﬂ‘l]ﬂ'nna1n'ﬁﬂ

matlyan (COG)

¥
Yo

LY a =§ d
pentliznouanudnduih duilszanseantlsznen SE t R

I’ Y] Y]
0915z NoUDUAV AU

anuisuiu (AK)

Ge .80 12 6.62 .59
Gq 1.44 18 7.99 .59
Grw 2.36 27 8.79 .55

AITUANTONINTAA (TA)

Glr 1.00 - - 1.00
Gv 1.47 19 1.70 1.00
Ga 1.48 21 7.21 1.00
Gf 1.24 18 6.88 5

sz fnsammatlyan (CE)

Gs 39 38 9.16 1.00
Gsm 2.55 30 8.48 1.00
s ar s d'
29A5ENOUBUALT
AK 80 12 6.62 59
TA 1.00 - - 1.00
CE 349 38 9.16 1.00

Chi - Square = 9611.29, df = 5728, P - value = .0000, RMSEA = .019, GF1 = .92 , AGFI = .90,

CFI =98, RMR = .0071
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Chi-Square = 9608.08, df = 5728, P-value = 0.00000, RMSEA = 0.019
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Source of Estimated Variance Percentage
daf ARY MS
Variation Component . of Total Variance
Person (p) 399 3,512.354  8.803 074 29.72
Item (i) 115 451.181 3923 .009 3.61
Residual (pi,e) 45,885  7,608.603  .166 .166 66.67

Total 46,399 11,572.138 249 100.00
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Source Estimate G Alternative Estimated D-Study Design Variance Compo1
of Variation Study
Variance 25 50 75 100 116 120
Component
Person(p) .074 074 074 074 074 074 .074
Item(i) .009 .000 .000 000 .000 .000 .000
Residual(pi,e) .166 007 .003 .002 002 .001 .001

GENERALLIZABILITY COEFFICIENT 918 957 971 978 981 982




227

d' T oW a Q( a
11015191 33 Matszanamdulszansag1/81984 (Generalizability Coefficient:

1 s o =4 v s Y Q(

G - Coefficient) WU tiupiaanuansaniedyan $1um 116 9o aziimduilseans
9/ - " o d’s =% e 3’; @ A ‘é
a31/o1999m Ny 981 wazennswamsfny ludumsaadule (D - Study) Failsing
] A Y o ,3 . a £ Y a =) A tg 9

Tumsrawun ledomounniu mdulssinsagiondasimgaunuiiuaig

G-coefficient

20 40 50 830 100 130 140

o b4
DRITRICTE
d' o a Q( 9/ a s
mwi 27 duilszansagdnaseuuiannuansamatlyan

g
3.2.2 dulszAnsagdrsdwewuudaniiy 1 Jannuianudile

LHAAIATT N34 - 35

ot a o 1
a5 199 34 n1sam Tz uulsis e vazdssanamanundlsudsuvesasuuu

b 4
nauuianty 1 danmianughls ludunsiom G

Estimated Percentage
Source of
daf AW MS Variance of Total Variance
Variation
Component

Person (p) 399 552250  1.384 .104 41.44
Item (i) 11 48685  4.426 011 438
Residual (pi,e) 4,389 598.315 136 136 54.18

Total 4,799  1,199.250 251 100.00
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Source Estimate G Alternative Estimated D-Study Design
of Variation Study Variance Component
Variance
5 10 12 15 20 25
Component

Person (p) .104 104 .104 .104 .104 .104 .104
Item (i) 011 002 .001 .001 .001 .001 .000
Residual (pi,e) 136 027 014 011 .009 .007 .005
GENERALLIZABILITY COEFFICIE 792 884 902 920 938 950

1 1T o L) ‘:J =
1A 190 35 Msilszanamduise@nsag1lé1483 (Generalizability Coefficient:
! @ v L4 d =y 1 QU Y QJ
G - Coefficient) WU uurianiiv 1 Jaanuinrmdile S 12 4o azliarduilszans

Y a [ A a =2 2’/ o a ]
ag1l8revamidy 902 uazleinrsansamsenen Iusumsandule (D - study) Failsng

g
a

v A Y e X Voo a Y o A A X g9
Gluﬂ’]i']qwu'n UauaINIUNINYU ﬂ’lﬂlﬂ]i3ﬁ‘ﬂ'ﬁﬁiﬂ@']\’f]\?ﬂzllﬂ']qmwuﬂluﬂ')fl

a



|
G-coefficient

1.200 g e s i i e e = o e

1.000

0.800

| 0.400

0.200

|
|
|
§
¥
0.600 ,N_\LM e e e
|
{
|

S 10 15 20 25 30

St
o Y a £ Y a o o o v 3
AN 28 dutlszansazonsdesuuiantiy 1 Faanugaiudils

3.2.3 dulszansaydr@dwenwirinndy 2 FannuFalS uamans

AIN5199 36 - 37

Py a o ]
M3 36 Midazaa Ui vazdsznamanualsisvssnzuuy

b
vnuuuianiu 2 JaanudiFaBnaluiumsiom G

Estimated Percentage
Source of
daf SS MS Variance of Total Variance
Variation
Component

Person (p) 399 370.978 930 .076 30.40
Item (i) 9 24370  2.708 .006 2.40
Residual (pi, €) 3,591 630.530 168 .168 67.20
Total 3,999 998.878 250 100.00
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Source Estimate G Study Alternative Estimated D-Study Design Variance Component
of Variation  Variance Component 5 10 15 20 25
Person(p) .076 076 .076 .076 .076 .076
Item (i) 006 .001 .001 .000 .000 .000
Residual (pi, €) .168 034 .017 011 .008 .007
GENERALLIZABILITY COEFFICIENT  .694 .819 871 901 919
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Source of Estimated Variance Percentage
daf SS MS
Variation Component of Total Variance
Person (p) 399  658.362 1.650 093 37.35
Item (i) 15 36.812 2.454 006 241
Residual (pi, e) 5,985  898.000 150 150 60.24
Total 6,399 1,593.174 249 100.00
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Source Estimate G Study Alternative Estimated D - Study Design
of Variation  Variance Component Variance Component
5 10 15 16 200 25
Person.(p) .093 093 .093 .093 .093 .093 .093
Ttem (i) .006 001 001 .000 .000 .000 .000
Residual (pi, €) 150 030 .015 010 .009 .008 2006
GENERALLIZABILITY COEFFICIENT  .758 862 904 909 926 940
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Estimated Percentage
Source of
daf ARY MSs Variance of Total Variance
Variation
Component
Person (p) 399 462.049 1.158 062 25.20
Item (i) 1S 116.299 7.753 .019 7.72
Residual (pi,e) 5,985 985.951 165 165 67.07
1,564.299 246 100.00

Total 6,399
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Source Estimate G Study  Alternative Estimated D-Study Design Variance Component
of Variation Variance Component 5 10 15 16 20 25
Person (p) 062 .062 .062 062 062 .062 062
Item (i) 019 .004 .002 001 | | .001 .001 .001
Residual (pi, ) 165 .033 014 011 .010 .008 .007
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Estimated
Source of Percentage
df AN MS Variance
Variation : of Total Variance
Component
Person (p) 399 . 537.241 1.346 .100 40.00
Item (i) 11 21.097 1918 .004 1.60
Residual (pi, e) 4,389 641.486 .146 146 58.40
Total 47,99 1,199.825 250 100.00
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Source Estimate G Study  Alternative Estimated D-Study Design Variance Component
of Variation  Variance Component 5 10 12 15 20 25
Person (p) .100 .100 .100 .100 100 .100 .100
Item (i) .004 .001 000 .000 .000 .000 .000
Residual (pi, €) .146 .029 015 2012 .010 007 .006
GENERALLIZABILITY COEFFICIENT 774 872 891 911 932 945
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Estimated
Source of Percentage
daf SS MS Variance
Variation of Total Variance
Component
Person (p) 399 484.544 [.214 .065 26.00
Item (i) 15 56.473 3.765 .009 3.60
Residual (pi,e) 5,985 1,055.964 176 176 70.40
Total 6,399 1,596.981 250 100.00
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Source Estimate G Alternative Estimated D-Study Design Variance Component
of Variation Study
Variance 5 10 15 16 20 25
Component
Person (p) .065 .065 .065 2065 065 .065 .065
Item (i) .009 .002 .001 .001 .001 .000 .000
Residual (pi, e) 176 .035 .018 012 .011 .009 .007
GENERALLIZABILITY COEFFICIENT 48 189 .847 .855 880 902
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3.2.8 fulszAnTagUdrdwewmuianiiv 7 Jamsudiam

ﬁ'lﬂJﬁO’]uﬂTiili’ HALLEAIAIAIT 1T 46 - 47

~ a g v
5NN 46 ﬂ']'i’JLﬂﬁ']%ﬂﬂ’J']ﬂJu‘lJﬁﬂﬁ’Ju Lm%ﬂﬁ%iﬂmﬂ']ﬂ’ﬂiluﬂﬁﬂ5’314‘1]@\1?13!&1‘!1‘!

@ @ 1Y 4 ¥
VnuuLianiy 7 Yansudtamanuaoiumsel ludumsinmn 6

Source of Estimated Variance Percentage
af AN MS
Variation Component of Total Variance
Person (p) 399 421.965 < 1.058 074 29.48
Item (i) 11 34997 3.182 .008 3.19
Residual (pi, ) 4,389 742.753 169 .169 67.33
Total 4,799 1,199.715 251 ‘ 100.00
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Estimate G Alternative Estimated D - Study Design
Source Study Variance Component
of Variation Variance
5 10 11 15 20 25
Component
Person (p) 074 074 .074 074 074 074 074
Item (i) 008 .002 .001 .001 .001 .000 000
Residual (pi, ) 169 034 017 014 011 .008 007
GENERALLIZABILITY COEFFICIENT 686 814 .840 868 897 916
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Estimated Variance Percentage

Source of
daf SS MS Component of Total

Variation
Variance
Person (p) 399 622.701 1.561 .110 44 .35
Item (i) 12 17.588 1.466 .003 1.21
Residual (pi, e) \ 4,788 646.104 135 135 54.44
Total 5,199 1,286.393 248 100.00
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Estimate G Alternative Estimated D - Study Design
Source Study Variance Component
of Variation Variance
5 10 13 15 20 25
Component
Person (p) 110 A10 110 110 d10 110 110
Item (i) .003 .001 .000 .000 .00 .000 000
Residual (pi, e) 135 027 013 .010 .009 .007 005
GENERALLIZABILITY COEFFICIENT 802  .890 914 924 942 953
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Source of Estimated Variance Percentage
daf AN) MS
Variation Compeonent of Total Variance
Person (p) 399 568.711 /1.423 131 53.04
Item (i) 9 10.601 1.178 003 1.21
Residual (pi,e) 3,591 © 406.999 113 A13 4575
Total 3,999 986.311 247 100.00
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Source Estimate G Study Alternative Estimated D - Study Design
of Variation Variance Variance Component
Component 5 10 15 20 25
Person (p) 131 131 131 131 131 131
Item (i) .003 .001 .000 .000 .000 .000
Residual (pi, e) 113 022 011 .008 006 .005
GENERALLIZABILITY COEFFICIENT 853 920 946 959 967
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Hrudlszaudnnii 4

Fwilszaudinmili 5

Julszaudnuili 6

puay wesiduing azivmd  azdy  wesidulng  azuuvd azmdy  wlediFulnd . Azmnsd
106 99.92 81 109 99.92 81 116 99.92 81
102 99.75 78 108 99.75 78 110 99.75 78
101 99.58 76 106 99.50 75 106 99.58 76
99 99.42 75 105 9925 74 105 99.42 75
98 99.17 7 103 99.00 73 103 99.08 73
96 98.75 7 100 98.75 72 102 98.67 Yo
94 98.42 71 99 98.42 71 101 98.17 70
92 98.25 71 98 98.00 70 100 97.67 69
90 98.08 70 97 97.50 69 99 97.42 69
89 97.83 70 96 96.58 68 98 97.25 69
88 97.50 69 95 95.50 66 97 96.92 68
87 97.08 68 94 94.50 65 96 96.17 67
85 96.50 68 93 93.67 65 95 95.17 66
84 96.08 67 92 92.92 64 94 94.50 65
83 95.83 67 91 92.42 64 93 93.92 65
82 95:50 66 90 91.83 63 92 93.08 64
81 95.08 66 39 90.92 63 91 92.42 64
80 94.67 66 88 90.08 62 90 91.75 63
79 94.25 65 87 89.17 62 89 91.00 63
78 93.42 65 86 88.25 61 38 90.00 62
77 92.58 64 85 87.50 61 87 88.83 62
76 92.17 64 84 86.92 6l 86 87.75 61
75 91.75 63 83 86.42 60 85 86.67 61
74 91.17 63 82 85.75 60 84 85.83 60
73 90.25 62 81 85.08 60 83 84.83 60
72 89.50 62 80 84.58 60 82 83.08 59
71 88.58 62 79 83.83 59 81 81.80 59
70 87.33 61 78 83.17 59 80 79.33 58
69 86.33 60 77 82.58 59 79 77.83 57
68 84.83 60 76 81.75 59 78 76.42 57
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67 83.25 59 75 80.67 58 77 75.00 56
66 81.58 58 74 79.33 58 76 73.83 56
65 79.83 58 73 77.42 57 75 7217 55
64 78.75 57 7 75.42 56 74 69.33 - 55
63 77.83 57 71 74.08 56 73 67.08 54
62 76.57 57 70 72.92 56 72 66.08 » 54
61 75.08 56 69 7135 55 71 64.83 53
60 73.42 56 68 69.50 55 70 63.17 33
59 72.00 55 67 68.25 54 69 61.75 52
58 70.33 55 66 67.00 54 68 60.75 52
57 68.42 54 65 65.17 53 67 59.58 52
56 66,17 54 64 63.50 53 66 58.08 52
55 63.92 53 63 62.08 53 65 56.75 51
54 62.08 53 62 60.33 52 64 55.25 51
53 60.42 52 61 58.58 52 63 53.33 50
52 58.42 52 60 57.17 51 62 51.58 50
51 55.33 51 59 55.83 51 6l 50.00 50
50 50.00 50 58 54.42 51 60 48.08 49
49 48.92 49 57 52.33 50 59 45.92 48
48 45.67 48 56 49.75 49 58 43.75 43
47 4233 48 55 48.00 49 57 41.75 47
46 39.25 47 54 46.50 49 56 39.83 47
45 36.67 46 53 44.67 48 55 38.17 46
44 3425 45 52 43.00 43 54 36.42 46
43 31.83 4s 51 41.58 47 53 34.50 46
) 29.92 44 50 39.58 47 52 33.42 as
41 28.17 44 49 37.25 46 51 32.33 45
40 25.58 43 48 35.25 46 50 31.08 45
39 23.17 42 47 33.67 45 49 29.75 44
38 19.42 4] 46 31.83 45 48 28.25 44
37 19.25 4] 45 30.08 44 47 27.08 43
36 17.42 40 44 28.08 44 46 26.00 43
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34 12.83 38 42 24.00 42 44 23.25 42
33 117 37 41 - 22,50 42 43 21.58 )
32 9.58 36 40 . 20.92 41 42 20.42 4]
31 7.58 35 39 19.17 41 41 19.08 4]
30 5.42 33 38 17.42 40 40 17.50 40
29 4.42 32 37 15.58 40 39 16.33 40
28 3.67 32 36 13.83 39 38 15.33 39
27 2.58 30 35 12.00 38 37 14.08 39
26 .58 28 34 10.42 37 36 12.50 38
25 1.00 26 33 9.17 36 35 11.33 37
24 .67 25 32 8.08 36 34 10.17 37
22 33 22 31 7.08 35 33 8.67 36
21 .08 18 30 6.00 34 32 7.42 35

29 4.83 33 31 6.42 34
28 3.75 32 30 5.25 33
27 3.08 31 29 3.75 32
26 2.50 30 28 2.67 30
25 1.83 29 27 2.00 29
24 1.42 28 26 1.50 28
23 1.00 26 25 1.00 26
22 .58 24 24 .58 24
21 42 23 23 42 23
20 25 21 19 17 20
19 .08 18
;=51.49 ;=58403 ;=61.57
SD = 1590 SD = 19.86 SD =20.01
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