)

, 253,

(equating)

1 254)



(admission testing programs)
(The Collage Entrance Board : CEB),
(American Collage Testing : ACT)

.90 2
(Scholastic  Aptitude Test ~ SAT)
(Subject-matter achievement)
5
1400
. .1959

(academic record)
(high school rank)
3 (crediits acquired)
(record of grades)



3%
(
)
2
;
Ordinary (‘07
3
1
13
)

125%

( 2518  55%)

15%)

(entrance requirements)
examination boards  examining bodies
General  Certificate of Education (GCE)

Advanced ("A) GCE

Universities Central Council for Admissions (UCCA)

i
18 A

General  Certificate of Education
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21) . (general requirements)
ordinary advanced
) GE 5 Advanced 2
(307+2A"
) GE 4 Advanced 3
(107+3"K)
) GE 3 Advanced
22) (course reguirements)
GCE
0 A
23) (academic referee)
Abitur
(Qymnesium) (accredited)
( 12513)
Abitur
Abitur

(grandes  ecoles)
(  53)



17-3%5

( , 500, ,
253)
(high distinction) (dlistinction)
(ass) (matriculation)



(adjusted  scaled score)

COUrses)

()

Australian National University

New South \Wales Victoria
(Board of Senior School Studies)

1

15

(accredited

(5AT)

(rank position)

5
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(Qualified test) .70
, (A Hanahook of Korea, 1988 . 50)
I} (Form 6-7) 2 2
2
2 Gl
3 5 (Form 6) 15
6 (Form 7) (Liason Office,
1982 , 53)
520
1
2
3
4
)
12
6.

15 ( 5 5



( VL

253)
(matriculation Certificate) 5
( , 2541)
( , O
. 253)
2
) \
1
2

2)

specific aptituce)

(recommendation)



education)

(Imperial University)

)

18

(mass



(educational inclustry)

25

50

(rom)

19



2542

| 2540)

20



2504

 2331)

}

15 MTillin
1]

)
entrance

2516

 55%)

21



2459

2475
2477

2503

2503

2504

2505

6 4,56

w

o~ o

22



23

1()
/
2509
3

! 1 3

3)
10110 -1
26/1/10 1

1)

2)
712110
2511 Tl

5, (SAT)
, 5 50
5
[ .. 2512-2513
2512 |1 51
1 2510-2511
5
5
2514 | 5
2515 |1
2515 -



24

2526 - ', 4

E L DO

2534 -1 5
2535 - .. 2534 32

N

=~
o

o

2537 ;- 4
2538
250
5006
(SAT) 25%

Z~]

2540
1) 10%
2) () 90%

(.. 254



.. 2535

10

25

2542



)
)
(A
2
[ )
( - 254)
GPA
) GPA

) GPA



3 7 Probability
) 5  GPA
/
/
5
GPA  Percentile Rank
/
600 0
5
90 =600
5 = - g()— :33.33
GPA (339) GPA
7 GPA
Percentile Rank
1) ! ' ' 20
)
GPA
GPA
3
3.3333

4

10

2

GPA

GPAX

X
16665
= X 16665

16665 X10 : 16665



600

GPA

(GPA) 330
262

= GPA +
= 3259 + 31.67 + 262
= 326.26

(2541

GPA
GPA

10
(254)
10

400

9151

GPA

28



29

1) .

12)

1.3)

) GPA
21)

' GPA
GPA
22) GPA
23)
GPA

(2538)
(Moderated Score) (GPA)
(SAT)

Statistical
Moderation
(Curriculum and Assessment Branch, Victorian Institute of Secondary
Education) Statistical Moderation



30

1)
2)
|
(Scholastic  Aptitude
Test : SAT)
(Crystalized Ability) (Fuid Ability)
(GPA)
(SAT) 3
1)
L1) SAT
12 GPA Z-Score
Z -score = X- X
X GPA
X GPA

D GPA
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SAT 11)
14)
AdjGPA
AdjGPA
SAT
2)
21)
22)
23)
SAT
WSA
3
31)
19)
1)
1)
33

11)

Z-score

19

SAT

AdjGPA

AdjGPA
SAT

2

Ad]GPA

21)

SAT

22)

SAT 11)

Adjusted GPA

A (Weighted School Assessment)

A

Z-5c0re

1)

31

SAT

03
0.7

WSA
SAT
SAT
Z-s00re
SAT

31

SAT
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—
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26
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0
(
/
/
/
/
2
(academic achievement)
(achievement)
( 501
Spence & Helmntch (1983)
Bloom ( , 253%)

(cognitive) (affective)

34

, 5%

(2539)

(psychomotor)
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1 (portfolio) (transcript)

2, (Grade Point Average)
lowa Test Standard Achievrnent Test
(exit examination)

8

( , 2540)

(GPA)
(achievement - test)
( , 2539)
( )
( )
(formative evaluation) (summative

evaluation)



( 12527

(2530)

Gulliksen (1950)

Angof: (1971)

| 2528)

(equivalent - score)
2

36



(2534)

(
Lord (1980)

¥
X

Y

(adjust)

(equity)

(population invariance)

(symmetry)

(same  ability)

37
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(vertical equating)

(horizontal equating)

(Hambleton & Swgminatan, 1985; Skaggs, 1986)

1 (Classical Test Theory)
(Angoff, 1971; Hambleton & Swaminatan, 1985 ) 3
11 (equipercentile equating )
1.2 ( linear equating )
13 (regression method)
2
@
v 2
2 (Item Response Theory)

Swaminatan. 1985)
1)
@
3

3 (Hambleton &

(one parameter model/Rasch model)
(two parameter model)
(three parameter model)
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Lord  (1980)

(1) (true-score equating)
) (true-score equating
with an anchor test)

(3) (raw-score equating
with an anchor test )

1) (Classical Test Theory]

Angoff (1971) Hambleton & Swaminatan (1985)
2

11 (equipercentile equating )

Angoff (1971) X Y
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(curvilinear)
11 (equipertile equating) Lord & Flanagan
(1950; 1951 cited by Angoff, 1984)
X Y X Y

(curvilinear)

(Angoff, 1984)

2 (Kolen, 1984)

)
1)
X
Y ) GBIL
12) 'Z
13) X
Y Angoff (1984) arithmetic
graph paper ( 1
30
) 13) 1)
Y X
X Y
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counterbalance X Y

111 ' '

Lord 1957 & Levine (1958 cited by Angoff, 1984)

6
(curvilinear method for groups not widely different in
ability) a X P \
X Y t(atp)

1) a, P t
2) fit!fia fit fiP , 1 !
3) X Y
4) X

fit! fia
5) Y

fitlfiP
6)
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12 (Linear Equating )

2
(Z-score) (Angoff, 1971)

(Y-My)ISy =(X-Mx)/Sx (1)
Toit XY X Y
Mx, My X Y
X,y X
\§
Y=AX +B
Y* = e (X) = AX +8B 2
3 Angoff
3
( )
(reliability)

, (equally reliable test)
(uneqully reliable test) (Lord, 1984)
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121
(equally reliable test of linear equating)

a
P (bias)
X Y
a P X
a Y P
Lord (1955 cited by Angoff, 1984)

X Y
Mx = MXa +bxiia(/A; - Mya) 3)
[ " =Myp +byyp [fly —Myp ) (4
arsl+h?2 (&1 -5fa) ()
°Y = Syp +byyp [p'u —Sup) ©)

fly-MU:0-y - Sy :t=a+P
@ Y=AX+B8B (intercept)
(slope) Y=AX +B



A=(jyla) U
B =juy ~Aux (8)
Mx E\:l\ ) X
My 1 P Y
Mxa. Sla d X
Moyp % P Y
a:@a a
M up 1"sz P
A
X a
b)vp
y P
122 ' (Unequ
reliable tests linear equating)
11 " Levine (1955
cited by Angoff, 1984) X Y
(reliability) ».
X Y
(external anchor tests) (intercept) (Slope)
Y=AX +B
" = byup 9)
B=py-Apx (10)

(internal anchor tests)
(intercept) (slope) Y=AX+B



jux Ljoy La\

ay

 2535)

(Item Response Theory)

Lord (1980

3
(equity) (9)
xy) X

(X)

(invariance across groups)
(symmetry)
1 2 2 1

2
X Y (range)

(Lord & Wingerskey, 1984



2. (true-score equating)
6
2
t=t(0)=t p(X) (14)
=rfa) =tfP} (Oy) (15)
4 X
Y
m X
Y
0X X
Or Y

P.{0X) Pi{0y)

{6)

2.2
equating with an anchor test)

(internal anchor test)
(external anchor test)

48

(true - sc
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2,3 (observed score equating)

Lord (1980)

r(0) (0)
1)) X
X(X)=]iZex(x/e.) (19
a=123 N x (x 0a) X
6 X
r6)
k =K<t>Axtoy{o)dd (17)
Y
X Y
(0)
X Y

t(x,Y)=yzjAxie.Mvis.) (18)

b (x.Y)=t1 (xie)i>, (Y10)2(g)dg (19
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. 1990 Young (1990)
Young IRT

IRT-based GPA

IRT-based GPA

(GPA)
IRT-based GPA
(equating grades)

"1  Graded Response Model (GRM)

(Muraki, 1990)

GRM

GRM

» ¥ - L Bppe b0 k.C Ay

50

URM

Samejima (1969)

(Young. 1995)

@

k+l



o

(IRT) 40
(CTT)
(polytomous)
Polytomous Item Response Models (Muraki, 1993)
Graded Response Model (GRM) Samejma .. 1969
- (Muraki, 1992, 1993)
GRM
GRM 1
mi+1 (1) 012, 1 (Donoghue, 1994
, 2538)
GRM
0 1
2 GRM
GRM
1 expl (T
' Tkyw,~ ' .expkr-V']
2 (TIF)
=& yo)
3 (IF) v = i LR
4 (ICIFs) kK» (1
r.(e)
5



10.
11

12.

13.

(2539)

GRM

o]

Logistic Model

(2 )
MULTILOG (Thissen)

(Petersen and others, 1989)
(single group design)

52
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2. (counterbalanced random group
design)

3. (equivalent group design)

4, (anchor test random groups
design)

5. , (anchor rest

nonequivalent design)
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£ ' a M ve v § v
1.2 ?L,lmmgaam;jmmmwlﬂ*mmsw Widuea

13

14

15

1 '

LLNe D1
! 1
1 ?
Pi I
p2 /
Pi
P2
[ J 2
/
P2 /
1 2
P, I

54



Angoff (1971) 3
1) (single-group  design)
2
2) (equivalent-group design)
2
3)
3.1 (internal anchor-test design)
2
32) (external anchor-test design)
(Kolen & Brennan, 1995)
)
11)
(1950 cited by Angoff, 1984)
12)
(Lord, 1982)
13)

(Lord, 1981)

55

Lord



%

2) ( . 2538)

2.1) (percentile comparison index)
Kolen & Whitney (1982)

X
Y X
Z(x - X¥)
" (21)
C
k
X
X*
(
2.2) (discrepancy index) Petersen & other (1982)
total error = Zﬂ (22)
nS;
d t-t



5/

2.3)
C- (X']X*) (23)
X X
X* X
Y
X
3)
D
(R2)
v) (v)
7= » M- (ir)(sr) (24)

LY2- (XX)2 nHY2- k)i

R2
R2
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R2=Total variation - Error variation
Total variation
= Explained variation
Total variation

Zfr'-F)

Z F £l &)
)

1= (M2- M3)V(«- 3X1+"R) (26)

M ~1R—ri2 =28+ r r r2)
m 3
rai
( )

3) )
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2521

411

(252)

-0.332

.. 2528

0.376

5



2539

(2536)

2530

(2540)

2521

2530

(2534)

2521

60



3 2

1
(2530)
3
3 300
93.06-100.00
100
100
150 1333
|
(2533)
9
2530 13
6
6
6

(2540)

3.00

(2531)

61
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2539
2542
412
(SAT)
1967 Leyman 1
1 Marshall (1969)
1
1
1 0.60
1976 Goldman & Hewitt
(ethnicity)
4 Los Angeles, Davis, Irvine San Diego |
. .1973 - 1974
(black) )
(oriental)

chicano



(white)

Johnson (1995)

forward

2 3 SAT

Young (1990)

Stanford . .1982 1,564

(SAT)
32
201

19

ITR-based GPA

63

Wolfe &



42
421
[
(2528)
6 2526
3,721
2
20
1
! (2528)
RT
3 60 40 20

1,500

64
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(2534)
4 10,
50 5 (SEE)
)
2 2 60
25 2 810 17
Y X 4
4 Z 7
015 2
25 86.026, 8908 9330
4
04319, 03886, 03630  0.3354 05
(2539)
RTDATA
30, 50, 70, 90, 110, 130
150
1
30, 50, 70, 90, 110, 130 150 1,000, 850, 700, 600,
550, 450 350 3
30,50, 70, 90, 110, 130 150 2550, 2,350, 2,150, 1750, 1550,
1400 1150 1
30,50, 70, 90, 110, 130 150 750, 650, 500, 400, 350, 300, 200
3
30,50, 70, 90, 110, 130 150 2,000, 1800, 1,600, 1350, 1,200, 1000 800
13
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422

Slinde & Linn (1977)

Kagan & Stock (1980) Miller
Analogies Test ~ The Graduate Record Examination
18,017
Kolen (1981) 3
9 10
10,728 34 cross-validation
criterion
Kolen & Whitney (1982) 4
1 1
General Education Development 12 11
200 cross-validation

criterion



Petersen & other (1983)

Glowacki (1991)

254C

67
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