2.1
2.2
2.3

3.1
3.2

4.1
4.2

5.1
5.2

(Gulliksen 1950: 298-304 2529: 17)

(Equivalent Score)
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(Flanagan 1951: T47-74)

(Levine 1955 cited by Holland and Rubin 1982: 10)

(Parallel)
1) (Structure)
2) (Timing)
3) (Format)
4) (Item type)
5) (Subject Matter)
(Angoff 1971: 562)
(Lord 1980: 195)
(2527: 2)
2
1) 2

2) (adjust) ,



2 (Equating Model)

2 (Traditional .Model)
(TRT Model) ,
3

1, « (Linear Equating)
2
(Angoff 1971: 564; Petersen
and Other 1982: 73)

(Angoff 1984; 93-121)

6
1-2 3-6
Y - W X MX
y X
X Y XY
M, M X, Y
Sx, Sy X Y

™= () =AX+E



a. Equivalent-Groups Design
X Y
Pi /
P2 /

Counterbalanced Random-Groups Design

Pi / /
P2 L L

¢. Anchor-Test-Random-Groups Design

Pi / /
P2 / /

Anchor-Test--Nonequivalent-Groups Design

X Y
/ /

Qe / /

(Petersen et al
1989: 244)

14



1.
Y ( 1. q)
2.
Pi(a) X
X( 1)
3.
X ()
( 1:c)
Anchor Test)
1
4:
Qi (8)
2527

15
(Data Collection Design)

Pi(a) X P26)

Pi(a)

p2(8) Y ()
X Y (External
(Internal Anchor Test)

Pi (a) X
1 d)

2526
(Klein & Jarjoura
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h:

5.1 X Y (Form
X and Y equated to a common test)
X Y X Y
X
Y ,
X Y X
Y a 3
5.2 0 X Y (Forms X
and Y predicted by a common test) 5.1
5.3 XS (Form X
and Y predicting a common test) 5.1
5.2
6
(Thorstone 1925 and Fan 1957 cited by Angoff 1984;
118-121) :
3
2 X | 2532) Y (
2533) ()

3B (Angoff 1984: 104-109)
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3 (Random groups - one test
administered to each group, common equating test

administered to both groups)

A (Equally reliable tests)

a X

(Lord 1955a cited by: Angoff 1984: 105-106)

?

likelihood estimates)
Y

1= Ma FOvualy - M)
Myg * Dyuglts —Mig)
2 e 2
Xa | tﬁua (aT - SUa’
SYg - ™g(52- suv

u = Mut Y

(Maximum

t=a+g
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Y=A+B
A= (lax B= . - Ax
;3
2 3 4
3 XY Z a, 8
r (a+ 8+7r)
B. (Unequally reliable tests)
(Levine 1955 cited by Angoff 1984: 109)
X Y
(observed scores)
( ) X Y
X Y
(External Anchor test) (slope) (Intercept)
Y=A+8B
A = bxua B = 5y - AIX
bxua byus (Regression
Coefficient) a 8 X Y
¥ X 1 @
X Y

(Internal Anchor Test)
A=" i|b YUBsh
B= Y~ A¥%

yX, yY! - Wt (1) (4)
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2, (Equipercentile equating)
(Lord 1950 and Flanagan 1951 cited hy
Angoff 1984: 86) X
Y X Y

(Curvilinear)
(Angoff 1984 86-87)
2 (two-stage)
(Kolen, 1984)

3) X Y
(Angoff 1984: 98)
Arithmetic graph paper (
2) 30
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Counterbalance X Y

I
(Lord 1957 and Levine 1958 cited by Angoff 1984:

113-115)
(Curvilinear method for
groups not widely different in ability) 0 X
8 Y
X Y t(a +8)
1. a, 8 t
2. fit/fia fit/fig ° i
3. X Y
4. X fit/fia
5. Y fi t/fig
6.
1. ;
3.
(Lord 1980: 199-203)
3
L (Equity) ' (0)
2. (Invariance Across Groups)
3. (Symmetry)
X Y
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1. (True-score equating)
(0)
(Mathematical Model)
¢ =C(6) =J* p.(0) (5)
= (0) = -h PJO) (6)
nx, ny X Y 0
¢ 1 X Y 0
(0) 6
X Y Pi(0)  Pj(0)
(0)
Pi(0) P(0)
one, two, three-parameter
X Y (0)
X Y (Lord
1980: 202) (0)
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2. (Observed scord equating)
K =111 p£(0) (7)
: (Lord 1980:
197)
(Anchor test)
r0)
(6) r(0)
X 0
vox,=Nil v x]v (8)
a=1 2, N 0
? (0) 0 (X)
IX(X) = fa $x(x]o)?(0)do 9)
$x(x|0a)
item parameter X
Y
X Y
(0) (Joint distribution)
X Y

x. V, =i ] Lix,x|éa.lY< V (10)



1984: 453)

(bias)

$(X. Y) = /a $;(/(XIO)$ (Y1e)9(0)do (11)
-a
X Y 2
(11) 3 0. X
X y
X Y
2

(Lord 1980; 202-203)

(Lord and wingersky

(anchor test)
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X
Y X
Y
2 X Y
X Y
1 (Internal Anchor test)
0
equivalent-
group design ( 1)
2. (External Anchor test)

equivalent-group design
Counterbalanced random-group designs
( 2) X

a
8 (quasi-common test)

(Angoff 1984: 107)
20 20%



(Wright and stone 1979:98)
10

. .1985 (Budescu)

T(a + 8)

(Tucker equating Method)

(Maximum likelihood)

(monotonie increasing)

21

(1985: 15)
/
a 7 X Z
Z Z=X+ (12)
X+ ) rzz
(Horst 1968: 281 cited by Budescu 1985: 16)
. ( 3(r)<>( i aruu ko X )Q (13)
7 F+ 2+ ay Sy
X W 1 X
p(o<p<l) X Z q=(1-p)
Z 2 X

rzz Spearman-Brown



XX = —eee oo FUU = weemeoemee— e (14)
(1 - qrz2) (1 - Przz)
2 Z
sz pfl ' *rzz] SO =sz q(l - Brzz) (15)
(14) (15) (13) rXu
Z X
ootz - prz2df - qrza) (16)
(16)
2 (6)
X
(rzz) (rzz)
X (rxu)
(p =q=.5) rxu P q
(rxu) rzz/(2 - rzz) (1985:
16-17)
(1985: 17)
(relative
deficiency) (16)
_ XU - (2 - r22) pg
RO-@ =1 s Tt w0 gy (D
P=9=

0.10 (1985: 17)



20%
0.866 (1985: 17)

0)

(1985: 19)

(Budescu)

4

(Standard error of Equating: SEE)

(C) 1
1. (Standard
Error of Linear Equating)
(fluctuation) X
Y
(Lord 1950 cited by Angoff 1984: 96-97)
Y
X Y* :

(Angoff 1984: 94-121)

29



1. S.EF = -l (3 + 2)
t

S.E2y*
Nt

X

2: S.E2y* =

30 S.E2y* = 20y (1 - f2)

2(1

(Nt = Na + Ng)
VA G —— -
SX
L rxy) A

(1 +r2)zy +2

5: X Y
SE=y" = 4sJ6(1 - 1) — - . J—
‘”0 r - ma ! r“ﬁ
2 80
Y X = 2
1 1



1
2.
0
1 1
(2529)
(the percentile comparision index)
(Kolen and  Whitney 1982) (Discrepancy
Indecies) (Petersen and others 1982)
(Stroud 1982: 138)
1
X
Y X Y
X (X*)
c=1 (Xi - X*)2nk (22)



total error

X1
X*

£ fjdjinst

32
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9 5
2
(Kolen 1981: 1-11)
(Angoff 1971) (IRT) ,
' 2
{ (Estimated true score equating)
(Estimated observed score equating)
1978 The
lowa Tests of Education Development (ITED) ,
2 XT Y7
2 X6
1 9 10
2 11 12 X6
1 X6 X717 1 Yoo 1
2 X6 K~ W Y7 2
1 ”
13 X6 1
3
3
( X6 )
X6 X7 Y7
9

(Friedman test)



34

01 .05 1 2
1 IRT
!
IRT 2
IRT
IRT !
(Kolen and Whitney 1982: 279-293)
4 1
IRT GED (Tests of General
Educational Development)
12 11
1980 0 00,000
I 200
20 ( { 10
)
IA-1 [A-2 IRT
0
! 11

(linear interpolation)

IRT ! IRT ,
IRT
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(Horizontal equating)

(Petersen, Marco and Stewart.
1982: 71-135)
SAT  (Scholastic

Aptitude Test) ' 1975 TSWE  (Test of
Standard Written English) , 1975

3

1,577
SAT
2
( ) ( )
( ) SAT
(SAT  TSWE)

(Discrepancy Index)

IRT (l.c.c. equating)
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L
2. 1 (Tucker 1)
: (Potthoff)
3. 1
4.
5.
(Petersen, Cook and stocking 1983)
IRT 3
Concurrent partial Precalibration with fixed bs Partial
Precalibration with equated bs
3 Tucker Model, Levine Equally

Reliable Model Levine Unequally Reliable Model

2,670
(Discrepancy Index) :
0 (The weight mean square differrence)

1
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SAT Tucker Model
Levine equally reliable model

(Information)

' IRT
' (Partial
Precalibration with equated bs) ,
IRT (Concurrent)
IRT
IRT
IRT
Levine IRT
IRT
7 IRT
SAT
(Hills, Subhiyah and Hirsch 1988 221-231)
5
IRT 4 IRT 3 Concurrent Method  (TRICON)
Fixed-parameter Method (IRTFIX) Formula Method (IRTFOR)
' 6 30 25 20 15
10 5 30 5
30 Concurrent IRT
1986 1984
Florida’s statewide student Assessment Test Part |l
(SSAT-11) (Minimum-Competency Test)
(Communications) (Mathematics)
1984 1986 1954
75

9-11
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6,000 3,000 ’
5
IRT :
Q@
IRT
IRTCON
10 30 IRTCON
30 5
' (Wingersky
and Lord 1954) (Raju, Edwards and Osberg
1983) (Raju, Bode, Larsen and Steinhaus
1986) 5-6
IRT 3 IRTCON

(Yavadee Rangchaikul 1975: 87-94)

2516 2517

. 2516 2517
4 (Common Scale score)



1-175 100 25
500
(Angoff 1971)
)
( 2516)
. .2516
2517
5
(2528: 112-118)
3
6 2526 :
3,721
620
60 2
20

two sample test)

38

(

39

2517)
88

15
50

(Kolmogorov-Smirnov



1,500

(SEE)

(2529: 155-170)

20 (7 )

100

2

40 (14

1,500

.05

35

(index C)

40

60
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(2530: 64-69)

2
2529
2 45
15 ' 1,557
2 1
179 178 2
6
01 (t-test)
( 19-23)
( 1-18)
( 24-35)
(2531: 66-67)
12 3 " 490, 482 415
' 90
40, 30 30

10



60
819
( 2529
" 1454

14

(2531: 77-82)

110
10
1 408
166
1019
(2533: 143-157)
( )
2521
2531)

2529 2530
2529

2529 2531
19, 24 18

2530 2531
2529

2530
10
2531

411

581

2531

20

15, 18
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