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ABSTRACT

The objectives of this research were to analyze the quality of National Tests (NT) and to
investigate the possibility of Differential Item Functioning (DIF) in three subjects: Literacy, Numeracy,
and Reasoning by using HGLM, MIMIC, and IRT-LR methods. The research methods were divided
into three phases: 1) Analyzing the quality of NT exam item for three subjects; 2) Testing DIF
detection of the items in NT using HGLM, MIMIC, and IRT-LR methods; and 3) Comparing the results
of DIF three methods using secondary data from NT examination of 9,600 Grade three students
academic year 2013.

Results were as follows:

1. The national tests had IRT difficulty parameter values at relatively difficult levels, discrimination
parameter values capable of differentiating examiners at a good level, and guessing parameters
not exceeding 0.30.

2. The examination of possible DIF in the three subjects revealed that gender affected the test
scores; female students had an advantage when answering the Literacy, and Reasoning subjects,
while male students had an advantage in the Numeracy subject. In addition, the HGLM method
indicated that the three most common DIF tests could account for 69% of the test, followed by
the IRT-LR at 54% and MIMIC at 16%, respectively.

3. Comparison of the DIF test results revealed that the HGLM method outperformed the MIMIC
method in terms of DIF detection, namely 70% for Literacy, 36% for Numeracy, and 53% for Reasoning
subjects. The HGLM method also outperformed the IRT-LR method in terms of DIF detection,
namely 37% for Literacy and 13% for Numeracy subjects. The IRT-LR method outperformed the
MIMIC method in terms of DIF detection, namely 33% for Literacy, 43% for Numeracy, and 40%
for Reasoning subjects. Also, the HGLM method outperformed the IRT-LR method in terms of DIF
detection for only Numeracy subjects (7%) (p<.05).

Keywords: differential item functioning, hierarchical generalized linear modeling, multiple-indicator

multiple-causes, item response theory-likelihood ratio, national tests
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DIF §1u7u 6 40 Anifiudesay 20 vosdoasusmun
FUFWIR M5IANU DIF 3113 2 9o Anludeuas
7 wazsnumsNe R3any DIF 31w 6 1 Andu
Saway 20

2333 IRT-LR lofin1saidnun1en asrany
DIF $1uu 16 40 Anifiuesas 53 vostoapuiisviun
PMUATLAAL ASIANU DIF 13U 15 e Andudosay 50
LarAuvaNa A339NU DIF §1uau 18 d8 Ay
Seuay 60
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3. MaMSUSHUTIBUNAN T IASITANSYINATNTFNa
fuvasaaaUulULUUNAABUSEAUYIR TUUTEauANY

ajal ) v A v P ° v
UM 3 719 3 91 Plo MU MUALINL WaEMIUVIPRR
M35 HGLM 35 MIMIC wag 38 IRT-LR hamesamsan 3

A1579% 3 HansSeuiBuNIASIRdaUNSYIN NN U lada UL UUNAZBUS LA UTIRA

FUUTLOUANWIUN 3 MUNE MUATLIN LATMUANG AR IAIEN 3 10
q

WiguieuSerasuaan1sngIany DIF

HUUNAERY Y
25 HGLM nu 18 MIMIC

38 HGLM fiu 35 IRT-LR

35 IRT-LR AU 35 MIMIC

UMWY 35 HGLM > 35 MIMIC (70%)* 35 HGLM > 35 IRT-LR (37%)* 35 IRT-LR > 3§ MIMIC (33%)*

FIUAIIAL 35 HGLM > 35 MIMIC (36%)* 35 HGLM < 38 IRT-LR (7%)* 3% IRT-LR > 35 MIMIC (43%)*

AMUMIRA 38 HGLM > 35 MIMIC (53%)* 35 HGLM > 35 IRT-LR (13%)* 35 IRT-LR > 75 MIMIC (40%)*
e *p < .05

= as

38 HGLM > 35 MIMIC %2784 35 HGLM 529wy DIF 47077735 MIMIC

=~ ax

A8 HGLM < 75 IRT-LR %17¢/d39 35 HGLM 529wy DIF 1Jaein3735 IRT-LR

9100157991 3 wansliifiudn drun1w 38
HGLM ai7awu DIF 11A3135 MIMIC kagds IRT-LR
AnvduSesay 70 uay 37 mudeu @35 IRT-LR
M579NU DIF 41nn1135 MIMIC AaluSeway 33
YesodouULn dauiufaa 38 HGLM Asaany
DIF 11An3135 MIMIC AnluSesas 36 vestadeu
Vavue #7133 IRT-LR A5239WU DIF 1nnn338 HGLM
wagds MIMIC Andusesay 7 way 43 AUy
WaENUYIANE 35 HGLM @53awu DIF 1nnnrdn3s MIMIC
wayds IRT-LR AnduSesay 53 uag 13 mudsu
U IRT-LR @52 DIF 1nnari3s MIMIC Anihiieeay
40 vesedoUTVIR el eaneedanisesu 05

msanilsrama

1. N15ATIEVANNINVBILUUNAADUTE AU
gATuUszoudnu T 3 Funtwn Fruuan
WAZAUMOHA

mMslATRRuMNUBIRUUNaaaUlnglinanns
nounsnevauasieaauy (RT) WU 3 Wsdiwes
UsENaume A18IUI9TILUNTDTREBU (a) ANAIN
gINYBITRABU (b) WAaTAIlBNIENTTAVBITBEBU (C)
LUUTAEDUIEAUTIRAIUNNET AA18T1UIITMUNUDS
Jogou (a) ﬁgqaﬂ’uagﬂuizﬁuﬁausﬁwﬁ JArAnueIn

vastoaau (b) vsavuagluseiuAoueen wazilen
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= A

A8 HGLM > 78 IRT-LR %a/7¢/89 35 HGLM 329wy DIF 27913735 IRT-LR

=~ agy

38 IRT-LR > 38 MIMIC 91/7¢/39 35 IRT-LR m5299u DIF 27713735 MIMIC

Tomamsimvasdosou (o) veatulsiiu 0.3 dmsu
Fuhunn Semdiuasuunvesteaoy (a) atuey
Tuszureudnag fimeruenvesiedeu (b) ety
aglusziuenn uagilanlonianisinivesdedau (c)
fraatulaiiAu 0.3 daudumgna fa1s1unasiuun
yastoaey (a) atuoglussiudeutned daram
gnvasdoany (b) Watuagluseduaoutiaen
wavilAlenmanisiuestede (o) weatiulshiiu 0.3
2. nseTRdeun i fidnsturestodeu
FEIBNITNTIVABY 3 35 IWUNALLNA
nMsnsaedeunsYiTsnetuvesdedeu i 3
7% Ao 75 HGLM 35 MIMIC ag35 IRT-LR 4uunsy
e WU 38 HGLM anansansaanudeaeuiiviniing
snaifu (IF) $anniign sesasn Ao 38 IRT-LR wazs
MIMIC @11a191u Lws1838 HGLM nsaadeu DIF La
Alunuunageuiinisnsalinzuuuiuy 2 a1 8
PINNMIANEATEeY Acar (2013) USeuiiiou
NaN1IM5I9d@9U DIF S¥1I19795 HGLM Wazds LR
NAN1SANYINUI1 35 HGLM agmsiaaau DIF laani
33 LR Tuwuunaaeuiifinisnsialinguuuwuy 2 i
AOAARRIAUIUITYYBS Ong, Lu, Lee, and Cohen
(2015) #iléim39a0U DIF $1e35 HGLM 33 MIMIC
wagds IRT-LR Han1sAnwINUIN 16 HGLM A3anU



gonfingd p3AU wazany/ MaUSeulisunan1snsRdeunsvivinsiuvestedeululuunaR USEH UL

DIF I¢nndign sodasn Ae 38 IRT-LR wazds MIMIC
LaYaOAARDINUIUITBYOY Acar and Kelecioglu
(2010) fin29a8u DIF ¢33 HGLM 33 LR wagis
IRT-LR Han15@N®INUI1 35 HGLM m53anu DIF 1e
wniign @3S LR uazds IRT-LR msaany DIF 16t
TndiAesiuaInnsAnwIues Kabasakal et al. (2014)
Anwruszansnimlun1snsiaeeu DIF feds MH 38
SIBTEST waz3s IRT-LR wan1s@ne nudn 35 IRT-LR
adiusydvdnmlunsnsivaeu DIF loRlukuunaeey
fifmnuenivesdtedeulaiiu 20 To

3. sSeuilsunanisasivaeuntsviviii
nsfiurasdedau 1 3 33 SIuunAILIA

n15.USuLisunan1snsIadeunNIsmai
A9 UYeITedOU WUI1 15 HGLM wawds IRT-LR
AzINU DIF 3nnn3138 MIMIC 512 3 §u e funnen
AUATLIN UAZANUANE d3U3T HGLM msianuy
DIF 11nn37135 IRT-LR Tudunie uagauviane
donndastuuideaes Ong et al. (2015) #ild
WIHUTBUNAN1INSI980U DIF #1838 HGLM 33
MIMIC uag38 IRT-LR Wan1s@n®Inud1 36 HGLM
m539nU DIF 18nnnidBs IRT-LR waeds MIMIC el
naufagavuAlng) (2,000 AY) LagaanRded iUy
F§eves Acar and Kelecioglu (2010) fivU3uiieuna
N13952980U DIF #1875 HGLM 75 LR waz3s IRT-LR
TULUUNAEO UAUEIALAERNS LATAUINYAERNS
HANSANYINUI 35 HGLM m523nU DIF leiannndnad
LRuae 38 IRT-LR Tusuumnaeusi 2 g uaedseonmdos
funansfnw1ves Acar (2013) finudn 38 HGLM
fUsvansamlunisnsiaaeu DIF ladninluwuu
VnaeUTTinIInsIlFRTULLLUL 2 A d@3T IRTLR
A599NU DIF 1NN HGLM ws1¢3%8 IRT-LR &
Useavsnmlunisnsiageu DIF laaninluwuunageu
Fifornnusnnn denrBesiumidues ildiim and
Berberoglu (2009) finut 3% IRT-LR fuseavianinly

118

NSA5I9E0U DIF L9 LUMUALENLNSONNARINFNERS
a9lATINSUTEENNALNIS8ULILNIR (PISA, 2003)

datavauuzlumsihmanside a1y

1. d11ANAdaUNINAITANYIAINITAUINANTT
ARSI NYBILUUVIAGBUTE U ATIN LN U
nslaseinunmlaglivannisvemguinisney
auasdedeu wuu 3 wsliwed TWldaeulundise
TUiielddmsuianruannsavesinGeutulszan
Anw9 3 sesdninvedeauntansinedidneu
ﬂmzﬂsimmimsﬁﬂm%uﬁugm (ang.)

2. Wn3deuaziniananisdneiaulaiien
fun1snsradeun sl nfin1afuresdedeu
é’haﬁﬁmimwaauﬁaguiuuﬁyugmmaamwﬁﬂ’mmau
auostodau (IRT) 11s 3 33 Ao 35 HGLM 38 MIMIC
wa¥3s IRT-LR Lﬁaﬂﬁjmé‘]’uazmﬁmmmimg (2,000
AW) AIsdenly 38 HGLM Tunisasiageutodeu
i disneiu uazislongusegiadivunaidn (300
A) AsLdentY 35 MIMIC Lagds IRT-LR

datauanuzlunsidusa il
1. 38 HGLM fuszansnmlunisnsianudeday

o v

AVntnNaNeiuYeeladau 11NN 35 MIMIC wag
aa P ° Y A o
35 IRT-LR 119753980 UN15YNNUINAAUY D

e UN VY@ UNINITIAAZLUULUY 2 ANRIADT

L e

finsiieuifieufinduiudsnisasiadeudu o
Lazfnwnsivdeunisyiuindis et uvestedau
TunuunegeuifinisnsaslinzuuuuuInnn 2 i

2. msinsAneniinsnsiaaeunisyiining
Asfuresdedeuiifinisasaliavuuuiuuinnn iy
2 A1 Aaw35 Standard MIMIC (M-ST) 35 MIMIC
with Scale Purification (M-SP) wag3s MIMIC
with Pure Anchor (M-PA) 11 38ladiuseansninlu

ANS753980U DIF 41NN
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