3
1
Reproducibilit.
U L SR e e ey
CHuLaLoNGKORN UNIVERSITY
1.
2 1

(dichotomous)
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- < B =Y
— — — L
B - = <
- o o -
il il o o
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10 ' 6
1 6 ) 3
D 5 A
2
) 3 8 (
G uttm an)
0
)
Triangular Matrix
( . )
0 1 1
0
0 1 1
(Errors)
am (Reproducibility Index)
Reproducibility I'ndex
1 0



Rt

1 5
1 1
1 1
1 1
1 1
1 1
1 1 1
0 ) (0)
0 1 1
0 0
0 0
6 1
0 1

3
1 5
1 5
1 4
1 4
1 3

(0) 3
1 2
1 2
1 1
0 1
8
1
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NEl

E (=l )
N
K
Ri ]
Rt
Reproducibility 88
88 %
Reproducibility (Jackson’s  plus

percentage ratio (PPR))
Reproduc ibi lity

Guttman VHU Reproducibility
1.00
5
5 Reproducibility (R) Reproducibility (VR
Plus Percentage Ratio (PPR)*
ltem
R= 4 1 ) 3
Shjt ¥ _F —17 -1 1L —y
D 1 1 01 1 1
E 01 1 I 1 1
B 0 01 1 1 1
I 0(1) 01 1 1
H 01 0 .01 1 1
3 0 0(1) 1 1 0)
G () 0 0 0 012
F 0 0 10 0]
C 0 g0 §F—
A 0 1) 0 0 0
#right(?) 2 3 4 6
# Q) 1 6 4 39
Ermors 1 1 0 0 1 1
QP X 0 1w 0 X
MR; 1D 0 0 1 & 10 { 9
ppl 10 2 o - 01 .0
PPR1 0 o7 Z 1100 o] X

* o< rue lilteg uncer +. 0 nre listed under —. Total errors = 7:
ST (T s R
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5° 2 ")
"y
' (# right P) (# wrong Q)

k

Reproduc ibi Lity )
(Minimum Reproducibility)
# rights, or # wrongs

MRi = (whichever is larger) .. (3)
N
2. Reproducibility )
k #rights, or # wrongs
M = izl (whichever is larger) ....(4)
KN
3. Plus-Percentage )
PPi = Ri- M __ ()
4, Plus-Percentage Ratio
PRI = Ri- Mi __(6)
1 - MR
) Plus-Percentage Ratio
PRt = Rt- M _ (7



1. PPRt A ' 0 "1
2. MR Reproducibility

3. PPRt Rt Guttman

4,

( )

5. PPRt 61

(Loevinger's index of

Homogeneity (H) Homogeneity of Test (Ht)
Loevinger (1948)

( )

m

Loevinger

Reproducibility — Guttman

1. Loevinger
2 (8)
3 Smax (9)
4 (10) (11)
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k-1
Smex p3 - PiPj (9)
=l j=it]
Ht (10)
k-1
(I-Pij)-(I-PiP3) ..(11)
Ht =l j=it]
k-1 k
|-(i-PiPj)
il j=i+l
Pi3 i J
PiPj , i
J
Ht
Loevinger
1 ,
2. (11) Ht Minimum
Reproducibility (4) Reproducibility
3. H PPRt
4, Loevinger C (10) (11) , &

100
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" Reproducibility Green

Green (1956)
(Index of Consistency)

k-1 k-2
Rep 1- 1] ni, i#l- 1 M)~ =111, i+1,i+2--(12)
NK =l K i=2
k-1 k-2
Rep| nd 1' 1 nim +i -1 1 1+]. 1+2 1'1 (13)
NK 1=l NK =2
1 = Rep- Repind (14)
1.00  Repind
Rep Reproducibility
Repind Reproducibility , ;
N
K
k-1
_~oni it i+ i
g,
Ni-w 0, 041, i+2 +1 42
1=2 -
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6 Reproducibility (Rep) Chance Reproducibility (Repind)
\ -
2 6 4 1 5 3
D 1 1 0 1 1 1 5
E 0 1 1 1 1 1 5
B 0 0 1 11 1 4
| 0 1 0 11 1 4
H 0 0 0 1 1 1 3
J 0 0 I 1 1 0 3
G 1 0 0 0 0 1 2
F 0 0 0 0 1 1 2
c 0 0 0 B 0 1 1
A 0 0 1 0 0 0 1
6 5 4 3 2 1
1 2 3 4 6 7 8
ni 1 6 4 T34 2
ni,i. 1 2 1 0 1
ili-1,1. 141,42 0 0 0
Rep = 1 - 1 (1+0+142+1)
(1)(6)
1 (0+010) = 917
(10)(6)
Rspind = 1 (7.2+6.3+4,4+3.6+2.7)
(102)(6)
1 (4632 +3443+236/4)
10A6)
= .860
| = Rep - Repind = 916 - 860 = .407

1 .00 —Repind 1.000 - .860
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Green
1, Loevinger  Jackson
2. 14
3. (14) Reproducibility
Repind "0" 1.00
Reproducibility PHI COEFFICIENTAIT)
Reproducibility
' 1.00 0.00
" Perfectly
Reproducible Test - 30 % 10 %
1 (15)
1
*
i A B AB
i C D CD
AC BD N
*
" | (CGD = AHQ)
#11 = BC- AD (15)

(A+B)C +D
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a «
1.
"Reproducible"
2,
3.
' Reproducibility
Proposition
1. "Reproducibility
2. "Reproducibility Index
3. "Guttman" Reproducibility
Jackson Minimum

Reproducibility of test Plus- Percentage Ratio Loevinger (1948)

Reproducibility Green (1956)
Loevinger Jackson
Reproducibility (Rep) Index of Consistency

Reproducibility

4, " Reproducibility — .index of
Homogeneity Index of Consistency — x
5, " Reproducibility
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6. ) "Perfectly Reproducible”
1.00 "

REPRODUCIBILITY AND FACTOR ANALYSIS

Homogeneous
Alpha Factor Analysis Henry F.Kaiser
(1965)

(one Factor)
Reproducibility
Reproducibility Factor Analysis
(White and Saltz 1978: 252)

2
(s - p chart)
(S - p Curve Theory)
1, - (S - p Chart)
1963 (Takahiro Sato 1980: 3)

(The Response Analysis  RA)



2
(Keyboard)
(Sato 1980: 2)
1
Teacher's Data recorders
console and and interface 9‘
display equipments Computer
Vi
Student Student Student
1 2 50
Studentls m it
(push button)
(The W eibull distribwution)( Tatsuoka and Tatsuoka 1980: 157)

p Chart) (Sato 1980: 3)

(Keio U niversity)

(N on-Parametric)

31



2. ff ! - ( - p Curve

(P - curve)

(M atrix)

T (Row)

1982: 1)

Theory )

(M atrix)

Curve)

(H

arnisch

a

n

d

32

>

Linn



i 1 2 3 4 5

1 1 1 1 1 0
2 1 1 1 0 1
3 1 1 1 0 0
4 1 1 0 QLSS
5 1 1 0 0 1
§ 1 0 1 0 1
7 1 1 0 0 0
8 1 1 0 0 0
9 1 0 1 0 0
10 1 0 0 1 0
11 0 1 1 0 0
12 0 1 0 1 0
13 1 0 0 0 0
14 1 0 0 0 0
15 0 1 0 0 0
16 0 0 1 0 0
17 0 0 0 1 0
18 0 0 0 1 0
12 10 7 § 3

Sato' Caution

Index ¢3 .13 28 42 95 21
Modif ied Caution

Index  c*j 14 21 50 .13

18

33



(ldeal) 3.1 (T atsuoka and Linn 1983: 84-85)

** (P-Curve Problem Curve)
2 1
12 2 10
2 12) 1 10
2 (Dotted line)

0 (Ideal)
3.2 (Tatsuoka and Linn 1983: 84-85)
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2.1 - (Properties of s-p Curve)(Sato
1980: 5)
2.1.1 ' (AS-Curve)
(AP-Curve)
AS . A> o
£ -Curve P-Curve
As3 Ap
2.1.2
(P-Curve) ( 4)
2.1.3 -

(Homogeneous)



4 Vv

(Curamulative score distribution

curve)

S-line end cumulative score
distribution Curve ate

coincident.
Total
Scores
) T
{2) .S-line
(5]
S-line
p="2
4 ™

(Sato and Kurata 1977:

(d Cumulative
score

distribution
Curve

7e 910

2 3 A

S
t

(0 Frequency
distribution

23456 78910
Scotty

(S-Curve)

64)

37



2.2 - (S-P Chart)
1. )
R | 0
2.
(Row) (Si)
‘ (Column)
5.1
3.
4.
5. (S-Curve)
(S-Curve)
(Solid line) ' (P-Curve)

3.2 5.4

38

1,0
(Matrix)
(p3)
5.2
5.3
(P-Curve)



5.1

5.4

X v 2 45£749 0
01 000 O 5
2 0 0oi10 6
o o000 010 3
4 10 0 0 7
0
£ 1 0 10000
7 11 (!
U 00000 00O 2
0 0 1 1 10 £,
0 0 00 0 6
00 o0 o0 4
2 oagslo0o00000
0 0 0 00
4 -+ 00 000 5
0 00 000 4
2 67104 E5
I 1
[ | | m
laml
r
2374186510¢
R R KD
S fvvitriir1afo |
2 1“}01110\ i
« |viv1vv1yfooo |7
w 11100110150 |6
2 110101\'1‘:'30 6.
“ 11111 o000 |5
1 1110'11_1_:'0010 5
W 1101001001 |5
6 [100t11foot10 s
15 [o1ioco000 |«
1nj1cool1c0101 |«
3 {Te1fect1oo000 |3
: {ocofto100000 |2
12'|]oj[t0000COO0OQ 1
1211103 S BT 654
OJ((-

(s-p table)

5.2

5.3

16
11

12

b O
o o »

«1211

»

L i T e T T = T U S

o

22 4

O Rk P P R R P PP B ®

» O O O

o < o

r O Rk O O k.

o0 o

o o o o

P Rr O P

w

(Sato 1983
&i 71t 0
11
1 0
0 1
0 10 0 7
0 10 £
00 o0
0 000
oo C 1 5
010100 E
o0o00C
oo obDo 4
00100 4
001010
001000
00Qooo0
6 7104 |
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2.3 ' b ( - Curve)

( ( - Curve)

(Set of Problems)

6 (Sato 1980: 9)

6 ( --Curve) (P-Curve)

4 Y X yy

Binomial Normal Uniform - . Bimodal U Shape

Distribution Distribution Distribution Distribution Distribution

(a) (b) (c) (d) (e)



A
4
7
/
’
5] ¥
/
4
vy
7/
v 4
/
7/
/ y
: 74 =2 —S A e Te 4
. 6 .
1.1 ' { «
(Normal Curve) ( - Curve)
0.50
7.2 1.00

(Highly Homogeneous)

' (Uniform

distributions)

(High N egative Skewness)

Post-test

Positive Skewness) Pore-test
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(- p Chart)
. 0 1
«
1 0
(Row) 0
5.4 4 14 0 ( -Curve)
(Ideal)
5.4
6
« (Column)
(P -Curve)
0
1 ' 0
bk 1
{
1 5.4
(- p Chart)



Student
Kuober

10018
10009
'10019
10020
10010
icon
10003
10012
10017
10001
10004
10002
10003
10005
10013
10014
10015
100067
10016

10007,

Hroblec Total

sPercent: Correct

*A, B, c, D

54

Te ¢
(Kaw)

Categorlred -? chare
Modi fled
Score Caution
) Ind/Sgn

100 00 A
90 .83. . B
9 1T A
90 - A
80 50 B
80 Ao B
[N 00 A
70 62 B
70 " 8 A
60 00 A
60 mop3 B
50 06 c
50 .63 0'
40 27 c
30 .62 D
3Q EB c
30 69 D
20 10 c
20 .30 D
10 .33 D

by Category

Problda Nunber
]
136 9570 842
Category

111 3333 222
111 nil 111
111 10111 Hi
110 1111 111
111 1111 no
110 0111 in
101 v+ nil 011
111 1110 100
000 nil 111
111 nil ouo
110 1100 no
111 0000 111
111 1100 000
101 uol1o 101
100 1001 100
001 1001 000
110 1000 oop
000 1000 011
100 0100 000
010 1000- 000
000 0100 000
111 nil 1
520 4300 109

6 5 5

2 9. 0

( !

"3



]
V - ( - P curve Theory )
L} 1
]
1.
2.
3 ( 1)
! (H arnisch
1987 12)
70 %
70
(Harnisch 1983: 204) 8
2.6 (D isparity Coefficient D *)
V ( ~Curve) ' (p -Curve)

(Homogeneous)

(D isparity

Coefficient  D¥)



Coefficient)

An(N

n~1J1P)

efol

4N P (I

(Sato 1980: 15)

P)D n (M

(Binomial

(Sato

D

S'p Chart

istribution)

(D isparity

1980: 16)

b



Xi

Y]

Dn(M)

(Homogeneous)
g

|

ol

M=vi+ 5

(Sato 1980: 16)
D= 6

1,0)

0.4

Nn

0
(Heterogeneous)
(*)

0.6



|
|
1

N T N0 WO~ N NN
(oK o N

~N TN D~ QN0
14

A. D =0.63

. D =0.36

0.36

0.6



3. (Sato's Caution Index)

(Caution Index) ' ,
(Sato 1975)

(Guttman 1941) - (s-p Curve Theory)

(Sato's Caution
Index)
(Harnisch and Linn 1982 9)
2
C(Si) C(Pj)
3.1 C(Si)
1 2
(Observed.
Score)
(Guttman 1941)
(Sato 1980: 18)



C(Si)

Xi3

Ui3

COV(Xi3, ¥3)

1 -

(Ui 3

:J_

COV(Xi3 1¥3)
COV(UI3 1¥3)

(0.1) J

1 j<Xi
J>Xi. )

J - (Xi3 - XE)(¥3- A

Uid= 0
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.. 1T JL
COWli3 ¥3) = J_ (- Xi_){Yj -M)+,  (O-XiHYj-U)
= J=XiAl
Xi.
= 1 Y -Xim )
J7l
M
Moo=l v Y
J7l
1( y- Xi3Y3-Xim )
C(Si) =1- =l

Xi,

1 ( Yj - Xi.m )
=

‘ (S1) :

Xi.

(1-Xi3) Y3 - > Xi3Y3
c(siy = J= J=Xi.H

Xi.

yd - Xi. LL

m (Harnisch
and Linn 1981 135)



C(Si) =
i
J
vig rl
[0
ni
3
C(Si)
c(si) =0
0.5

(Sato 1980: 20)

=
[ S

j=1 =T A
ni - J ]
Z NPT an
=1 =1
J
128 |
12300
| ],
I J
i
J

(Sato's Caution Index)

1.50%

-0.5

51

+1.5
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1981
(Harnisch and Linn
1981 135)
ni J
Z (1 - Uij) .3 Z
C*(Si) =1 FT+l
ni 7 J
=1 FZH-ni.
| 4/4 1 =0T 0N I
j L2 .o J
Hi i j
1 0
1 |
J
C*(Si) |
(Modified Caution Index:
C*(SI) 0 1
(Caution Index) 1.00

(Modified  Caution
Index) 0.3 C*(Si)
0.3 (Harnisch 1987: 11)
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! ?
!
L C(Si) 0.5
2\2
10 (Harnisch and staff nd 16, Harnisch 1983: 202)
10
Student Student Student Modif ied
Performance Cell Correct Caution Index
100 % A >50 % <=0.30
HGH A B <=0.50
50 % B >50 % >0.30
v C D >0.50
0% C <%  <=030
0.30 <=0.50
0.50 D <=H0%  >0.30

Modified Caution Index >0.50



2X2
10
A
C(Si)
B
C(Si) 50
C
50 C(Si)
50
D
50 C(Si)
(Sato 1975; citing Harnisch
1983: 198)
A
B
C
D
.. 1981 (Harnisch and Linn 1981: 135)
5 3

54

50
50
50

50



3I2 n 1
(Sato 1980: 20)

C(P3)

Xij
Vi3

C(P3)

1~ COV(XJ3 , Xi.)
COV(Vi3 1 Xi. )

I J
] |
! ' '
Vi3 =1 | =<y,
Vii =0 X >V,
! i
J
i
| | (Sato 1980: 22)
N

£ (y  Xi3Xi. - 3a )

55



C(P3)

JJ.

Y5 N
Xiz = Z Xi3Xi
i=1 i=1
Y
ZXI. - Yy MU
i=1
Y5 N
Z (1= X359 X3, - Z Xi3Xi1
i=1 i=Y5+1
Y3
ZXL - Yy MU
i=1



C(P3)

I
I
— 1
T
+

3 |
| ! (y wii >
| = =l
i 123, o)
J T T
Vis£rl i Ny

(Modified Caution Index)



0.3
Index o= ) 0.5

(C*(P)))

Harnisch and staff nd: 16)

58

1,2,3,..1
1,2,3,..0
i
J
J
1 0
¢* (P)) 0 1
Ce (Si) 0
I (Modified Caution
? (Sato" Caution Index ciy
!
! 2X2

10 (Harnisch 1983: 202



il
HFD X
EASY Y Z

0.3
Modified Caution Index

‘ 1A (Harnisch 1983: 200)

¢* (P3)
| tem [ tem Percent
difficulty — Cell Correct
0 %
5 %
<=5 %
100 % X <0 %
Y > 50 %
Z > 50 %
| X2°
50
30
50
30
50 ()
30
50 ()

59

Modified
Caution

Index

<=0.30
>0.30

<=0.30
>0.30

i



(Harnisch  1983: 203)

3
(Harnisch and Linn 1981: 141)
1981
1978
8
(ci) c+1)
(ri) (ri)
* (D)
(0) (ui)
(NCI)

40 28

4.8 1 110
18- 22 2,100 3



(C

il

Extended C

ECI

aution

(D

6,300

aution

etection R

Index)

rm G roup

Norm

Indices

ates)

Group

Individual

(Rudner 1983:

(T a

(EC

4

tsuoka and
1)

ECI

(Tatsuoka and

C

Tatsuoka

Tatsuoka

(Norm Coformiity

onsistency

207-219)

Index

(ltem

(Lord 1968)

1982:

1983:

Index)

(1c

1)

143)

226 -

Response

61

EC

127)

Theory)
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(Bijar  Weiss and Kingshary 1977)
g
(Birbaura  1968) 3 (3)
(3) Likelihood I
2 (Rasch 1960)
(VS) W
(UT) 2
(ri) (rb)
2 (NCI)
()
1 2,800 2 2,600
() ()
(NCI) (C*i)
(W)
2
(NCI)
o)
2
' f s 1982
Ceting Harnise . 1983 194) !
(C*(S1))
raseens e v 19830 81-96)
2 - (sp curee

62
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« )
(ltem  Response Curve IRC) ) (The Person

Response  Curve  PRC) ; ) (Test  Response
Curve TRC) (Group Response  Curve  GRO

(Birnbaum 1985: 523-534)
'
(Coperative examines) . (Uncoperative
examines)
2
20 10 17
1,864 9
(T he E xtended Caution I'ndex ECI ) ECIi , ECI2 1 ECU
EC Iz 1 EcClz: 1 ec14;
(Lo) (Lz) (U z)
(L)
3 9
(Uz)



(Buxie 1986: 372)

(MCl)

Consistency Index (ICI)

4
M
|CI
e
ICI
(Tomsic 1986: 2555)
Indices (ECI)
ECI2  ECH4
1984 1985 500 700
ECI
0
Indices 05 .30
' ECI

(Tomsic 1987: 29)
(Extended Caution Indices)
ECI
3 700

ECI

2

Individual

MO |CI

ICI

Extended Caution

ECl
R

Caution

137
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t 1982 (Harnisch 1982: 194)

(NCI) (1CI)
' 3 .6 7 8 357,396
643
3,6
[
|
(Harnisch 1983: 191-206)
(- p Curve Theory )
?
)
(D*) (Profile)
24 4
44
(Disparity coefficient)
"' a,8,C D
'y XY Z
1987 ( Harnisch ~ 1987:  840) ms
(Profile)

(Profile)
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303 5,954 ‘
oh 3

(middle) ‘

(Harnisch and staff nd : 1-18)

2
(Test Analysis Package TAP)
(Harnisch -~ Horwitz and Wang 1984)

(Student -
Package  SPP) ‘1985  (Harnisch
and Romy 1985) IBVI - PC SPP
(Profile) I
SPP
‘ A,B,C D ‘
, XY Z
(2530: 122-124)
‘ 6
2528
9,10 1 i 5,774
3 X Cr

30
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Weighted  standardized mean
residaul (2530: 126) .

1
«

(Miller 1986: 147-156)

2 5 123 2
101 1
17 2y, 2 Contigency
50 2.0
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(Jager and Busch 1986: 193-194) '

(Competency test)
120 83
120 84

(Harnisch 1983: 191-206)
(2530: 122-124)



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง

