(Guilford, 1954)

(attitude)



D (unidimensionality) 2) (linearity)

(equally-spaced) 3) (reliability) 4) (validity) 5)

(reproducibility) ( , 2537)

(correlation

techniques)

(ordinal)

(interval)

(Kerlinger, 1985)



40-60

4 i)

3

(unidimensionality)

D

2)

(Guilford, 1954; Anderson, 1988)

, 2537)

(evaluative factor) 2)

4)



(potency factor ) 3)

(bipolar adjective)

10

.90

(activity factor)

(scalability)

(coefficient of reproducibility)

Rensis Likert

. 1932
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54,3 21

D 2

3 4)

6)

(Anderson, 1988; ,2530; ' ,2531)

D

(ordinal)

(interval) (Anderson, 1988) 3)

4)



2

6)
8
(Cheung and Mooi, 1994)
D
3
4)

(rating scale model)

(Andrich, 1982)

(IRT)

2



4
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Probability ot Response

25

(Cheung and Mooi, 1994) 1

( 20)
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2530)

11

12

consistency)

(Rho)

+ ', 2531)

1

numerical weighting)

2

(sigma deviate weighting)

3
80-100
2 (
(t-value)
1,75

(Likert’s internal

0.1 (

(arbitrary

1,23 45 5

26



(Guilford, 954)

= do/p
= ? (sigma deviation)
01, 02 = (ordinate) zi, 72
do = 01 - 02
f =
cpl =
cp2 =
z1,22 = cpl, cp2
?
0.99 ?
(classical model)
1) 2 9
2 1 ? ?
3
1)

2)
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3 1
4) ,
5) L}
2.
(George Rasch) 1951 1959

(Husen and Postlethwaite, 1988 :4177)

P P- ) (/- )
-00 +00 0 1
(natural

log)
-)

€
1+ e(ﬂ~A)

(logistic function)
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90 -
& 70 -
o
= =
['al
c
o 50 =
e 1
'g - |
= |
L 30 = b
. :
5’ . |
— |
S 10 - i

| :

-3 -2 ~ 0 +1 +2 +3:
, 3
0 1
P
Prol i PL) = exp 2- ) pi+exp(/?-m1
(Rasch’s Model)
(Wright and Masters, 1982 : 38-59) 5
1 , ' { (Rasch’s Dichotomous Model)
(Rasch) 1960
2. (Partial Credit Model)

1981 (Masters and Wright, 1981)
3. (Rating Scale Model)
(Andrich) 1978 - 1979 (Masters) 1980 (Andrich,
1978c¢,1978d 1979; Masters, 1980)
4. (Binomial Trials Model)

1972 1978 (Rasch, 1972; Andrich, 1978a)



30

5. (Poisson Counts Model) (Rasch)
1960
(Rating Scale
Model)
(order)
0, ,2, 314
2 (steps)
1 (simple logistic model)
| = exp(/ -< 1> 1,
- | +exp
EI EID
L) ( 0) ;
01
(dichotomous) ™1 /
1 0 7
@
%1 N1+ N 1=,
(polychotomous)
@
m+1 (i,e.,0 1,2....... m)
o3~ ) 1 0

A-(x-1)+ T~ 1+exp(/? - 4



@
(scale value) §1 (thresholds ]%

& =a+tTx ©)

X =1 20,

() ¢)
) @ ©)
@ (©)
(additive)™
@ (logistic form)

(RSM)

(response categories)

(analysis of item fit)
(item fit)
Guttman’s perfect scale
(fit)
1= (Vf - 26l0) +io/3
(1 item fit i
Y. Weight Mean Square

q Weight Mean Square



D

2

3

4)

6)

9

(analysis of person fit)

(item fit)

L =Vi-miquu  JR)

fn person fit
y Weight Mean Square
q 4 Weight Mean Square
person fit 0
1

)~y 4

2
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3 n (Dual Scaling Model)
1
n 3 (categorical data) (Nishisato.l 980)

corresponsedence analysis, homogeneity analysis, Hayashi’'s theory of
guantification, optimal scaling, nonlinear multivariate descriptive analysis, additive scoring,

appropriate scoring, centroid scaling, basic content scaling

Dual scaling 3
31 31 (Dual Scaling)
6
3 %2 2 3 3

(incidence matrix)

(response-pattern matrix) 1
1 1 3 ; (categorical data)
Item 2 3
Option 1 2 1 2 3 1 2 Score
1 1 0 0 1 0 0 1 Y1
Subject 2 0 1 1 0 0 1 0 Y2
3 1 0 0 0 1 0 1 Y3
4 1 0 1 0 0 1 0 Y4
5 0 1 0 0 1 1 0 Y5
6 0 0 1 0 0 1 Y6
Weight X1 X2 X3 X4 X5 X6 X7
1 1
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( 1 0 : )
1 1 7 ' X1, X2, X3, X4,
X5, X6, X7 6 Y1, Y2, Y3, Y4, Y5, Y6
, X Y
2 X
subject Item Total for each subject
2 3

1 Xl X4 X7 XL + X4 + X7

2 2 X3 X6 X2 + X3 + X6

3 Xl X5 X7 Xt + X5 + X7

4 X1 X3 X6 XL + X3 + X6

5 X2 X5 X6 X2 + X5 + X6

6 X2 X4 X7 X2 + X4 + X7

Grand Total = 3 XL + 3X2 + 278 + 2X4 + 2X5 + 3X6 + 3X7

0
1 X Y 2 3
X Y within-subject
between-subject X Y
3 Y
Item 1 2 3
Option 1 2 2 3 2

Y1 Y2 Y2 Y1 Y3 Y2 Y1l
Y3 Y5 Y4 Y6 Y5 Y4 Y3

Y4 Y6 Y5 Y6



within-option between-option
2 X 2 X 5 N, correlation
ratio, 7 (eta square) £ rjX Y 3
1
3 ' xv 4
X 1Y product-moment correlation P (rho)
4
Item
Subject 1 2 3
1 (YL.X1) (Y1.X4) (YL.X7)
2 (Y2.X2) 1Y2,X3) (Y2.X6)
3 (Y3.X1) (Y3.X5) (Y3.X7)
4 (Y4,X1) (Y4.X3) (Y4.X6)
5 (Y5.X2) (Y5.X5) (Y5.X6)
6 (Y6.X2) (Y6.X4) (Y6.X7)
4
1
I
(F.)
(X)
(Guttman, 1941 cited by Nishisato, 1994)
3 (Y1, Y2, Y3, Y4,
Y5, Y5, Y6) (XI, X2, X3, X4, X5, X6, X7)
rj eta (rj) P

1 1 7 Vi



3

3.2
(categorical data) 2
principal component analysis
Benzecri étal. (1973)
transition formulas Nishisato (1980) dual relation

/un J /7

Eckart-Young decomposition, Horst’'s basic structure, Johnson’s
canonical form, Good’s singular decomposition, Stewart’s singular value decomposition,

tensor reduction

j t+1 (1)



decomposition

Scaling

3.3

(categorical data)

1

variable)
4.

5.

trivial solution

Dual Scaling

dual relations

singular value

(categricaf data)

(categorical data)

(categorical

contingency tables, multiple-choice data, paired comparison data, rank order data,

successive categories (rating) data, sorting data,

6.

3

Dual

multidimensional categorical data

(partial knowledge)

(categorical data)



3

0.

(categorical data)

Nishisato ( 980, 1994)
DUAL3 option 1 (contingency / frequency
data) option
1
1
4
' 1 (interval)
(Rating

Scale Model)

1 (Dual Scaling Model)



11

12

(Cronbach’s alpha)

2

D)

3
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3. (validity)
3 ( , 1974 Mehren and
Lehmem, 1984) D (content validity) 2)
(criterion-related validity) )] (construct validity)

(criterion-related validity)

(external criterion)

D (predictive validity)

2 (concurrent validity)

( , 2526)
(Guilford,1954)
D (factor analysis of
criterion mearsures) 2) (multiple regression) 3)

(cross validation)

( [lticollinearity)



(factor loading)

(factor loading)

(Krashen, 1981 : 21)

(Brown, 1980 : 115)

(factor analysis)

41



(2524)
1
.01 .001
(2525)
.3
.01
(construct validity)
5 D
2 ! 3
4) 5

,2536)

(GPA)

42



(path analysis)

, 2537)

(manifest variables)

2

, 2537)

(factor analysis)

(latent variables)

(structural equation model)

L
(linear) (additive)
relationships)

2

®
@

(independence)

D

©

(measurement model)

(causal

43

(2537)



31 e ®
3.2 d ®
3.3 2 ®
3.4 e d z
N
N -
, 7 1
' (uLs) 2 (GLS) 3,
(ML) 4. (L) 5
(DWLS) 6, IV 7,  TSLS
(validity of the model)
y
5 ( , 2537)
1
(standard errors and correlations of estimates)
2, (multiple correlations and

coefficient of determination)

3, (goodness of fit measures)
31 - (chi-square statistics)
3.2 (Goodness-of-Fit-Index=GFlI) '

0 1 GFI



1.00

.AG Fl)

(  RMR

maitrix)

LISREL

(

3.3

3.4

4.1

4.2

45

(Adjusted-Goodness-of Fit-Index

GFI
(Root Mean Square Residual=RMR)
3
3 GFlI AGFI
3 3 RMR
3

(analysis of residual)

(fitted residuals

2.00

(Q-Plot)

(model modification indices)

(nested)



(Guilford, 1954) 1

3

“No” 5 “strongly approved “strongly disapprove”

scale method (scale value) (weight)

(the category-scale-values)

46

uYeSn “ ?11

category -

f

(Eysenck and Crown cited by Guilford, 1954)

(scale values) 2 (products)

(.94 )

(:83)

scale-product method

(Nunnally, 1967)

(:90)



.99

10

20

2 (weight)

15 10

20

20

90

D
2

0.1

47



20
10
10
(Lei Cheng, 1994)
6 MTMM

165

(1950)

(Cheung and Mo00i,1994)

326

15

48



'fa

(overlap)

49
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