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20
25 WM fl

(Wang andStanley,  970: 672; Stanley arid Wang,
1970: 30)

Xl x2 — X
1, 2 ... n - 1

Var(XL + X2+ ... +xn) = Var(x1) + Var(X2) + ...
+ Var(x ) + 2Cov(XDX2)+ ZCovIX"3) + ... +
+ 2Cov(Xn X )

nxn iCe ) (

ci = Cov(XiX1) + Cov(XiX2) + ... + Cov(XiXi 1) + (2)

Var(xt) + Cov(XiXi+1) + ... + Cov(XiX)
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Var( IXL+ 2X + ... + nxn) = 1 Var(xl) + (3)

2 Var(x2) + ... + * Var(xn) + 2Wl 2Cov(X1X2) +

WL 3Cov(X1X3) + ... + 2Wh_1 nCov(Xn_1xn)

ci = 1 1Cov(XiXl) + 1 2Cov(XiX2) + ... (4)
k
+ 11 1Cov(XiXi 1) +wj Var(xi) + ...
+ HiH1+1Cov(XIX1. 1) + 1WiCov(Xi XL)
Cov(x"x1) + 171
i * "iViIM  *f« A *- ¥ <b)

"1"1-ALL-T VT o+ ML ORLLYIA KT+ eee

oA
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5
1.
2.
3.
h,
(cf) 5
C.* Pl + 1 /12 »...1 11 111 (6)
CPLUt + 1+« +W in
y
2
1| I
2.
1
C. = 1+ Zfli] (7)
j=1
1 = 1+(-)P (8)
Pij = X (-1)



and Stanley, 1970: 663)
3. v \

]

(regression)

)
(beta weight

! (Wang

(Multiple Regression Analysis)

1 »
(correlation)

[ !
regression coefficent)

(beta zero intercept)



Vi

3.1

\
(continuous data) :
(categorical data)

(degree of freedom)
5

(ranked data)

2



3.2

3.3

3.4

23

(X)
F
(Y) | (variance)
(X) Y X
U
(error terms)
(random)

(statistical estimation)

() (1)

(deviation)
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. 2)
M1 (analysis of variance)
A (scale)
V
(nonexperitnental data)
3)
(correlation)
R
I
| F ml R
3.5
I I
(unreliability) (regression coefficient)

«

(standard error of measurement)

| «

multicollinearity
(partial
correlation coefficient)
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3.6 (stepwise Multip

Regression Analysis)

« 2

! (Draper N.R. and Smith, H. 1966: 163)
|

(Stepwise Multiple Regression procedure)

(optimum set of independent variables) \
’ (Halinski,
R.s. and Feldt, L.s. 1970)

! Stepwise "
20
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(Combination)

15,000
?
[ ,
Stepwise 7!
| (regression equation)
? ? X1
Y ' I Stepwise
YL - bol *ell (i —=1»2..., n)
YL =hol+h-1+XIL
Y i Y
Y1 Ly X
N ?
X1 ) ?
’ y (potential predictors) p
X Xy mernnnn X
how (1 2’11 y) v J
; | 7’ 1
bo 1 b1l 7 y
(intercept) (slope)
|
ell Y b
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y C2 1)
I = opls= e 2
i=r Yy i=1
1 V *
1
=1 + (
4 /
Qy=0Qf + 1p
. 1 "X » A
y y
! (coefficient of multiple correlation)
Ufi
y y
(coefficient of determination,R ) i
Fisher

R ' ’ !



673)

R2

Stuart (Kendall, M.G. and sthart, A 1961)

Stepwise

X2

yi = 02 + bl2xu + b22x2i + c2i

R* . R¥

28

(Fisher, RA. 1928: 6sa-

R2

Kendall

R2

-1

1 -

R2
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, (squared partial correlation
coefficient) y p-1

X (partialed out X,) X2 R2

(overall~F test)

R i &r R
de dy, (1-R)ZYy/dr = (1-R2) dr
df ()

F (partial-F test)

»

(predictor)
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F
! F M
[ |
m I
RIV (Nr)  (R-V1
FLN-n-1 (1RY)  * (LR¥N-n-Y)
R IS @
R2
R2 1Rﬁ]
! F
!
!
!
!
b ! Stepwise
(System of Linear Equations) 1 (row)

(Column) (Gauss Elimination)
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4.1 ) (item Response Theory;IRT)
IRT | ;o « (Latent trait theory)
IRT Ferguson (194) Lawley
(1943) ! IRT  (Warm 1979: 19; Lord-and Novick

1968 369) ,
(Latent trait or ability or skill) , ,

1952 IRT 1
(Item Characteristic Curve Theory)
(item characteristic curve) normal ogive
Normal Ogive Model
IRT 1960 George Rasch IRT
1965 ' IRT
(Warm, 1979 19)
1960 (Birnbaum) a Logistic Model
2 ! IRT ' ,
! 1 2 3 (Warm

1979 19-21)
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A2 | /) IRT (Lord and Novick, 1968: 359)
A2 (Unidimentsion tests)
(a Single ability
or latent trait) (homogeneous)
Az .2 (Local
independence)
A2.3

(item characteristic curve: ICC) ,

A3 . IRT
IRT
(ability) (Performance) (0)
performance (y) (rt) y
i y > i y < rf
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(e)  preformance (y)

Performance (y)

s

Ability (8)
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f(e)

4.3.1 The Latent linear model (Hambleton and Cook
1977: 78)

avl
~
@
~
"

b +aé
g g

4.3.2 The latent distance model (Torgerson 1958: 374)

(b - a 040
P_(0) g 0

= Ngtag " ®>9
Guttman scale scale gl

4.3.3 Normal ogive model (Lord and Novick 1988 368)

a (6-b)
g g

P(e) = J
g

oo bty dt 1 g = D2, 3y e
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- ' - -
P (8),a ,b ¥A2umustguLapInulufa 1
g E B

- v )
4] fa 1:ﬂUﬂ1ﬂuﬂ1u1saﬁaqgﬁau

4
p(e) fid normal density function

§ 4 o
L.3.4 Logistic Model 3%¥ ICC IMNBUNUZBY  Normal
-“:! ‘J [ -: . i
Orgive model LUBLHNNIAIM 1.7 tﬁ11ﬂ1u model 1N Logistic Model AMNNY

] v L} L} - x
N21%23 Normal Ogive HIN LATENEINIIOUUN model Bﬂﬂﬂﬂﬂlﬂu 3 Tuisa Ay

(Hambleton and Cook 1977: 8-82)

J - o
k.3.5.1 Taaanlfwasines 3 @9 (Three-

< . v &
Parameter Logistic Model) W§ASNI3fiMuINAIL

Da(6-0b)
(@) LN S S 23

P (8 =/ C +t(1-C y B = yC339eea,
g g g . eDag(ﬁ - bg}

-
Cg fla ANl na

- - 3
D fll  scaling factor ¥ 1.7

a4 440
e fla AININANT 2,.7182818

| o a v
5.3.4.2 Tusanliwisaniaas 2 @3 (Two-Parameter

4 o e - . v X
Logistic Model) tad1uuuday Lin1sial JdAsNIsAMINA

Pg(0) = i BERE s g=1,2,3,...n



logistic

Model

36

3. 1 (One-Parameter
Model) Georg Rasch Tull 1960 ! Logistic
(Rasch Molel)
pye) = — e -~ —
0, a, b et 1
a 05 25 b 22 C

0 0.3 (Ree 1979 372)



ICC } (Hambleton and Cook 1979 79)

a) b)
1.0 1.0
[tem 2
[tem 1: r
P (© Ite Item 1
¥ e vV & i EE
0
0 0 0
Perfect Scale curves Latent distance curves
(Guttmanl Perfect Scales)
c) d)
Lo 1.0}
Item 1
Item 1 Item 2
Item 2
P (8) ) P (8)
g / g
5 e 2 6
Latent Linear curves One-parameter logistic curves
e) f)
1.0 1.0
Item 1
Item 1 Item 2
P (8) P (8)
g & Item 2
0 "L‘ e 0
S} e

Two-parameter logistic curves Three-parameter logistic curves
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a 0 1 Step

function Guttman's scale 2 1

b I step function a
0 1 2 1

4.3 3

parameter Logistic Model)

(0)
(Maximum  Likelihood Estimates)
(Logarithm of the Likelihood function)
(6) ' N e) N
(0) " (Frederic M.

Lord, 1980 1)
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(iterative  Procedure) 1 (numerical  Values

Converge)

]
LOGIST 5 (M.s. Wingersky, M.A. Barton and F.M.

Lord, 1982)
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5.1

5.1.1

Nedelsky 1958 ( Wang, and
Stanley, 1970: 671) 306

1968  Jacobs
Vanderventer ( Wang and Stanley, 1970,:693)
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5 '} (Concurrent Validity)
mn

2 Hambleton, Roberts

Traub 1970 ( Wang and Stanley, 1970: e93)
! f vii
(2)
3 1)
2) Guttman's Scale Analysis
3) Thurstone  (Thurstone's
Paired Comparison) ' Davis Fifer ( (
I
) 43 1959 ( Wang and Stanley,i970:692)
) 0.68 0.76
45-67
Guttman's
Scale Analysis  Hendrickson 5,000
) 5,000 Scholastic Aptitude Test ( 1970
Raffeld Grade 9 1,354
» ( Wang

and Stanley, 1970: 693; Raffeld, 1975: 285) Hendrickson



Scale Analysis

(patnail and Traub, 1973: 281)

] 1973
Thurstone
] (p<.05)
]
m ]
1
]
3)
3 )
3)

fir a

] 9% Raff'ild
Guttman’
|
] ]
Patnaik Traub
61
]
(p<.09)
Patnaik Traub

; ]
(Patnaik and Traub, 1977: 285)
|1



1973 3

Flanagan
Y

Hanna

85

43

1 4
2
1
4 )
Diamond (Diamond» 1973: 129) A
84 unfit o
0 3
i
1
(Hanna, 1975: 145)
2 » 10 30
»
v I
Vn

Hanna

and Kansup, 1975b: 231)

1,023

Hanna 2

1975 Hakstian Kansup (H akstlain

grade 9

Diamond



' 1975
Hanna
ull 1977 " Hanna, 1977: 643) 18 2
grade 5 6 1,391
1975
3.1.2
I |
vV
1)
Corey 1930 Odell
1 1931 ( Wang and Stanley, 1970: 6 8) Corey
6 1
T 6
836 960

Odell Corey
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2)
1942 Guilford» Lovell " Williams
(Guilford and others* 1942; 15) ?
Wi = Qide
g
= D
0 = I '
l1 =
I
3 20 50 100 Guilford
Vis 100
( Guilford
M
. Douglas
Spencer (1923) fi 98 - 991 Holzinger
(1923) west (1924) Peatman (1930) Ruch Meyer (1931) Pothoff
Barnett  (1932) ‘1 \4

93 - 99 ( Wang and Stanley 1970: 689)
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I ?
Wang and Stanley (Wang and Stanley, 1970 699)

1970

Lord (Lord, 196s8: 9 9)
Scholastic Aptitude Test

Bimbaum ? WJ
2
] (Item Characteristic - Curve) ? Lord
(Lord, 1977 123) A9
?) )
2 ) ai i - ci
i
1 - s Pi
al = i
Ci = i

Pi = i



(traits)

Lord W]

1975 (Lord, 1975

.90 .91

10)
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il 1980 Lord (Lord, 1980: 74) 2

SCAT Il Form 2a 4 ' 40

1982  Hsu Choosak (Hsu and c¢. Khampalikit, 1982; 7) (
()

(Wang and Stanley,
1970: 670)

5.2

17 .. 1636
. .1900 ,
(The College Entrance Examination Board CEEB)

(Robert L, Ebel 1969: 8)
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(2507 24)
K
. 1910
-1920 «  (Aptitude
Test) [ !
(Ahmen and dock 1958: 18-19)
[
11 1
(Chawal Pa.eratakul: 19 1) ( ‘
(Indiana University)
STEF
(Sequential Tests of Education Progress)
57
(Poj Sapianchaiy, 1964 : 3210)
2504

A5 - 58



A3

f1.2511

50

(2505)
2505 1
|
55 82
| 5 AV
3 1
|
2
5 5
e I2511
h
1 3
Yl
( ) 4
3353 , '
’ 85%
(] I [
2510
3 2511



2511

(

]

(F-ratio) °

] 9%

.. 214

] 6%

»

2512: TH)

9%

]

51



Wl 2515
21 %
5
7682 I
!
2 (2515)
(G.P.A)
fi. 2516
16 ' 200 (
22 1.00

Formula 21) 86 .955

52

4 |
3510
(GP.A)
1
(2515)
3301 - 1972
0677 LT

2516
Vi

21 (Kuder Rich%rdson



Vi

2kk

2518

fly

53

933

! ( 2516; 63) 2 Vi
3
25 12

( 2518 )
.

( 2518 296)

2517

2522



2524: 167)

, ( 2524 57)
1
1.1
2523
1
¢ 0 V
(Wallace 1951 57 - 597)
' 6 !
.. 1951
5541
1954 (Chappell 1954 724 - 725)

4 !
' 5170 !
(Anderson and stegaman 1954 : 722) !

\ . !

' (Barratt Ryan English Test)
(Schrammel Gray High School and College Reading Test)



(Anderson 1956  5-9)

’ {ITR 1
(Northern Illinois)
WU 718
. 196
.5625
' (Hughes 1963
)
1959 I (Damico and togers
611- 616) .. (The Multiple Aptitude Test)

9

(Flint Junior College)
38 85

.. 1959 )

(Huges, 1963!' 1 8 ) Ift]

( fifi.195 (Campbell 1965  373)

(General Scholastic Aptitude Test)

(Mathematic  Aptitude Test)

(Written  Expression)
2 1
%5 55

55

1 A

1959

!(



56

(Elle 1967: 2875-2876) il !
| |
(G.P.A) i (Southern
Oregon College) » | fh
]l il
]l !
(Otis Quick Scoring Mental Ability Test)
5 (Ahmad 1968 9*7"919) I
’ !
I (G.P.A) A
5 il
1-5
13
1
] ! ]
]l
2
,
3
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