nsasIRaUM TR uvesdasaulunuuinanudnnisalunisaauadindidans:
nswssuiisuszuinglesdneadiiesluna ndeansanlunanazinsasanaudlunat*
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v93dadeuse Hierarchical Linear Model: HLM Ingldlusunsy HLM 2) Finsizsinisvihmeidisnatuves
Up@ouIY Partial Credit Model: PCM U Graded Response Model: GRM felusunsy PARSCALE uay
3) Wisuieunansinseinsvhmifisstuvesfedeusie HLM Tngldlusunsuy HLM fu PCM fu GRM
#eTUsunsy PARSCALE wamsisy wuin demanudivhvchiidnsiuvesdosiussniteg HLM, PCM uag
GRM 1 6 90 a1 39 9o Andudesas 15.38 Jarowdivhwiiissturesiesiusewine HLM fu PCM
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17 99 910 39 99 AouSewas 17.94 wazdemaunvinvunfn1eiueesiusenine HLM fu GRM

19 98 270 39 Yo Andudesay 23.07
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Abstract
The objective of this research was to compare the Differential Item Functioning (DIF) detecting in A
Mathematics Test Anxiety Scale between HLM, Partial Credit Model and Graded Response Model. The samples

were 1,715 Mathayomsuksa 6 students who were studying in Math-science classes in 2009 academic year.
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Samples were drawn from 29 schools under the jurisdiction of the Pranakhon Sri Ayutthaya Educational
Service Area Office 1 and 2, the Angthong Educational Service Area Office, and the Nonthaburi Educational
Service Area Office using cluster random sampling technique. Data were collected by The Mathematics Test
Anxiety Scale. There were three steps of data analysis: 1) the analysis of DIF by Hierarchical Linear Model:
HLM using HLM program 2) the analysis of DIF by Partial Credit Model: PCM and Graded Response Model:
GRM using PARSCALE 3) the comparison of results of analysis between HLM using HLM program and
PCM and GRM using PARSCALE. The major findings were: The results from DIF examination detected
6 common items from 39 items between HLM, PCM and GRM (15.38%), 7 common from 39 items between

HLM and PCM (17.94%) and 8 common items from 39 items between HLM and GRM (23.07%).

Keywords : Differntial Item Functioning, Hierarchical Linear Model, Partial Credit Model, Graded Response Model
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A o

Hapuannsnguiuiiauansavienudnuueeininiu Tenmalunsneudeasuligneisunnsieiu

Y 9 q q

aa v a
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ATuvTinia (Dichotomous DIF) wazdeaeuvidetomnuildunyinia (Polytomous DIF) 538nsnsiadey
DIF dwiutoaouviedemamiidunyinin 19y 35 General Mentel-Haenszel %3e5vaufjmsnevaues
Jodou 1ngld Partiat Credit Model %50 Graded Response Model siosuusnguiugaingy usinasld Hierar-
chical Linear Model ns1aaeunmsviwiifissiuvestoasulidniudomvaiuassngy lunsdiduusiu
fudssoiiles Fasleuazmnends lunmsinnsevhdeyateunsiaasumsvimihisfuvestosey (Beretvas
uaz Williams, 2006) fidedefiamailafiaznsaaeummimihisnsiuvestoseuluuuinaruinnina
lunsaeundineanslagil3euliieusening Hierarchical Linear Model (HLM) lngl4lusunsy HLM fiu Partial
Credit Model (PCM) Waz Graded Response Model (GRM) ¢nelusiinsy PARSCALE lagns29dau DIF

TudILY99ANULINANTERILNA

IngUszeeA

1. ienvaeumsvhmihfimeiulusuuinedaninalumsaeuadnemanssng Hierarchical Linear
Model Tnglglusunsy HLM

2. Wienswasunsvhmihfimeiulusuuinanidnninalunisaeundineansing Partial Credit Model
Wag Graded Response Model aaelUsinsy PARSCALE

3. WieSeuifisunanisnsrsaeunisimidiansiulusuuiannuinnfnalunsaeuadaaans
5¥1I Hierarchical Linear Model, Partial Credit Model Wag Graded Response Model
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1. HANTIATITINTVNNTNARN9 UYTedaUAIY Hierarchical Linear Model agldlusunsy HLM

NANTINSIVFBUNISYULNAN9NUYDIUDADUANY Hierarchical Linear Model lagldluswnsy HLM

WU Tefausiuau 17 98 fe 9071 1, 2, 3, 6, 17, 25, 26, 27, 28, 31, 32, 33, 34, 35, 36, 37 uAY 38

nvsnavesiwlsanulunanglinaviiduussavsanuduiiauansisanaudegalduddynieda

5¥AU .05 Fevuneanud fnusanudumandsdawalmialonalunsaeuded 1, 2, 3, 6, 17, 25, 26,

27, 28, 31, 32, 33, 34, 35, 36, 37 way 38 ldusnastuszanalutnGeusazau Tnedefl 17, 25,

26, 27, 28, 31, 32, 33, 34, 35, 36, 37 uar 38 Wu wevgIzasansutemaulaanInnaYe

Toraud 1, 2, 3 way 6 imaygazanunsaneudamanulaainiunangs uasBenfining 1

A58 1 HANISASIVABUNISYINNLN AN UYBIVFBUVDIBUUIAANNIANN IR UNISABUALINANEAS A28

Hierarchical Linear Model Taglglusknsy HLM

Fixed n'l'iilszmzuf-i'lwl'i'lﬁma%maa%’aﬁﬂmu

effect | Threshold1| Threshold2| Threshold3| Threshold4 S| cocflicient) - t-radio at | prvalue
Y, 3532 | 5383 | 7.655 | 9.832 | 0.157 | -0.360 | -2.297 | 66765 | 0.022
Y, 3530 | 5382 | 7.653 | 9.831 | 0.156 | -0.364 | -2.343 | 66765 | 0.019
Y, 4.415 | 6266 | 8538 | 10.716 | 0.158 | -0.370 | -2.332 | 66765 | 0.020
Y, 4449 | 6301 | 8572 | 10.750 | 0.156 | -0.144 | -0919 | 66765 | 0.359
Y, 3977 | 5828 | 8100 | 10278 | 0.158 | -0.218 | -1.382 | 66765 | 0.167
Y, 4989 | 6.841 | 9.112 | 11.290 | 0.157 | -0.431 | -2.745 | 66765 | 0.006
Y, 3111 | 4963 | 7234 | 9412 | 0154 | 0095 | 0.620 | 66765 | 0.535
Y, 4210 | 6.061 | 8333 | 10510 | 0.158 | -0.033 | -0.209 | 66765 | 0.834
Y, 4.408 | 6.260 | 8531 | 10709 | 0.158 | -0.277 | -1.748 | 66765 | 0.080
Y, 3028 | 4.880 | 7.151 | 9329 | 0157 | 0225 | 1439 | 66765 | 0.150
Y., 1787 | 3.638 | 5910 | 8087 | 0.160 | -0.191 | -1.192 | 66765 | 0.234
Y, | 2943 | 4794 | 7066 | 9243 | 0.57 | -0.232 | -1.481 | 66765 | 0.139
Y, 3456 | 5308 | 7579 | 9.757 | 0.55 | -0.262 | -1.686 | 66765 | 0.091
Y., 3239 | 5091 | 7362 | 954 | 0152 | 0024 | 0.159 | 66765 | 0.874
Y, | 34600 | 5311 | 7583 | 9.761 | 0.53 | 0007 | 0.047 | 66765 | 0.963
Y, 4594 | 6.445 | 8716 | 10.894 | 0.156 | -0.290 | -1.863 | 66765 | 0.062
Y, | 2526 | 4378 | 6649 | 8827 | 0.149 | 0308 | 2066 | 66765 | 0.038
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Fixed | n15Uszanaanisiinasvastaniny

S.E. |coefficient| t-ratio df p-value
effect | Threshold1| Threshold2| Threshold3| Threshold4
Y 3.658 5.509 7.781 9.958 0.156 0.107 0.688 66765 0.491
Yo 3.788 5.640 7911 | 10.089 0.150 0.002 0.016 66765 0.988
Y 3.663 5515 7.786 9.964 0.149 -0.079 | -0.528 | 66765 0.597
Y., 2.476 4.327 6.599 8.776 0.155 0.104 0.674 66765 0.500
Y, 2.766 4.618 6.889 9.067 0.159 -0.032 | -0.202 | 66765 0.841
Y., 2.424 4.275 6.547 8.725 0.148 0.050 0.338 66765 0.735
Y, 2.576 4.428 6.699 8.877 0.149 0.046 0.306 66765 0.760
Y, 0.617 2.469 4.740 6.918 0.161 0.659 4.079 66765 0.000
Y, 0.479 2.330 4.602 6.78 0.158 0.434 2.738 66765 0.007
Y, -0.760 1.092 3.363 5.541 0.178 0.842 4.733 66765 0.000
Y, 1.045 2.897 5.168 7.346 0.162 0.677 4.167 66765 0.000
Y, 2.251 4.103 6.374 8.552 0.151 0.068 0.453 66765 0.650
Y. 0.969 2.820 5.092 7.270 0.151 0.095 0.626 66765 0.531
Y., 0.166 2.017 4.289 6.467 0.155 0.499 3.223 66765 0.002
Y., -0.079 1.773 4.044 6.222 0.147 0.490 3.344 66765 0.001
Y., 0.712 2.564 4.835 7.013 0.135 0.272 2.011 66765 0.044
Y. -1.072 0.779 3.051 5.228 0.160 0.748 4.675 66765 0.000
Y. -0.888 0.964 3.235 5413 0.153 0.714 4.664 66765 0.000
Y. -1.217 0.635 2.906 5.084 0.155 0.724 4.668 66765 0.000
Y., -0.726 1.125 3.396 5574 0.144 0.699 4.838 66765 0.000
Y. 0.357 2.209 4.480 6.658 0.140 0.441 3.142 66765 0.002
Y. 1.721 3.573 5.844 8.022 0.136 -0.260 | -1.911 1712 0.056
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felUswnsy PARSCALE

2. NANTIATIERNSTMINTRUYDIT0EeUAIY Partial Credit Model g Graded Response Model

NANISHSIVADUNISYNNLNNANINUYBIVDEBUAIE Partial Credit Model A8lUswnsy PARSCALE

WU Tefausiuau 14 90 fe Te7t 2, 6, 9, 10, 16, 17, 21, 23, 25, 26, 27, 28, 29 way 30 NavSwa

vowuUsanudumendainaviiduussavsanuduiidunnisanaudedeiideddymsadninssau .05

Fanuneanui muusanudunmdedaalninlenalunismeuded 2, 6, 9, 10, 16, 17, 21, 23, 25,

26, 27, 28, 29 waz 30 ldumnsaduseniranaluinSoundazau Tneded 10, 17, 21, 23, 25, 27 uay 28

Huwmengeazannsanoudemanulaginduneaneg dedanun 2, 6, 9, 16, 26, 29, war 30 AL

ausaneutemauliganinmend SeavBunfwise 2

A1519 2 HANISHSIVABUNSYNANTIR NN UUBIRAUVBILULINANUINNANIAMNTAaUANNAERNSAE Partial

Credit Model tng/lalUsunsy PARSCALE

o nsUszunaAIIsfiasvesdanay
UDN contrast X? df p-value
Threshold1 |Threshold2 |Threshold3 | Threshold4

1 1.532 0.629 -0.731 -1.429 0.049 0.397 1 0.536
2 1.604 0.576 -0.606 -1.574 -0.256 12.213 1 0.001
3 1.490 0.652 -0.560 -1.582 -0.095 1.498 1 0.219
al 1.643 0.573 -0.488 -1.728 -0.062 0.554 1 0.463
5 1.624 0.573 -0.670 -1.526 0.001 0.000 1 0.939
6 1.538 1.144 -0.475 -2.207 -0.516 13.233 1 0.000
7 2.036 0.812 -0.980 -1.869 0.155 1.448 1 0.227
8 1.679 1.022 -0.783 -1.918 0.003 0.001 1 0.930
9 1.685 0.627 -0.580 -1.733 -0.179 5.096 1 0.023
10 1.828 0.527 -0.769 -1.587 0.247 6.853 1 0.009
11 1.108 0.411 -0.497 -1.022 -0.021 0.065 1 0.787
12 1.330 0.517 -0.503 -1.343 -0.049 0.496 1 0.488
13 1.481 0.609 -0.522 -1.569 -0.021 0.097 1 0.750
14 1.595 0.527 -0.661 -1.461 0.118 2.478 1 0.111
15 1.921 0.687 -0.842 -1.766 0.065 0.576 1 0.454
16 2.401 1.379 -1.252 -2.527 -0.485 11.391 1 0.001
17 2.259 0.757 -1.051 -1.964 0.328 11.998 1 0.001
18 1.906 0.564 -0.584 -1.886 0.223 3.729 1 0.051
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¥ a
UVan

A15USEUNIUAIMNISIRNBSVBITBA0NY

contrast X? df p-value
Threshold1 |Threshold2 | Threshold3 | Threshold4
19 1.937 0.612 -0.635 -1.914 0.059 0.586 1 0.450
20 1.560 0.577 -0.544 -1.593 0.041 0.351 1 0.561
21 1.487 0.410 -0.560 -1.337 0.170 4.786 1 0.027
22 1.388 0.427 -0.573 -1.242 0.084 1.225 1 0.268
23 1.504 0.454 -0.645 -1.312 0.141 3.923 1 0.045
24 1.969 0.674 -0.919 -1.724 -0.198 2.857 1 0.087
25 1.195 0.465 -0.596 -1.064 0.246 5.204 1 0.021
26 1.289 0.432 -0.645 -1.076 -0.296 6.483 1 0.011
27 1.129 0.541 -0.415 -1.255 0.447 8.542 1 0.004
28 1.263 0.604 -1.154 -0.714 0.390 7.311 1 0.007
29 1.380 0.579 -0.792 -1.167 -0.310 8.197 1 0.004
30 0.970 0.548 -0.407 -1.111 -0.303 7.876 1 0.005
31 1.079 0.412 -0.420 -1.071 0.026 0.106 1 0.741
32 1.031 0.410 -0.397 -1.044 0.088 0.856 1 0.358
33 0.859 0.287 -0.292 -0.854 -0.135 1.726 1 0.185
34 1.462 0.612 -0.374 -1.700 0.023 0.113 1 0.733
35 1.354 0.599 -0.619 -1.334 0.099 2.192 1 0.134
36 1.447 0.433 -0.536 -1.355 0.049 0.416 1 0.526
37 1.237 0.408 -0.453 -1.192 0.100 1.300 1 0.253
38 0.917 0.510 -0.309 -1.118 0.007 0.004 1 0.904
39 0.820 0.428 -0.444 -0.805 -0.233 3.243 1 0.068

NAN1IATIFEDUNSYINUINTR 19 UV IT0aUNE Graded Response Model faelUsinsy PARSCALE

WU Farausiuau 19 48 Ae 407t 1, 3, 6, 10, 16, 17, 19, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,

da a Y < a o ¥ o a £ U a1 ! < 1 Y
36 war 39 NdvSwavesikUsAlumanganavilvduussansanuduiiunniiainaudegiaie

AAgneedianszdu .05 Femneanudt fmuusanudumenddmaliiinlonidlunsneuten 1, 3, 6,

10, 16, 17, 19, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 36 war 39 lawansaraiuszrnanaluinseu

wiaeAy laeden 10, 17, 19, 21, 22, 23, 25, 27 uay 28 UwwMAUQIzasanautorauligend

wene eraNd 1, 3, 6, 16, 24, 26, 29, 30, 36 uar 39 nAEITAWITARaUTeMnulAgInd

IWANAN 51882DUARINITIN 3
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A1519 3 KANIIMSIVFBUNSYNTNTRNNUYBIRER UL INANIAINNANAlUNNSEaUANINFANERSAe Graded

Response Model lnglalusunsy PARSCALE

o4 nMsUszaaAIWIsIEMasYRItaAIaNu
YN contrast X? df p-value
Threshold1 |Threshold2 | Threshold3 | Threshold4
1 1.954 0.808 -0.827 -1.935 -0.224 8.045 1 0.005
2 2.001 0.759 -0.715 -2.045 0.021 0.079 1 0.770
3 1.936 0.804 -0.689 -2.051 -0.214 7.567 1 0.006
4 2.076 0.770 -0.603 -2.243 0.061 0.535 1 0.471
5 2.029 0.761 -0.760 -2.030 -0.099 1.688 1 0.191
6 3.040 1.363 -0.931 -3.472 -0.621 22.104 1 0.000
7 3.037 1.138 -1.143 -3.032 0.075 0.409 1 0.530
8 2.961 1.270 -1.055 -3.176 -0.242 3.033 1 0.078
9 2.112 0.795 -0.691 -2.216 -0.036 0.207 1 0.654
10 2.521 0.805 -0.906 -2.420 0.263 8.379 1 0.004
11 1.651 0.530 -0.633 -1.548 -0.043 0.292 1 0.596
12 1.670 0.645 -0.610 -1.706 0.036 0.272 1 0.609
13 1.813 0.762 -0.621 -1.953 0.038 0.319 1 0.579
14 2.060 0.687 -0.784 -1.963 0.116 2.354 1 0.121
15 2.537 0.908 -0.979 -2.467 0.082 0.939 1 0.334
16 3.693 1.563 -1.494 -3.762 -0.607 21.631 1 0.000
17 3.097 1.044 -1.204 -2.937 0.376 15.872 1 0.000
18 2.824 0.935 -0.872 -2.887 0.206 3.272 1 0.067
19 2.364 0.803 -0.755 -2.412 0.154 3.961 1 0.044
20 1.906 0.725 -0.640 -1.991 0.084 1.483 1 0.221
21 1.938 0.560 -0.693 -1.805 0.253 11.055 1 0.001
22 1.840 0.585 -0.689 -1.736 0.150 3.874 1 0.046
23 1.877 0.579 -0.734 -1.722 0.172 5.999 1 0.014
24 2.874 0.950 -1.096 -2.728 -0.332 7.173 1 0.007
25 2.070 0.638 -0.792 -1.917 0.432 18.627 1 0.000
26 1.707 0.502 -0.716 -1.493 -0.231 4.301 1 0.036
27 1.457 0.413 -0.546 -1.324 0.673 25.997 1 0.000
28 2.513 0.846 -1.157 -2.201 0.662 21.500 1 0.000
mMInsedeunsT i imeiuresteseuluuuuinainninalunmsdeundinmans: SDU Res. J. 7 (1) : Jan - Apr 2011
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Y o N1UITUANITNDIVDITBANDY
YN contrast X? df p-value
Threshold1 |Threshold2 | Threshold3 | Threshold4

29 2.195 0.760 -0.877 -2.078 -0.268 5.405 1 0.019
30 1.627 0.656 -0.539 -1.744 -0.346 10.224 1 0.002
31 1.222 0.441 -0.456 -1.207 -0.009 0.012 1 0.877
32 1.296 0.461 -0.504 -1.253 0.107 1.167 1 0.280
33 1.240 0.414 -0.400 -1.254 -0.115 1.658 1 0.195
34 1.459 0.454 -0.394 -1.519 -0.015 0.041 1 0.821
35 1.394 0.443 -0.539 -1.298 0.000 0.000 1 0.943
36 1.135 0.403 -0.442 -1.096 -0.172 4.559 1 0.031
37 1.181 0.412 -0.388 -1.205 0.015 0.028 1 0.842
38 1.309 0.499 -0.438 -1.369 -0.059 0.336 1 0.569
39 1.444 0.468 -0.538 -1.375 -0.343 8.564 1 0.004

NANNSATITNUNSYINUTN RN UYBITdR VRIS Nluma Aa HLM, PCM wag GRM

3188LEARINITN 5

v v
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A1519 5 (59)

ol HLM | PCM | GRM

25. duinazuendd ldesnnulegau luiuasuinadineans v v v
26. duiinazguien Wwlnie Tuiugeuivadnaans v v v
27. fuflFomzianziudiou lutugeudnadarans v v v
28. dulassvazaziagliaulanues Tuiugeuivindinaans v v v
29. JURMANFINTADUIVIAIAAIENS v v
30. flofu luvasiimdwhdesauivindnmans v v
31. flody Tuvasiitdwihdeaeuivindinmans v

32, Uanties luvasfimdsidodevdnadamans v

33, goumnds luvasfimdwhdeaeuivndamans v

34, Juwthen luvasiitdwideaeuivndnmans v
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