1.1

2

(formula scoring)
S=R- I/N-1

(expected score)
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(Ebel 1972: 250)

(Lord 1968: 308-309; 2520)
(Ebel 1972: 251) ,

Reid (1977)
(zero variance scoring formula)

Reid linear combination

CR+ ( - DQ - QRI2( -1

Hamdan (Hamdan 1979: 29-31)
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I!? 1 1
1.2

«Davis and Fiffer
1959: Patnaik and Traub 1973; Reilly and Jackson 1973)
0-1 Patnaik and Traub

2.1 ! ! ‘Coombs,
Milholand, and Womer 1959)

(2517) «2525)
(2520)



0-1

2.2
(2516)

(2517)

0-1

2.3

(2525»

(2520)

HIf

0
(2525)
0-1
k -2
§
Dressel and Schmid (1953)
0-1

Dressel and Schmid

25
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Dressel and Schmid

0 Dressel and Schmid
( )

0-1
Dressel and Schmid

V]

2.4

0-1 (Dressel and Schmid 1953; Pugh and Brunza
1975; Abu-Sayf and Diamond 1976; 2520)
Dressel and Schmid Abu-Sayf and Diamond
0-1 U/
on

(misinformation)



3.1

Khampalikit (1984)

3.2

?

21

(multiple-answer)

Dresse and schmid (1953)
Hsu, Moss, and

Hsu

(complex multiple-choice)

Weiten (1982)
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Kolstad (1983)
2
2 Kotstad

Kolstad
(10 14 ) Kostad !

mi

3.3 (multiple true-false)
Cronbach
1941) !
Kolstad (1983)
Frishie

and Sweeney

, !

(2526)
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(item response theory)

(latent trait theory) (item characteris-
tic curve theory)
(Lord and Novick 1968: 358) 8)
(Y) e
YR

(item response function)(Lord 1980: 12)
(item characteristic function)(Lord and Novick 1968: 360)

IHambleton and Cook 1977: 75)

1. (dimensionality of latent space)

(latent space)
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Unidimensionality Assumption

' (dominant)
0 V' 0 m
0ftm
Multidimensional Item Response Models (
(Gruijter, and Kamp

1984: 160)

2. (local independence)

3. (item characteristic curve) !
1Model )

Guttman Perfect Scale

(step function;
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P(0)
1 -t i
0.8-- I
06 .
0.4--
02
A0 oo frmmemenennnn e
b 0
1 Guttman Perfect Scale
1 b (O< )
0 b <0 >h )
1 0
' PCO) )
1 © Mb
(1) P(0)
0 <
Guttman Perfect Scale deterministic model
Latent Distance Model stochastic model
h 1
b 0



<d <1

Qi

3>

0.6
04..
0.2
C
0.0 h e
2 ' Latent Distance Model
2
d
— © >
p<d;
— 6 < b
stochastic model
b
Linear Model ,
3
<O! h+a0®

32

0<C



31 Linear Model
P> =b +a0 a*0 6 '
1 (probability 0
Lazarsfeld
0.1 P(0)
0 1 ‘Togerson 1958: 368>
H
3
Normal Ogive Model
.cumulative
normal ogivel
a110-b1)
4' Pre' = <|[ai (9.y 3= 211 exp - 2)dt

33
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al 1
0 0
1 0 (4)
2 a1l Dbi
Two-Parameter Normal Ogive Model
' ' 2
0 P.C0)
0 0
1 C1 '
ad<0 - 1>
'5) P @ = c, 4 (l=-g¢) et expl- £t°1dt
- o<

4 3-parameter normal ogive model
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VI
al
( =at(l - Costipii )
(€)
0 +0C
a 050  2.50( Warm 1978: 52 )
b1 0
C (b,P(h) ]
e =D (1- c1)2 05 Ci
=0 - +0C
3 13
¢ C1 (lower assymtote )
(0=-0C)
(guessing parameter,’ pseudo-chance score
level (Lord 1980: 12) Bael
Ct 0
Logistic Model
Normal Ogive Model Logistic Model
(logistic-
cumulation distribution function)
(6) P10 = Cl+(1-C1 Cl +6-1-7ai<e - 2-1  (Lord
1980: 12)
al, 1 C1 Normal

0 be\ b
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Ogive Model ' e . 2.71828..
Normal Ogive Model Logistic Model
normal ogive logist
scaling factor (= 1.7) | $(x) - Y<1.7x)| < 0.01
X I normal ogive function Y logistic
function Logistic Model
Logistic Model Normal Ogive Model
Logistic Model (Lord 1980: 14)
(6) Three-Parameter Logistic Model
3 fim
(Ct) 0 2
al b1 (6)
) 1 Pt(0; = ¢ 1 +e-1'7T*1" n bi*]
Two-Parameter Logistic Model
Cl1=0 <&i = &)
1 1 (6)
) Pt© = Ilc 1+e 1'7S bi >1

One-parameter Logistic Model

Rasch Model
Gorge Rasch
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(9) P1(0*) = s/ (0* +b1*) (Hambleton and Cook

1977 82)

O = el'T3* * = en7dh’ (9)
Rasch Model (6) One-parameter Logistic Model

Nominal Response Model
: 2 (binary item) 1 0
Nominal Response Model
2 (multichotomously scored)

litem-option
characteristic curve)
(monotonie increasing function) A
Bock
0 k « )
i
Dij * 2k 0
.10, p Ik 01 M 4 at g «Hambleton, et al. 1978:
E e ik ik 476)
b* 11 a* 1L k 8
1 2
(m =2 Two-Parameter Logistic Model
Grade Response Model
' Sane.) ima
1+ 1 Xt =0,

1,...,1 0 X1
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(11) Px (9) = Px*(9) +p*(x +1)<9) (Hambleton, et al. 1978:

476)
Px*(0) item response function . 2

X1 0 ' X1 1

Px*(9) 2 1
Hambleton (1977: 477-4871

-l 3

. (Maximum Likelihood Estimationz
2. '(Heuristic Estimation)
3. (Baysian Estimation)

LOGIST, BICAL, DATAGEN (Hambleton, and Cook 1977: 89-
90:" NORMOG (Hulin, Drasgow, and Parsons 1983: 53)

[superiority)

(invariant)

(item response function)

«regression
function)
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(Lord

am?'

1980; 34)

10T

0.5}

Baker 1977: 170)

1



(Lord 1980: 36)

+ (C

(Birnbaum 1968: 418"

40

- 0C



A (Lord 1980: 65) y
y

| (0, y) = cdigy10sz 1 Var(yls) (Lord 1980: 67)

0 (Lord 1980: 68)

(Hambleton, and Swaminathan 1985: 107

Birnbaum <1968: 453-454) !
y

10 ,y) =1 E 1P10) 2/ 1_E1 12 P1(0)Q1'0)

P© = dP10/ @

41



10, ) = cp'(d) 2/ Pie)Q1(0)

(optimal weight)

1 = p'(0) / p1.0)Qle)
1(0) = EL LP10)>2/ PAOiIQ%e» 1
1(0)
<0,y <1(0)

(item characteristic function)

42

(4) - <) P 1(0) I atl,
C1
mi (composite
index)
m1l
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(optimal scoring weight)

Birnbaum (1968 471-472)

Eff (9, X kg x)/1(9»
2
"relative efficiency)
2

RE «@, XL, x2> = 11(9, X1'/12'9 | xz>

'Lord 1980: 89)

Lord '1974: 247-254'
'Metropolitan Reading Tests'
'intermediate level) 'word analysis
subtest | MATH 6
1. Sequential Test of Educational Progress
Series II, Level 4, Form A, Reading subtest. [STEP]
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2. California Achievement Tests, Level 4, Form A,
Reading Vocabulary. CCATL

3. lowa Test of Basic Skills, Level 12, Form 5
Vocabulary. CITES]

4. Stanford Reading Tests, Intermediate I1, Form
Word Meaning. CSRTI

5. Comprehensive Tests of Basic Skills, Level 3, Form Q
Reading Vocabulary. CCTBSI

6. SRA Achievement Series, Greén Edition, Form E,
Vocabulary. CSRAI

STEP MAT (
20>
CAT MAT
< 95' CAT MAT
ITBS MAT
90) ITBS VAT
SRT MAT (
50, MAT
50>
CTBS r MAT (
50>
(
SRA VAT
30"

Lord I/
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3 (Lord 1976:
36-39)

(mastery teaming)
(master | !
monmaster)
(mastery test)
(Lord 1980 162)

1 Huynh (1980; 385-406'

' (Statistical Decision Theory)

0 >00 'master’ 0 <00
Inonmaster | ©0 ?
‘true mastery score’
2 ' ' <al)
<a2> 0
X
(decision rule’ al={XI1X>C} a0
= IX1X(C} c (test passing

score’
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2 (0 <0
(X>C)
(fasle negative)
(0>00) "$ (X< C)
(fasle positive) L1(0) L (0)
(loss function) ax az

(risk function)

RC : 8) = L (9) p<x #cl8) +Lz(© P(X < ¢|0)

C (01 Cj9< ' 'oppotunity loss»
et = Lug) - L2(®> > o0 B8< v,
cj0' = L2(s--L1'9) > 0 § > 00
CO© =0 g >
cs(o. = 0 0 <ep
C (8) P(x >c|0> § <ec
R(c ; 8)
Cs's) P'x <cls! 8§ >8l
too= 8> PIX > Cl01
L 1C 8sgp9C (8> >

L <C :OsuQ8C/<8>P'X <clo.



R(C ; 9) 6
MCc) = max (L1(c) , L2(C)}
A (minimax passing score)
co M(C) M)
CG
Rc o
Re
9
c* sup C (9) C* = sup C(0)
0 <00 S 9 >e0
, &)
c/ PCX >c*> = Ca* Pcx < c¢*)
mi (
c=* [(C.* + Cf)
Cf [ (Cs* + %)
, 1 'Y

(Decision Efficiency ,) )

47
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A= <RF - RQ)R® 1 - Re/R*
CMO) , CMO) 7l
(constant loss)
el eo
<v0)
e >el
E

e >e0 + @

C© =
e <00 + ©

Q , (loss ratio) ?

©1e <6 <00+ 0}

P(X > cl©)
R(c 50 =
QP(X < ¢lO)
ur c0
P(X >col0 =C0" =

co
Huynh

e i 00

©>00 +0

Qp(x <col© =00 + € |
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