( Psychometricians )

(Kolen and Brennan, 1995)

o N oo B~ w N -

(Test Equating)

.. 1980

15



(Gulliksen, 1950)

(Flanagan, 1951 cited in Angoff, 1984)

(Lord, 1980)

(Wilks)

16
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X Y
(Same ability)

(Equity)
Y

X

(Population invariance)
(Symmetry)

X Y Y X
2 (Hambleton and Swaminathan, 1985)

(Horizontal Equating)
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(alternate forms)

2.
1 .2 3
3
(Kolen and Brennan, 1995 )
L.
2.
(Item Specification )
3. (Random Groups Design)

(Single- Group Design )
(Single-Group Design with Counterbalancing)
3 1
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1 (Common-

ltem Nonequivalent Groups Design)
(Internal Common Item )

(External Common Item )

(Linear Equating Methods )
( Nonlinear Equating Methods )
6.
(Mean Equating )

(Linear Equating)

(Equipercentile Equating )

(Regression Equating )

4
(Classical Test Theory )

(Item Response Theary)

(Slope )

(Mean and Mean Method )
(Mean and G Method )
F-test (Characteristic
Curve Method )
%2 test ( Minimum X 2)
7. (Harris and Crouse, 1993)
(Weak Equity) Divgi Yen

(Indices ) Angoff
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(Standard Error) Angoff
(Generated Data ) Lord
(Equating a Test
to ltself) Lord

(Large Sample)
Angoff

( Consistency )
( Stability ) Angoff 1

(Kolen
and Brennan, 1995)
1
11
1.2

1.3

2.1

2.2

2.3 30

3.1

3.2 20 %
40 30



HMuitnaii esm{tTHtsinftn |
Mwiacniffi<imiiaiaa
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3.3

4.1
4.2
4.3
4.4 2

5.1
5.2

4 (Designs for Data Collection)

4 (Kolen and Brennan, 1995)

1 (Single Group Design)

2. (Single Group Design with
Counterbalancing )



1 X
Y 2 Y
X
3. (Random Group Design)
4, (Common-Item Nonequivalent
Design)
(Internai Common Test)
(External Common Test)
5
5
1 (Mean Equating)
(Observed Score Equating )
1 2
1 2 3
3
X X
X X Y

22



17
YX) = X-72 + 77 = X+5

X 72
7 Y

12

JXYO

75

23

2 X Y X Y
(Equivalent Score)
(Standard Score)

(Vertical Equating)
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(Skewness)
(Kurtosis)
1)
2)
3 (Regression Method)
(Regression Equation)
(Dependent Variable) (Independent Variable)
(Symmetry) Y X X
Y
1
1)
2)
4 (Equipercentiie Equating)
X \
3
(Nonlinear

Transformation) ,



6.1

6.1.1

(Angoff, 1984)

(Hambleton and Swaminathan, 1985)
(RT) 4
( idimentional)

25
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(Cognitive)

(0)
3
(Eigen Value )
2
6.1.2 (Local Independence)
5 =(10110) 1

0 PL(1- P) P3P4(1- P5 Pl
| (1-P)
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Q=1-P

Prob[ 1= 1, 2= 2 1= 10]=Prob[ 1= 1 0] Prob[ 2= 2 0]
Prob [ n= 1 0]

P0)=Pob[,=110] Q(0)=Prob][ 2=010]

Prob[ 1= 1, 2= 2., = O]
= PI(6)ul QI(B)L ul p2(0)u2 Q2(0)1 u2-Pn(0)thQn(9)1 Un

JDpi(0)uiQi(0)1 u
I=]

f(X 0) = Jlll[pI(O)UiQi(O)l_ui (1)

X 0



(Factor Analysis)
%2

6.1.3 (Item Characteristic Curves)

6.1.4

(Item Response Theory)

(Hambleton, Swarminathan and Roger, 1991)
1)
(Latent Trait or Ability)
2)

28



Characteristic Curve : ICC)

(Lawley)
. .1943 (
(Normal Ogive Model)
1950 (Rasch)
1 ()
.. 1952 (Lord)
{a) .. 1968
(Logistic Model)
1974 (Lord) 3
(Ci)
and Lord) 4
(Hambleton, 1982)
IRT '
1 2
6.2
X 1

29
(Item

- 2535)

(Rasch Model)

2
(Birnbaum)

(Barton

(Polytomous)



1 1
0 1
©)
6.3
J
0 3
j = Q) +8 (2)
AB Wl 0
J | -
aj A ?
bjj = Abu +B' (4)

3l G J ool
j |

D@ b
pj = Pii(9iial.biiCi) = Cj + (1 —cj) 1E);pX[DFDJ6(I?(IOit{J%]J')] o)

A B
] J

30



3-5

ca o, exp[Dajj(6)j -bjj)] (7)
J J I +exp[Dajj(efj -bjj)]
(0y;aj,bj.c)) 39
_ exp{D[AOIi+B-(Ablj+B)])
= ¢J+(1-Cj)) .
1+exp{D  [A0] +B- (AbS +B)]}
.. .M A exp[Dalj(elilb r)] 8
U1~ L exp[Da0ji - by o
I A B
6.4 A
A B fde | f T A
3-5 (Kolen and Brennan, 1995)
0L -3 b - bif*—ay (9)
Oii -0ii*  bjj-bjj* aJ
B=bjj - Abjj =0 - A9 (10)

31



1
bU
1.30 -1.30 10
.60 -10 17
1.70 90 18
e,
-2.00
1.00
B=-05
pi (0 ;a,j, b, icy
=1 =)
.26 99
27 .80
18 65
»o (-115-¢-.55) -6
=(-130)-¢-.10)=- 12 ="
10

B = (-1.15)-(,5)(-1.30) = -5

I aj

2.60
1.20
340

0J,
-1.50
.00

P, <0Ji;as1.03,. CI)

26
21
18

b
-1.15

-.95
-05

=2
9
80
65

c4

10
17
18

32



6.5

33

B I J 2-5

1 | J

0JL = AOH +B = 5(-2.00) +(-5) = -1.5
1

A

bj3 = AbB +b=5(90) - 5=-.05,

cj3 =cjs =.18
LA J
A B
10
A - <Kbj -
Z(bR (lia)
- n@h 11b
3) (11b)
0j .
_c§&} (lie
B= (bj)-An(bi), (12a o
= (0)- ANO) (126 /
~— &



12b

1

(b1) = -.1667,0(15) = .8994,0@a1) = 1.2, (b]) =-5833,a(bj) = 4497

(a1)=24 1
A= LAy Il =497 = 1-2000 = 5000
SCTh) = () 8994 24000
B= (bj)-An(b!) = -5833-,5000(-,1667) = -5000

11c  12b

6.6

6.6.1

11c
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6.6.2
6.6.3
X Y X
Y X
Y
6.7
(A (B)
6.7.1 (Mean
Sigma Method ) J (A)
(B)
A = a(bj)/ G(b)
B = (b) - Alb)
G(bj) J
G(b,) I
L)

Z-e0ST 80S
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(0l
6.7.2 (Mean and Mean
Method ) J (A
(B)
A= @) @
B = (;-Ali{b)
CT(bj) J
<) |
(1 |
6.7.3 (The Characteristic Curve Method)
(IRT)
= A0j + B
A
B
0]
A B a
1
©3
U
b = Abj+ B (14)

=12 3,.
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(Haebara, 1980 cite in Baker, 1997)

0-1 (Stocking and
Lord, 1983) ‘
0-1
(Equating Coefficients)
0-1 p. (0]
(Anchor Test)
P1(0j)
[ PLO}) - A (0)) ] = 0
A B
15
=l H ) 1)
N 0

PI0O)  PL(0)

Pi(0]) = I +expt-a'i (0] - b1)]

Pi(9))= J =
L+expt-a, (0] -bj )]

13 14



2 15
A Quadratic Loss Function
(Stocking and Lord, 1983)

;=) Pi(e;),
i=1
TjF =y Vj*(6]j)
i=I
A B
(The lterative Multivariate Search Technique)
(Davidon, 1959 cited in Baker, 1997) (Fletcher and Powell,
1963 cited in Baker, 1997) F
F=10
6.7.4 (The Minimum %2 Method)
(Divgi, 1985 cited in Kim
and Cohen, 1995)
0-1

%2 1

(Lord, 1980 cite in Kim and Cohen, 1995)

IRT
2 1
(8) (b)
aiZx=.. A
12 = Abj2 +B,
¥ 1



En

B: 52/3B=0

0) J
0j2* = A0D+B
A B
2+ E x2*E ¢'2>
£1
IRT 2
Zi=2Zii-ir2
i =(ai, b,
Q2 = @R/b2)
2X2

- a*2,bji -bp2)(Zji +2*2)_1(aii -a*2/bii -b*2)  (15)

(Partial Derivative) 16

39
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A ieb ih

S=L L= (iii+ir2r 1

Z ta" - a2/ ASih+( - Abjz2)Sbb]
B=—

A Sibb
=

B X2 A
( Newton's Method)

AC) _A(D) _[H(-D]-1E( -D),

f(s-1) - 52
HAals-1)

| |(s-) _ d2x2
= SA2 a(s-!)

L (Weak Equity)
(Lord, 1980 )
( Equity )
1 2
2 (Divgi, 1981) (Yen, 1983)

(Hanson, 1991b )
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(Equivalent Expected Score )

(X)

Ee(V)ly(M] = Ekle) = T

T X
Efe(V)ly(T)] (¥)
E(x[x) X
2.1 (Indices)
2.1
A, |
Bl
f
2.1.1 RMS (Root Mean Square)
RMS=(M AL ZAi)2
2.1.2 MAD (Mean Absolute Difference)
wap = A - Bl
Sifi
2.1.3 MSD (Mean Signed Difference)
MSD =

2.2
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221 RMSy

RMSy = (Z'(Ai~ Bi) )2

2.2.2 MADy
MADU=—A — 1
2.2.3 MSDy
MSDy
3. (standard Errors of Equating )
4, (Generated Data )
5. (Test Equated to ltself or

Circular Equating )
(Lord, 1980 )
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(Large Sample Criterion )
(Angoff, 1985)

(Consistency)

(Replication Samples or Cross-Validation Studies)

(Pertersen, Marco, and Stewart, 1982)
MSE



MSE <
(.05 X2 < MSE <
(10 / < MSE <

(
(
(
, (15 X2 < MSE < (.

44
05 x)2
10 X)2
15 sx)2
20 X)2

(20 2 < MSE

(Patience, 1981)

(Lord, 1982a)

! 4

(Petersen and others, 1983)

(Identity)

(Harris and Crouse, 993)

Scale Drift

MSD



(Al-Dosary, 1983)
Mean and Sigma Characteristic curve
RMSE
MAE
(Divgi, 1983)
2
(Phillips, 1983)
(Replication)
(Yen, 1984) (Cross-
Validation Samples)
(Cook and others, 1985)

Scale Drift Scale Drift

0 A B C MSD

(Klein and Jarjoura, 1985)

RMSE

(Jarjoura and Kolen, 1985)

Bootstrap

(Klein and Kolen, 1985)

RMSE
(Cook and Eignor, 1985)
Scale Drift

45
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(Yen, 1985)

RMSD
(Kolen, 1985a) RMSD

(Kingston and Holland 11986)

RMSE
(Stocking and Eignor, 1986)
(Preequating)
(Raj and others, 1986)
Rasch RT
(Skaggs and Lissitz, 1986h)
4 MSE
MSE
(Kolen and Jarjoura, 1987)
Cubic Spline

Bootstraptl

Cubic Spline



(Cope, 1987) 1986
1987
RMSE
. (Harris, 1987) 4
(Harris and Hoover, 1987)
3
Rasch
(Livigston and Feryok, 1987)
50,000
(Hirsch, 1989)
(Multidimensional Equating)
(Gafni and Melamed,1990)
2
RMSE
(Harris and Kolen, 1990) RMSE
MAD MSD

47



(MacCann, 1990)

(Identity) 1
0
RMSE
(Wright and Dorans,1990)
115,000 RMSD
(Lawrence and Dorans, 1990)
5
(Eignorand others, 1990a)
(Crouse, 1991)
3 Bootstrap
(Hanson and others, 1991)
Presmoothing Postsmoothing
(Baker, 1991)
RMSD
(Baker and Al-Karni, 1991)
2
RMS

(Way and Tang, 1991)
(Logistic Equating Methods)
(Zeng, 1991 )

48



IRT 3

Bootstrap

(Way and Reese, 1991)
TOEFL

(Harris, 1991c)
RMSD

(Johanson, 1988)

LOGIST

RMSD

MAD

IRT

MSD

49



(Triscari,1990)

Population)

1RT 1, 2 3
Partial Credit Model

IRT

70

(Patiene, 1990)
5

10

(Glowacki,1991)

50
5

(Nonequivaient

Partial Credit Model

11
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RT L2 3
5
(Harris, 1991)
( ) 2
2 EACT 60
1 N2
RMSD
2

10

(Ayerve, 1992)

)
2)
3)
3 200, 500
30 60
2

(Weighted Mean Square Error : WMSE)
(UMSE)

1,000

PACT

51



1,000)
( Kim and Cohen, 1995 )
Model (A Minimum X2 Method) 2
Method Full X2 Method
30 300

' (2528)

3 60 40

52
(200)
(500

Graded Response
Diagonal X2

IRT 3

20
1,500



12 3)
2 3 1 2 4)
3 1 2
(2538)
3 1 2 3
6,429 3 25
5
3 0.031-0.051
3 (C)
(2538)

70, 90, 110, 130 150
IRTDATA

53

30, 50,



B/ ;VMW VS
e
N Ve
o ..

AWIAINTalunIIng1ae
ChuLALONGKORN UNIVERSITY

54



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	ตอนที่ 1 แนวคิดเชิงทฤษฎีของการปรับเทียบคะแนนระหว่างแบบสอบ
	ตอนที่ 2 ประเภทของการปรับเทียบคะแนน
	ตอนที่ 3 ขั้นตอนดำเนินการปรับเทียบคะแนน
	ตอนที่ 4 การออกแบบวิธีการเก็บรวบรวมข้อมูล 
	ตอนที่ 5 รูปแบบการปรับเทียบคะแนนตามทฤษฎีการวัดแบบดั้งเดิม
	ตอนที่ 6 รูปแบบการปรับเทียบคะแนนตามทฤษฎีการตอบสนองข้อสอบ
	ตอนที่ 7 เกณฑ์ที่ใช้ในการปรับเทียบคะแนน
	ตอนที่ 8 งานวิจัยที่เกี่ยวข้องกับการปรับเทียบคะแนน


