«

« «
3 1 « ) «
« « 3
1 « ?
« «
L
« «
« « (Schroeder and
Hakstian, 1990; 249) «
« « [Analysis of Variance (ANOVA) procedure]
ANOVA of Measurement Model
2,
«
« « «
« ! «
3.

« «



(Main Effect)

(Multifacet)

Measurement)
(Brennan,1983: 3) *

(Population)

17

single analysis)

(Interaction Effect)
(Accuracy) (Precision)

aa o n a u d Caa

(Single Facet) (Items)

(Spearman-Brown Formula)

n aya £

(Object of

{ Y (Y M, 1
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(Facet) «
4 1 1 44
* o n 4 4 a % 111~ .
n . . 1a i ] ov
(item facet) > (rater facet)

(condition of measurement)

1, 2 3
10, 20 30

(Universe)

(Universe of admissible observation)

(Universe of generalization)

f ,  » N | » |
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(G-Study) D (D-Study)
2
G (Generalizability study or G-Study)
D (Decision study or D-Study)
G
G (G Study) lau

D (D-Study) G

» 1 \1 «

G-Study |
D-Study

(Absolute Error Variance and Relative Error
Variance)
(Classical Test Theory)
(true score T ]
1



variance

variance

0*1bt1

ican

1

I @A)

crS) )

(JB)

20

mi (Universe score jlW)

( Absolute error
0 - Xop>
(a)
CD
( Relative error
JO - XB
(
)

(Generalizability coefficient :Ep2)



«
«
«
B
-~ u
«
«
«
0.90
«
«
«
.90
«
2 «
1.
«
2.
«
«

«

«

«

«

«

«

«

«

«

«

«

«

«

«

«

(Cronbach, 1972

)

T

«

«

«

«

«

«

157)

20

« 20
.83

(Brennan and Kane, 1979: 40)

«

«

«

«
« «
6 I
«
(Cronbach, et al. 1972)
« 90
2 «
«

>
«
«
11
«
6
0.90
«
«
«
«
«
«

21
«
0.83
6
«
«
20
«
«

«



2. ™

Signal-Noise Ratio
Signal-Noise Ratio

(Brennan, 1983: 17)

(the strength of the transmission.)
strength of the interference) (Brennan, 1983: 17)

Signal-Noise Ratio

Noise Signal -
Signal Noise
Signal Noise
Signal-Noise Ratio
Power Signal Power Signal Power

<o2d)

™

22

™

(the

2 Signal

Noise

Noise

Noise
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Signal-Noise Ratio an ] 2

«

Signal-Noise Ratio

1. Relative Error Variance

Signal-Noise Ratio

(Brennan, 1983: 19)

h X r adsS)
n Signal-Noise Ratio
20 ]
o2(5)
2. Absolute Error Variance

Signal-Noise Ratio

(Brennan, 1983: 19)

Xa = @0 / o2A)

Signal-Noise Ratio

°2
aA)
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6.
(Brennan) ’
« 2 : |
G (General iZabi liiy study: G study)
D (Decision study: D study)
1)
u v
1.
2. 2 vh i)
(D
3.
4. Crossed
X nested
crossed X
VoV ] m N~ 1
nested ior
crossed design (variance component)
nested design
0 v 1 1 > D Study
nested design ! 1-facet
design nested design
G Study crossed
» i, 1 1 1 16, ] n
design
D Study
5.
D 1 r
G Study P X i X r design ! 7

(main effect) 3



25

I 4 L} 1
Design Main  Effects Interaction Effects
Px i xr P it r pii Pr, Ir pir
P X «i r) Pt I, i r pr Pi r
(i P) X r P. T, i P priir P
i (P X r) P r i pr pr
<i X ry : P Pt i Pt P ir P
i r 1P Pt /A /B Lind i r SOP
6 Vis )
" 14", L "o ~ i
* — I*, * 1
]
(Analysis of Variance
(ANOVA) Procedure)
ANOVA G (G-study)
F-ratio
F (F-test) F-ratio
(retain or reject null hypothesis)
ANOVA F-ratio
(Mean Squares - MS)
ANOVA a (Object of

Measurement)
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] G Study ANOVA
G Study (Estimated G-Study

variance component) (Actual variance or
parameter) ( ) }
(single person) ] il O (t] ] 2D1
N N }
1 I / *
<M)
’\Aj a20
* R J
estimate variance component G study
D Study
2) !
1 (D Study)
G Study
D Study
1. Universe of generalization
w1 } 113 g )
D Study }
}
( Random model)
(fixed model) (mixed model)
2. (Sample size)
G Study D Study
3. (Design structure.) D study
G Study D Study

1 D Study
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Px I x R design G study
Px <1 : R
4. (Estimated D study variance
component)
4.1 Design
4.2 universe score variance error score
variance
2
G-Theory [
. . M n i *!t*» 1 » 1
(restrictive parallel tests assumptions)
. 0 V
(randomly parallel test assumption) (Suen, 1990: 41)
2
2
(ANOVA)
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9 2 ? ? 2
3
]
' I
n u ’ n — ”
2 2
2
(criterion related validity) (criterion)
) 2
{’ ' {

(Suen, 1990: 150-151)

Lord
Novicic (1968) (reliability of a test score)
Campbell and Fiske (1959)

2
2
1> 14. 1
(A Sampling Model for Validity)
Kane (1982)
{
L8 (Object of Measurement) {

(value of an attribute for Bn object of measurement)



«

a ) «
4 n ,a 101
a a
1 * 1 4 1 1 J
a as
10 1 '
a
n a
11' .1
a ) mn
41 101V 1 1 1 o 0*
a
a (The expected squBred error in estimation)
) n mn n n (all
a
(multifacet) a
an
u j oo * 11 01
a
1 1 y
an a
a
4 1 v I
a I
ao i t 1 v 1
a
a
G (G study)

D <D Study)

29

a
1 y
a
a )
» »
or none)
I



X = + a0 +al+ a0l + ar

(Kane, 1982: 136)

) (grand mean)

«0

(main effect for the object of the measurement, 0)

al i (main effect for the i facet)
<0l ] i O <oi interaction)
< (replication effect)
(
©) ( D) «
Vv ‘ ~ 4y "
(Classical Model)
2
1 2 [ r
(universe of condition)
G
[ crossed nested ai
4
C2(0), tf~(i), a2(oi) a2(r) o

30

D)
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2 (1) =o2( /1 2(a)

2 <0l) = °2( |/ 2(b)

2 (R =@ (n/n 2(c)
4 I

(Measurement Based on Random Sampling from the Universe of

Genera 1i zat i on)

D-Study [ i nested 0 «i nested
within 0)]
*+a +al+a 1+ 3
0
* A d Q
| i
0o 1 / \
R i
3
°2 (X) = 2<0) + °2 1) + @(0!) +a2(R) e (4)

o (universe score for the object of

measurement 0)



A = EE (X } = A
le
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(5)

(universe score variance)

E<O-, )2 = a3 (o)

et. al, 1972 76J
A

in point estimates of universe scores)

al+a 1+ (R

(Cronbach

(error

I
A~ (g'rand mean . )

A0 Xo[K

(expected value of the squared error in point estimate over | and R )

(Kane, 1982*. 137)

EE <A20,R5 =  02(1) + (0!) + 02R)

IR
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Xo|H ,
< error in estimating universe deviation

scores)

5, <oR - A - M- A

5 = A +al+aR  — (9)

O01R

< universe deviation score )

O01R *01R 8
*01R
2
COV* Ir 1A IR) = E(a]l +a 1+ 1R («1+a 1+ 9R) ... (10)
O
| r
{ 10 0 *01R
' ' (
50LR 2 0

I :

{

(random error)
4 ,joi 1’ 1 1 A



(CronbBch et. al, 1972:) ] Il
]

( ratio of universe score variance to expected observed

score variance ) 4

Ep2 (XoiR , ,0) = X (0) T (11)

Cr(a) + o02(ol) + .2 ¢1) +02(R)
{ Ep2
(squared correlation between

observed scores and universe scores)

n 2 2 [

»

1

{ (validity

coefficient)



3

(index of

validity)

G-Theory

(m ultitrait-multimethod paradigm)

(reliability validity continuum)

(Messick, 1989 cited by Suen, 1990)

(stability) 1
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(Kane, 1982 cited fay Suen, 1990)

Ep2 = a
czm + t
( )
02 « *3 facet
Ep2
(validity coefficient)
3
3.1
.1972 The U5 Department
of Labour ( Shavelson and Webb : 1981)
» « (General Education Development : GED)
(r) Nested (©)
Crossed (i) (0)
(r :¢c) XjXo0
71 , n

u v 0



3

(Smith: 1978)
(multifacet study)

3 1)
2)
3)
2) 3)
(Macready, 1983: 149-157)
(homogeneity)
(d) (C)
() (i 0 (X))
( C) G Study {
(c) X (i o(d X))
( (:) X (i:(dxn))le
47% 4
(:c) Xd 4
51%
Macready { 4
3
|sA (dxn) " . m . .
_ 4, 1 111 ’ 1 T,
15 Macready
11* " 00, 1102* 1 Xi4. 0111Xr r
338 606
(Ibrahim : 1984) lj
(The Rating of Evalua
tional Gobls) 80 80
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« « «
« « « «
/ A 1 0 4 B Y 0 111* O 1 d
« « « «
! 00 d 1 { AN @Roa . s
« « ] «

(O'Brien ,1986)

« 16 «
5 1) «
2) 3)
4) « « « b) «
! ! 4 ! 1 . 00 0
« 1,122
| 2 36
1 4 1 - 1 v
«
« «
fJ)] 1 1 0 0
« « «
»
« «

« (Webb, Herman and Cabello, 1987: 130) «

« « « I
. o ) 14 1 v
« (profile) 4
1 « o« « 2)
« 3) 4)
2
G Study X i «
univariate multivariate
1) rule nominative, direct
object indirect object of preposition 2) form relative
nonrelative 3) number singular plural 4) embeddedness

sentence paragraph « crossed <i)
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"
form, embeddedness rule
T 1 i , .0, ,/,,
form
rule-form form- embeddedness
embeddedness
(Choi, 1989: 3091-A)
(rater) (occasion)
I
' d ' 1l
* 00. 110 v Q
(Suen, H.K., and others,

39

128

form- embeddedness

Form pronoun

(teacher)

1989: 136)

(Generalizability Assessment of

Autocorrelated Direct Observation Data)

The Tiao-Tan Method and Alternative

I The Bayesian random - effect

(ANOVA) model G.c Tiao

H.K. Suen pP.S. Lee

analysis variance

Y. Tan

autocorrelated

(the generallizability analysis of autocorrelated data)

autocorrelated

Box-Jenkins procedures 1l
Q 1 1 D

(residual) Il

ANOVA
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2 autoregressive

integrated moving average J
(the systematic variance)
autocorrelation

° , , 1 , ™ 1 ™
Suen-Lee

( Crawford, 1990: 354-A )

filu 1 0 I - HB
' ' 6,000 386
(time) (rater) (item)
. " ’ 1 i
[
5
A u 1 1Q 1
' ' (
0.05

(Goodwin and Goodwin, 1991: 193-204)

Tiao-Tan

21

(interater reliability)
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(Snodgrass, 1991: 1-274 ) «

« 4 !
(The University of Texas at Austin) (The University of
Washington) (The University of Missouri at Columbia)

(The University of Colorado)

1.
2.
5,110
117,290 3,953
1,157 {
\ {n
(Brennan, 1992: 27-34)
An NOMVE Instruction
Module '
0

( Naizer, 1992: 13-20 )

(Classical Test Theory)

<D-Studi es)



(Baxter, 1992; 283A)

(Gao,1993 1331-A)

G (generalizafaility studies)

studies) G

.80

D (decision

42

»
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< Shavelson Bnd others, 1993i 215-232)

(task)
(occasion) (rater) (method)
A 1 , 01 1
(Naizer, 1993s 2121-A)
. * (Ruiz Primo and others, 1993: 41-53)
2
6 29 2

q

NAANNITANMIL 27 msﬂf}ﬁ%mwaeﬁm%ﬂu LAENTEUNITUNIS L 1AL UKYA

(Green and Jerrell, 1994: 141-5

396 ' 2 )

(Kim, 1994: 54-A) 2
(Samejima)
CENOVA

(Variance Component)
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<Generalizability and Dependability

Coefficient)

(Marcoulides, 1994: 3-7) I
a u Vo oul 1 11- u

M
4
[ 4
(Lin, 1994 : 5094-A.)
3 33 { (
{
2 ( 7 (
{ (
3 351 '
« 2
( 0.899
0.897 ( (
0.719 0.717
( (
3.2
VI .
2529 ( ! Genera lizability Theory
"} ( (Cardinet et al, 1976: 119-135)

(2535, 109-1 18)

«



, 2531)

2533)

» a §)

«]l

(2531)

«

M (1/-/S/R)

(2538,

1«

30

142-154)

«

(
(
3
1« "0
45
0.80

45
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»

4, « |
a Iou i < ar a 111111 a A I
']
7 1]
}
}
(2533)
a a da cl n \
4 1 1 4 a n 1
6
| | 0.50
vel " 11 S 0
30
20 2 10
1110, * 0 0 s \ 1 + ’
m 1 1
3 1 2
' 3
o= ] » Q1 o 11»*
» N1 1 1 ,
1 } (M1)
. »
I 0.3328-0.4782
000 < o . 0 A y | |
0.3348-0.5895
2, } (M2)
1 0,4743-0.6865 I
0.5985-0.7761
3.
Ml M2

0 A y 111* 00. 0» »



0.50

Ml
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