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( Classical test theory)

(Hambleton and Swaminathan, 1985)

(Item response theory)
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.(Hambleton and Swaminathan and Rogers, 1991)

(Two-Parameter Logistic Model)

.(Lord, 1990; Hambleton and Swaminathan, 1985)

(model-data fit)
.(Dodeen, 2004) .

Hambleton, 1993; Mckinely and Mills, )
(1985
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Baghi(1990)

(Misfit)

.(Reise, 1990)
Smith(1991)

JRT

(G?) (s) (Bock)
(Root-Mean Square of The Posterior (RMS)

Deviates)
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(RMS)

(RMS)

(RMS)

(G (x’s) Bocks

. (RMS)
(G (Cs) )
(RMS)

(G ((s) )
(RMS)

(G ((s)
(G ((s)

(G )
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(Latent Trait Models)

(unidimensionality)
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(Local Independence)

.(Crocker, 1986)
(Item Characteristic Curve) (ICC)

(Crocker, 1986) .

.(Crocker, 1986)

(Han and Hambleton, 2007)
.(Normal-Ogive Model)
(One-Parameter Logistic Model) (1PLM)
(Two-Parameter Logistic Model) (2PLM)
.(Three-Parameter Logistic Model) (3PLM)
.(Normal-Ogive Model)

( ) (Cumulative Density Function) (CDF)
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i 0 . P; (0)

1 T
1 . bi
. Z
(One-Parameter Logistic Model) (1PLM)
(ICO)
(Normal-Ogive Model)
i 0
0) — 1
pi( )_ 1+e_D(.9_bi)
( ’ ) . €
D=) (Scaling Factor) :D
pi (0) (.
.(2PL)
(2PLM) (Two-Parameter Logistic Model)
0) — 1
pi( )_ 1 -Da(6-b;)

+€
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() (b))

Three-Parameter Logistic ) (3PLM)
.(Model

(Lower asymptotes)

i (c))

1

—-Da(é-b;)

p,(0)=C, +(1_Ci)1+e

:(Model Data Fit)

(Hambleton, 1993)

:(Hambleton and Swaminathan, 1985)
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Hambleton and Swaminathan and )

Hansen(2004)
e (item fit)

IR

©,

J

_E)

J

*

:(Rogers, 1991
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J
G?=2

i=1

(Dichotomous)

{(O ;)In (O
E

— i

J

AR

J+(1—oj)|n

(I_Oj)
(1-E )

.(Stone and Zhange, 2003) : ()

o Z
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Group ( )
0
1 f] €1
2 f, €
J fj )
(0) e f]
group
( )
H, :ij =P, (ej)
] . ij
j . Pk (OJ)
.(Hansen, 2004)
v’ (Bock)
2 zi N, ©y —Ey)’
j=l Eij (I_Eij)
.0 J
.0 ]
1
y PN
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1

J i ij
] 1 . Ejj
émed Eij =Pi(Omed)
-]
s
)
(
X2B ( )
J
Bock e
(n) e

.(Hansen, 2004) (d f=n-m) :(m)
Mckinley and ( 1985)

Mills
(XZB)
(dichotomous item)
J O. N.-O.
G*=2>|0; log, ——=—+(N, -0;) log, ———=
J=1 NJEi(eJ) NJ(I_Ei(‘gJ)
o
J 1 . Oij
J " N;
'53 1 E( gJ)
J L9,
(Bayes Theorem) (RMS)

(marginal) ( )
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1 9 %
RMS(5j)={ZNk52jk/ZNk}

32 1: Z

K J (6) :

(Standardized Posterior Residual)

SZ\NIk(X ij _P(Xk))

5jk ) 7
szm(xi,-—mxk»}
Wik
6 PX, /X))
P ()X
X =N
o Zslr, P(X,/Xk).A(Xk)
Ne=- P(X,)
X, J I
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YA

Xk X s P(Xy/Xy)

(normal destiny function) D A(Xy)
( ) X

- Xk

( X )
) X] : P(Xl)
(Tiot, 2003) .(X,

P(XI)ZZP(XI/Xn) : A(Xn)

.(Stone and Zhange, 2003)

.(Hansen, 2004)
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.(Ankenmann and Stone, 1992)
Mote and Anderson(1965)

(G?) (x’s) (Bock)
(RMS)

(Dodeen, 2004;
Stone and Hansen, 2000; Stone, Ankenmann, Lane and Liue, 1995;

.Stone, and Mazzeo and Mislevy, 1994)

(Stone)

.(Hansen, 2004)
Stone, Ankenmann, Lane and Liue(1995)

Scaling )

(Factor
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(Thissen and Orlando)

(Thissen and Orlando)

.(Ankenmann, 1994)

(Simulation)

(Monte Carlo)
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.(Harwell, 1996; Han and Hambleton, 2007)

(Harwell, 1996) .

(N)

.(Harwell, 1996)
()

.(Harwell, 1996)
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WINIRT PARDSIM WINGEN2
Examinees | 4000 N/A 100000000
Items 400 N/A 100000000
IRT 1.Dichotomous | 1.Dichotomous 1.Dichotomous

Models

2.Polytomous
3.Multidimensional
4 Nonparametric

Distribution

1.Uniform
2.Normal

1.Uniform
2.Normal

1.Uniform
2.Normal
3.Lognorma4.Two-

parameter Beta

.(Harwell, 1996)

(Wingen2)

)

(uniform)

:(Wingen2)

.(Han and Hambleton, 2007)
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()

.(Harwell, 1996)

(Fit)

(Mean 0)

%

:(Bilog)

(RMS) Cn

:(Bilog-Mg)
Bilog
(GY)
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(XzB)

Y¢

.(Seol, 1999)

" Write and panchapakesan(1969)

(1IPL)
(Total —t)
()

Dodeen(2004)
(
(Dichotomous Data)
() C )
(RMS)

Rogers and Hattie(1987)

- (Mean- Square residual)
() (between —t index)
) (between —t index)
(

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Yo

Farish(1984)
)
« ) (
Hambleton et al.(1991)

C )

(2PL) ()

(Q1)
( )

Movnt and Schumacker(1998)

weighted total, unweighted ):

()

.(uniform, normal)

(between fit statistic)

. (total, un weighted between fit

()
% % )

(between fit)
(between fit)
Reise(1990)
() C )
(Z3) (s)
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Seol(1999)
(DIF)
(weighted standardized, un weighted standardized indices)
(UWz , Wz)
(Extended Caution indices), (standardized Likelihood index).

C )
()
Orlando and Thissen(2000)
S-G) (S-x)
( )
( )
S - 1)
(S - G)
(S - x)
(S - %)
S - %)
o) Stone and Zhang (2003)
Donoghue ) (Orlando and Thissen)
(and Hombo
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Yv

(Orlando and Thissen) e

o)
(Orlando and Thissen)
(3P/2P)

(Donoghue and Hombo)

(Donoghue and Hombo)

(Bock)

(1P)
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Orlando and )

0 (Thissen

(Q)) Yen(1981)

() Write and Panchapakesan(1969)
C )
Qi
Qi
Mckinely and Mills(1985)
LCHI (Q)) Yen oC’s) Bock’s
) ( )
) (
(Two factor linear
(LCHI) ()
Qi
Ansley and Bae(1989)
: Q1)
( ) () ()
Qi)
.(J -m)
Stone and Hansen( 2000)

o) -
() (GRM) : (G?)
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()

()
Stone and Hansen(2000)
.(GRM)
c )y« ) () )HO)
(replications)
(Q-Q)
« ) ()
() Q)

ol La N ZJI_E})I
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Stone and Zhang (2003)

(G™)
) () O) o)
( ) (
National Assessment of Educational ) (NAEP)
(Progress
() ()
(G™) (o)
(@) c )y )
G
-
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(G))

(') (Bock)

.(d f=n-m) :(m)

vy

XZB (Bock)
.(RMS)

(n)
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Yy

(XZB) (Bock)

(Syntax)

(n)

)
Bilog-MG

(Bayes Theorem)
(Marginal) (

Bilog

) (G)

(G)

()

)

()

(RMS)

(Syntax)
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(Syntax)

.(Wingen2)

Ye

(RMS)

Bilog

()

: Simulating the data

(Calibration)

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Yo

1S00e SISy L JO e - Ueplor JOo AYIsieAIUN JO Akeld!T - PaARSaY SIUDIY ||V

)

(

)

(

()

£
S
o
oo
©
)
C
3
E




S

1S00e SISy L JO e - Ueplor JOo AYIsieAIUN JO Akeld!T - PaARSaY SIUDIY ||V

)

(

()

£
S
o
oo
©
)
C
3
E




v

PLM sJoiJ

2

|

11S00_ S1S8Y L JO JBe) - Ueplor JO AYSBAIUN JO ARld!T - PoARSSY SIYDIY |1V

(G [T R
58 Yo
b

Y
1 e s e
5 ) ) )
N 1.
\Jw S . 5 3
3 IF e s e
3 )
./
Y
./

) s )
58 Yo
b

www.manaraa.com



YA

11S00_ S1S8Y L JO JBe) - Ueplor JO AYSBAIUN JO ARld!T - PoARSSY SIYDIY |1V

|

|
Gasmia) e

3PLM aJoill
PLM 6,\20J

[3

Uasaia) e e e

@ )

Yo

@ )

@ )

A

www.manaraa.com



J

A

11S00_ S1S8Y L JO JBe) - Ueplor JO AYSBAIUN JO ARld!T - PoARSSY SIYDIY |1V

v
o

PLM & _ul20J

3PLM aJoull

2

|

)

1 i e e
R ) ) )
_____J .
— b | E |

IF i e .
5
o/

)

-/

v
%

www.manaraa.com



(Orlando and Thissen)

(Calibration)
] (Calibratioi1)
) (Calibiation)
(Calibration)
(Wingen2)
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Bilog

Bilog-Mg
Bilog :(x’s) Bock

(C's) ()

(Bilog-Mg) (G

(G) ()

Bilog :(RMYS)

(RMS) ()

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Orlando )

()

Bilog

£y

(RMS)

and Thissen)

(Calibration)

(Wingen2)

Bilog-Mg Bilog
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(Bilog-Mg)

Bilog

¢y

(G

(G))

¢.) ¢, )

:(RMS)

(RMS)

[ =7 =7
(RMS)
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1)

(G))

(G))

(G))

(G))

(G)

(XzB)
((RMS)

(XzB)

((RMS)

(XZB)
((RMS)

(XZB)
((RMS)

(XZB)
((RMS)
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(x*s) Bocks
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(XZB) (Bock-index)

(Calibration)

(XZB) (Gz-index)

"(RMS)

(XZB)
(RMS) ( )

(G)

(XZB)

(G*-index)

()

()

(RMS)

()

(G)

()
(XZB)

(RMS)

(G)

()
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(Calibration)
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(XZB , )

This syntax will compute the chi-square item fit statistics, (BOCK'S
INDEX fit statistics index to measure the goodness of fit of the

model t each item in the test for the data set.

>COMMENTS;

This is syntax of the BILOG Calibration of test.
the chi-square item fit statistics, (BOCK'S INDEX)

>GLOBAL NPARM=--- . DFName = 'D:\onethuosand60item

power 100.wgr',SAVE';

>SAVE SORT=BLGDAT\FIT.SOR',GRAPH="FIT.PLT";

>LENGTH NITEMS=60;

>INPUT NALT=2,NIDCH=8,SAMPLE=1000, CODE="01";
(8A1,2X,60A1)

>TEST TNAME=RAIJI,

>CALIB CYCLES=20,NEWTON=2,CHISQR=60;

>SCORE METHOD=2;
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(RMS )

This syntax will compute the ( Mean-square standardized deviates
replace the chi-square item)(RSM) fit statistics Index to measure the
goodness of fit of the model t each item in the test for the
data set.

>COMMENTS;

Mean-square standardized deviates replace the chi-square item fit statistics.

>GLOBAL NPARM=3 DFNAME='BLGDAT\FIT.DAT',SAVE";

>SAVE SORT='BLGDAT\FIT.SOR,GRAPH="FIT.PLT;

>LENGTH NITEMS=60;

>INPUT NALT=2,NIDCH=8,SAMPLE=100, CODE='01";
(8A1,2X,60A1)

>TEST TNAME=RAIJL;

>CALIB CYCLES=20,NEWTON=2,POST;

>SCORE METHOD=2;
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(G, )

This syntax will compute the G-SQUARE index to measure the
goodness of fit of the model t each item in the test for the

data set.

>GLOBAL DFName = "C:\Documents and Settings\a\
\onethuosand60item power_100_ 1.wgr-,
NPArm = 3,
LOGistic;
>LENGTH NITems = (60);
>INPUT NTOtal = 60,
NALt = 1000,
NIDchar = 8;
>ITEMS ;
>TEST1 TNAme = "TESTO001-,
INUmber = (1(1)60);
(8A1, 2X, 60A1)
>CALIB ACCel = 1.0000,
CHIsquare = (60, 9);
>SCORE ;

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



COMPARISON OF THREE GOODNESS OF FIT STATISTICS
UNDER CONDITIONS OF TYPES OF LOGISTIC MODELS,
TEST LENGTH, SAMPLE SIZE AND IT'S INTERACTIONS .

By
Raji A. Saraierh

Supervisor

Dr. Kalial Elean, Prof.

ABSTRACT

This study aim to Comparison of three goodness of fit statistics
under conditions of types of logistic models, test length, sample size and
it's interactions on the type I error rates and empirical power, for the
goodness of item fit strategies. To prove the aim of this study, the
researcher used simulation method to generate dichotomous response on
the response items by using the software application Wingen 2. The
researcher divided the sample to a three different groups (100,500,1000)
examinee and three different length of test (10,30,60) Item, to investigate
type I error rates, the percent of misfit detected across the 100 replications
was calculated for those items in which HO was true ( data were
simulated under a 2-P model and goodness of fit was assessed using item
parameter estimates from a 2-P model or data were simulated under a 3-P
model and goodness of fit was assessed using item parameter estimates
from a 3-P model ). Three different a levels were selected to examine the

behavior of the goodness-of-fit tests at (0.1 ,0.05, 0.01).

To investigate empirical power, the percent of misfit detected

across 100 replications for each combination of test length and sample
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size was calculated given a = 0.1, .05, and .01 for items in which HO was
false(data were simulated under a 3-P model and goodness of fit was

assessed using item parameter estimates from a 2-P model).

The result of study as follows:

e Decreased Type I error rates for goodness of fit strategy y’s, G°
with increased the test length and Decreased sample size, while the
decreased type I error rates for goodness of fit strategy Root-Mean-
Square of the posterior deviates (RMS ) with increased the sample
size and decrease the test length.

e Increased empirical power for goodness of fit strategy y’g, G* with
increased the sample size and decrease the test length, while
increased empirical power for goodness of fit strategy root-mean-
square of the posterior deviates (RMS) with increased the sample
size and increased the test length .

e Type I error rates for goodness of fit strategies y’s, G* , (RMS)
under of assumptions 3-P model higher than Type I error rates

under of assumptions 2-P model for all conditions.
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