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A Comparison of Parameter Estimation of Ability
Parameters for Mixed Format Tests: The Marginal
Maximum Likelihood and Kernel Smoothing Methods
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Abstract

This research was an experimental research aiming to: 1) Compare the results of
parameter estimation of ability parameters for mixed format tests between the Marginal
Maximum Likelihood (MML) and the Kernel Smoothing (KS) methods. 2) Analyze the
proportion of the sample size, the test length and the percentage of mis-fitted items under
the violation of assumptions on the use of item response models to estimate the ability of
the examinees between the MML and the KS methods. In this study, the data was simulated
and assessed with program R. The total data studied included 27 conditions. The data were
generated with three sample sizes (300, 500 and 1,000 samples), each fewer than three test
lengths (10, 20 and 40 items), and percentage of mis-fitted items (10%, 20% and 30%).

The research results were as follows: 1) The analysis results of compared estimated
ability of the examinees for mixed format tests between the MML and the KS methods;
it was found that the estimate of the overall ability parameter with the MML method had
a lower Average Mean Squared error (AMSE) than the KS method for the fitting item
response model. However, for mis-fitting items under the violation of assumptions on the
use of item response models, the overall ability parameter with MML method had a higher
AMSE than the KS method. 2) The analysis results of the proportion of the sample size
and the test length and percentage of mis-fitted items under violation of the assumptions
on the use of item response models with two way of variance (two way ANOVA) found that
there is an interaction between sample size and number of items. 10 percent of mis-fitted
items with the KS approach were effected significantly on the AMSE indices at p-value
< 0.05 (F=3.398, p=.01).

A noenIneusuasiara UL UM IR/ IReURUBsTaRBULULTUIWITWNASN/
BnsUszanadinnziasidugegesezay (MML)/ASnsusuissuinasiua (KS)
KEYWORD: PARAMETRIC ITEM RESPONSE THEORY/NONPARAMETRIC ITEM
RESPONSE THEORY/MARGINAL MAXIMUM LIKELIHOOD (MML)/ KERNEL
SMOOTHING (KS)
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AN 0  HANTAATILAALAAY ANDEILUUNIATTIURATNITIATIERANNUANANFIERIANTNATDY

WUURBY LAY % misfit

i (t-test) TOYAT AMSE 921171995 MML Uazis KS TUNAINIUIAAIDE1NANNEITDY

2
2 3 2 2 3% MML % KsS
g el 8 3
v 8 ’s a t-test p-value
2 8| €& &
Ei2| 8 2
g é M SD M SD
10 0.0009 0.0006 0.0021 0.0010 -3.237* 0.006
300 20 0.0015 0.0019 0.0020 0.0006 -1.030 0.309
40 0.0021 0.0059 0.0019 0.0008 0.166 0.869
10 0.0009 0.0015 0.0021 0.0012 -1.932 0.069
10 500 20 0.0027 0.0074 0.0013 0.0007 0.818 0.418
40 0.0014 0.0054 0.0012 0.0005 0.198 0.843
10 0.0013 0.0026 0.0022 0.0021 -0.908 0.376
1,000 20 0.0010 0.0021 0.0011 0.0007 -0.268 0.791
40 0.0007 0.0022 0.0007 0.0002 0.100 0.921
10 0.0048 0.0077 0.0034 0.0024 0.554 0.591
300 20 0.0047 0.0122 0.0021 0.0013 0.972 0.343
40 0.0034 0.0086 0.0019 0.0008 1.117 0.271
10 0.0017 0.0028 0.0021 0.0009 -0.455 0.655
20 500 20 0.0010 0.0018 0.0013 0.0007 -0.741 0.463
40 0.0020 0.0038 0.0015 0.0007 0.868 0.391
10 0.0013 0.0017 0.0020 0.0011 -1.013 0.325
1,000 20 0.0028 0.0073 0.0010 0.0068 1.088 0.290
40 0.0029 0.0092 0.0008 0.0004 1.470 0.150
10 0.0063 0.0072 0.0031 0.0020 1.372 0.187
300 20 0.0079 0.0122 0.0030 0.0017 1.775 0.084
40 0.0027 0.0045 0.0018 0.0008 1.214 0.232
10 0.0056 0.0062 0.0032 0.0028 1.111 0.287
30 500 20 0.0078 0.0122 0.0018 0.0011 2.189* 0.041
40 0.0061 0.0092 0.0015 0.0007 3.164** 0.003
10 0.0074 0.0075 0.0026 0.0022 1.938 0.068
1,000 20 0.0019 0.0025 0.0009 0.0005 1.683 0.107
40 0.0058 0.0107 0.0010 0.0005 2.803* 0.008

*p < .05, *p < .01
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A5 NN |8 WANITILATIERAMNLANAWNDDIAT AMSE 98935 KS A8n1331ansinnunlsUsuaeenis
TILUNATNIIVIUAIDEN ANYITOIUUUEDY WAL % misfit

wWasiwuAes Levene’s test
Fosoudili unaIANLLLSUS U (p-value) df MS F p-value
ADAARDIY
10 Corrected Model 11.760 8 |.000007198 11.914 .000
Intercept (.000) 1 [.000 676.181 .000
TIUIUAIDEN 2 |.000005824 9.639** .000
ANYIIVDILUUFDY 2 |.000008710 14.417* .000
TIUIUAIDL W AIINIVDY 4 |.000002053 3.398* .010
GHIRRM
Error 201 |.0000006042
Total 210
Corrected Total 209
20 Corrected Model 5734 8 |.00001020 11.976 .000
Intercept (.000) 1 [.000 575.523 .000
TIUIUAIDEN 2 |.00002045 24.023* .000
ANMNENVILLUVFDY 2 1.00001472 17.286™ .000
TIUIUAIDL W AIINIVDY 4 |.000001024 1.203 311
GHIRRM
Error 201 |.0000008513
Total 210
Corrected Total 209
30 Corrected Model 10432 8 1.00001401 9.812 .000
Intercept (.000) 1 (.001 480.301 .000
TIUIUAIDEN 2 |.00001569 10.987** .000
ANNYNVILUVFDY 2 1.00002809 19.667** .000
TIUIUAIDL W AIINIIVDY 4 |.00000330 2.311 059
GHIRRM
Error 201 {.000001428
Total 210
Corrected Total 209

*p < .05, *p < .01
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Y FNNUFIENINIUIAFIDEINLRZ AIINY?
PDIUVUFDUTINTURINAADAT AMSE D293
W dunaiffiseiv.oe (F=3.398, p=.01)
fetiudelianananildnauinsindslasena
fnA1 AMSE mn‘ﬁqm YIDAMNYITVOIULLY
souladenariorn AMSE snfign {3903
ALTUN193LAT1eA Sample Main Effect
wazivuadinisilisuiiinusea aisis

Bonferroni Wy

HANN3ILATICHAMNLIITOILULEDY 0o
49 Wy najmﬁaauﬁ‘[ﬁ”mmmwmLLmJamJ
oo I8 NIUAMBENHTOUANIU o NAN
fNafBA1 AMSE Luuansinaiu

HANNSILATIZHANENIIDIUULEDL o
49 Wy najmﬁaauﬁ‘[ﬁ”mmmwmLLmJamJ
wo 99 MNIUAMBENHFDUANN o NN
SINAFDAT AMSE uansanuatelisadny
PIFBATITEAD .00 1ABAINENITBSULUNDY
wo #0 Aldiiuruafiegugasy noo A &9
HAFDAT AMSE §9n31ANEIT8VLULEDY
wo 18 ﬁ’iﬁﬁ’mumﬁmma@aau &oo AU LAY
0,000 AU AENTNERIAUNNTEATTLHY 00
§IUANNEIIVBILLLABY o T TilFTuIUA
FIDEWENIY Goo AU LAT 0,000 AL HINA

fioA1 AMSE Luuansneiu

HAN13ILAIIEHAIINENITDILUUE DY
co 1D Wy najmﬁaauﬁ“[ﬁ”m’mﬂnmamuu
89U <o 18 ﬁﬁmumﬁqama@’aaumaﬁu )
nay d9NaneA1 AMSE uananaiustnell
Wi A adafissiu oo laefiseazifan
Tunsdweisauaadlunswi o

A9 90 o Wisufisuegal AMSE 21035 KS 1uunmuanagzesuuusauiizunafietniaay

AU o NN

AMNEIVDY . . UAFIDENN
HuusaY TRABENS 300 AU 500 AU 1000 AU
300 AU -.00003 -.00016
10 500 AU - -00013
1000 AU -
300 AU .00065™ .00089*
20 500 AU - .00024
1000 AU -
300 AU .00071* .00124*
40 500 AU - 00053
1000 AU -
**p < .01
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WiaRansanHanTeTIsiruIAfaEn
HRBU moo AU WU TUNAMBENEFBL moo AL
AlHANNE1I2BIMLLFBLANITY @ NaN SIWA
faA1 AMSE laiumnsinefiu

HANTAATIEVTUIRFIBENFFBY &oo
AU WU TUNAFIBENNENDY &oo AU L
AMNEMITDILUUNDUANAY o NEN RINAAD
A1 AMSE uanaviuatvildpdaun1aais
fi3ziy oo lappNAfietnfany @oo AU
FlHANNE1I2BILLLERY o0 T8 SIWAsDAN
AMSE §9ninaunafmstiany ¢oo AU s
ANEITDILUUADY o LAY co 19 pEul
W FUNIRdATisEi o0& fIuIUIAfIBENg
HeDU &oo AU fldANE1I289ULLERY o

UAY co 18 anasaA1 AMSE Luuanseiu

HANMTIATETUAFIBENEFBL 0,000
AU WU PNAFIBEWENBY 0,000 AU ALH
AMNEMTDILUUNDUANAY o NEN RINAGD
A1 AMSE uanansiuatvildsdaun1aais
326U .00 laszunafeE9gEoL 0,000 AU
FlHANNE1I2BILLLERY o0 T8 SIWAsDAN
AMSE  §9n119U10MBENENDY 0,000 AU
#lFANNE1ITBILLLEDY o WRE o 9B
pEaflER RN NEERTTE Y 0o FIUBUA
Fet9aay 0,000 AU AlFAINEITES
LWUURDY o UAY &o 19 s&IWasrnA1 AMSE
Tduansnedu Taefiseazidoalunsdeseyi
fauansluasNi @

a9 efl @ Wisuifisusegal AMSE 91038 KS Suunnuafetvfreuildanueizesuuussy

AU o NEY

e . AINNENIDDN AN DILLLUNDD
PUIAFIDEN - = -
LLJUaay 10 9@ 20 79 40 19
10 4 .00007 00013
300 20 dia - 00005
40 o -
10 dia .00076* .0087*
500 20 iia - 00010
40 ia -
10 92 00114 00154*
1000 20 dia - 00040
40 1 -

*p < .05, *p < .01
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