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Differential Item Function and its Impact on the Differential
Test Function Using Item Response Theory Models and
Multiple Group Confirmatory Factor Analysis

Dr. Rabie A. A. Rashwan, PhD
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Abstract:

The Current Research Aimed to Identify The Differential Item Function
for Watson-Glaser Critical Thinking Test "Short Version" Using Tow
Parameter Logistic Model, Nonparametric Smoothing Regression Model
and Its Impact on The Differential Test Function by Multiple Group
Confirmatory Factor Analysis, The Sample Consisted of 396 Student of
Qassim University In KSA (198 Scientific Disciplines, 198 Literary
Disciplines), by Using IRTPRO and TestGraf Programs The Following
Results Were Reached:

- Many of The Test Item Has Differential Function Favoring The Students
Majoring in Scientific Disciplines, and Some of Item Favoring The
Students Majoring in Literary Disciplines.

-By Using Multiple Group Confirmatory Factor Analysis, Results
Confirmed The Impact of Differential Item Function on The Differential
Test Function As A Whole, The Results Interpreted in The Light of The
Items Content and The Differences of The Scientific Basis for The
Parametric and Nonparametric Item Response Theory Models.

Key Word: Differential Item Function, Tow Parameter Logistic Model,
Nonparametric Smoothing Regression Model, Multiple Group Confirmatory
Factor Analysis, Critical Thinking Test.
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Ly e saaall () liely Lalaill o1aY) Cld 5 gl GLIESY o HLdidl iy 21 (5 il
1 sadll e B, A Las oy 2l 4y s s (R), (F) Lt dxa all

Ho: Ar = Ar, Br = Br

b i) e Gy (340 A0V e Ca il 8 A laa Y Al e Slaie 15 4
o2 1S el Aalatind 5 A5l Lord 2, DS (e am dma el 5 A5l (e sanall
iy Lia 5 ¢(Bechger & Maris, 2015, 319) ddiadl) cile ganall aull allaa (o 45 jlaal)
o2 et g ¢ Gilaadl (5 iall (i jill Aaaa (sae LEA) 8 Adlaia Y] ) jLaal) e alaie )
@l oY1 GLES) (e S0 LS 5 jilie Ay ylay aill  Loalail) ola¥) s Ll 45 lal)
e laa g Loaldil) oY) (e e DS (ppadill Apaiy oal) g 2301 &y gaamy Ja yal
(Thissen, 2001, 2-4) <la,all K & ganall e aaiad Y Lgdl LS ¢ inal) daial 5

A28 = 3ail) (s 45 jaall 1a25Y) AaSls (5 kal) e LRT Aallaia¥) Lol HLi) aay
Al ja 5 dima 358 (al Ly 20 5 (e 72 5l LS L8 25 Al 5 Nested Models
Al A (g Lo oy il G el Alaiay)

62 = ~2Log (Likelihood[A])

Likelihood[B]

sl s
G? = —2(LogLikelihood[A] — LogLikelihood[B])

Of g 538 A Adalaall 5 A Al & guia sa oA Gladsaill Laa B, A o S
55LAL 23 gt JS Aian 53 gl aiy jle sl pm il (3 o (Jias Allaia ) Al
¢ el Ll 3 saill Lilal) A5idna 53 5a 1545 LiKelihood doss JY) dad yiad Cum lla
o8 5 Aagill 238 | 0g Al le s b &y Cilladl Janadi 5 o 8l 5 53 hall Alaial) 4, Hhas 8
(Sl e )8 2k Il G g Al 3 ) 8 Lg paia oy 1A 5 Laila Al 5 58 Y1 Al
O saill e 3 gad JS (A L el oy Al Ol el JLll ae (g (5 A (5 sbui 4 ja A o ie
.(Wang et al., 2013, 319; Whittaker, Chang & Dodd, 2012, 162)

<l sdadll (e dae 8oy Lealdill oY) cld 3 sl e CaSSH AR Y) Al aladinl
(Thissen, 2001, 7-11; Kang & Cohen, 2007, 332; Finch & French, : Y
2007, 569-570; Woods, 2008, 512; Rivas, Stark & Chernyshenko, 2009,
252; Cho et al., 2010,159; Meade & Wright, 2012, 1017; Wang et al., 2013,
319)
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8 sl qen il jl (5 sbasy 28l 3 saill AGiaall B2 ga e a1 A5V 5 sl
gl iy le sl a5l Aad s sladll oda (e i g c(Ama el 5 A 5all) Giie sl
Al 4l s2a 2235 L og likelihood All Equal Csie sesall (8 3 gl aaa il jial
Al b ) JSU A el dagll
U.“)m\u\)ubuea)uwt}s@mmw s A3 gl st day (A0 3 hadl)
masl) laele o sl JS" Ll anllal) A jall o aaad a3 Sl g e 3l udi e e genall
el 5l (o gty 28l 73 geill A8iaall 32 g e las 25y all OF the other items
e iy oodie ganall & anl) G jial b &5 el @l g aldia Yl g g ga 21l laele 2 i) anan
& s se (1) 23 laele 3 53l asen <l yial Uy (5 sasi] oay Jle U1 an il Aai 5 5 dad) 028
.Log Likelihood Item (I) not equal alia¥)
Ol 5 sl 8 (ot Sl gm0 (e 3 s L o AL 5 )
Al Aalaal) 3 LS (1S ape @55 330 (5315 (<2109 likelihood)
G?(total)=-2(Log likelihood All Equal- Log Likelihood Item (1) not equal)

dada o die @l Ll e 2y aall SN Lealél) oo anii oty 1) oo daiill 038
CS}A.}S\«UIAQE’Z)Qﬁ%ﬂ\wdsguﬁﬁéﬂ@l\u\)hu_ﬂ\ e G Gl g sl
85 b duadl 0 s Tapis Y1 23 i) i 3,88 e Talaie) (adaal) LS 5 il HL)
e Al e s 2y a5l K Lalél) 213U (5L e dad AVS Al 85 Al
‘HJFJ\&aQ\jA\Jbéjuquaﬂsﬂgﬂ\ GSM\@L&BJ)@J@%J\.&;&S\
Ul A 2mll g Al s (1) Jdadll g suia o 2l lae La dgeas jall 545 ) 5all (e sanall
) i e sl 8 () Sl e 5 st 38 s s el S 3 5
il aly (i saaall g and) el DAY el aledd Lalall ¢laY) e cadsli-
G?(a;) =-2(Log likelihood Item (a;) Equal - Log Likelihood Item (1) not

equal)
L gran CMIAY) Soail) alea (o gty Jo g pdiall b & sroall aleal Lialsdl) o2V e CadSli-
rbis oy (Ui senall (8 a0
G?(b/a)= -2(Log likelihood All Equal - Log likelihood Item (a;) Equal)

e AN ¢ s 8 Sl ales ol Ay sl alead Al Laliil) 1oV e oSall oy
e s ‘g@\@ucs}d\ug‘;a)wua_.}:uﬁm oY sl b sl
LA.\B;‘.\}.;»J_\.\H‘;_AA\SJ;;\J‘JP}J?SAJ‘ umdu‘uﬂhl‘u&dbd\@dlsc}f‘dyﬁ
Cs ((Whittaker et al., 2012, 162) e Y 5 Sl alaa ol 4 saall alaay (alaiy
(Gl soall) 2l ‘?_ALA bl ¢ 1aYL saaty aall K Lalil) o)) () al )
;‘;\L’J\S e yimy g;ﬂ\;

G?(total) = G%(a) + G?(b/a)

sagaal (5 el JUU) lasiVl 23 sad aladinly Lalidl) claY) oG

JSE sy by ) migei dga g pae d\;@hﬂ\)\_&bq}mcq)uﬂmmm T gad 2y
S 38T e AL A @‘)Féjﬂﬁwul.m\)ﬁ\ Jﬁjeqummquﬂmmwdb
e sall JVELLY 5 camal) Aalal 8 Abiaiall A LY 5 ydall Tlaia¥) Ay i cilial il
(Sijtsma & A\l daidl g 2ill Alaiu¥) 4 Cl;.d\ Jlaia) 33 ypaal) Ayl A8l
.Molenaar, 1987, 79; Sijtsma, 2003, 184)

il sy 3 Al sl 2y ial Ul o 3laill (o (e il LU gz 3ail 5% i
(Douglas, imial 1iel Giua (e KA Lol 8Y 1123 280 25y yally anii ¥ 2ll el
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A Y il Saedll aiall G il Gl Ol (o Gfialall e el ey 1305 ¢1997, 7)
(Keller, 2000, 19; Lee, i ial jull gileil el e Uadiel 13} saga 48yl Ladls dined
pladiu¥) Aaild Ay yial )l #3lailld 2007, 121; Zheng, Gierl & Cui, 2010, 542)
8 saall () Jsaasll (5353 Y Layy @b pa s ¢ a5l m i1 A1 e Jalaill & g 1k
) . (Duncan & MacEachern, 2008, 45) xull 4lainy) Allal daaall

e (e (prae JS8 285 Ll 3 p8all Alaioa¥) 4 plas A 4 el JLll aladl) 1S
2\_.3)&(532\_3).\4\)\_1)3\ CJLA.J\ g_a).@_la\_\m ey cdand) @Jmeﬁ.\uﬂhés el g cdand) @J}ﬂ
o a5 el Jnaall iniall ol danadl ) 5l (e S50 Lead il o5 Y A5 3 jdall st
Gy o ol o sill jneal) iniall a8 &5 Y ol daudl gy a8 g il JLOUN HlasiV) alasial
A Ao bl 8 agan s il LaiuV I Al (e Slad T jina il USG5 Jray Laa gyl
A sl )Ll zaladll g dand) a5l (Baee JS5 2l

JS5 2y 5 e LS g Aanall Al gyl 55 A1 Ay yialh Sl 3lal 3 sl Aain) Allas
(Baker, 2001, 21; Wang, ¢Sl haie ¥ a5 als 5l oty sle sl a0l A1
galaill odgd jisala sa g Allall odgd (ama S 085 Y 4 yial HLOU) #alaill Lai <2012, 2-4)
= Y5 ¢(Molenaar, 2003, 191) dallaall & guia g0 Clilall 73 gaill dag Dl A8 A 5 pal)
e OS5 el 35 Cod A3 a5l el sl G (585 Y A sl LD ALl o @l
Aol s 2l e oY1 A8e e dad cld il sl il g UL g Al 03gd JS5 (Y Ll s
(Lee, zisall aedle ye aill auy ay ONAYI Alla a5 T 5301 gy 25 &y ol S gz el Laiy
8 sl JSal G 38 5l ane a8 (33T Y (s el JL 3 saill (g 323080 2007, 122)
[(Sueiro & Abad, 2011, 835) dallaall g guia ge libull g 21l jueall iasiall

Gl (8 Adaliadly B yiall Alaiua¥) A Hlail 4 jial LD Zalall e alaie) el
(Penfield, Giacobbi & <limll aas jriaddla & s Gl sl jadane 5 ¢ il
il el (e s tMyers, 2007, 454; Ownby & Waldrop-Valverde, 2013, 2)
La yisi s Nonparametric Estimation of ICC 2l jaedl) iniall a8 4y yial L)
el ey 505 8 (5 il L) lasiVI s Sdl4yis s 1991 8 Ramsay 4l Jaa i Le Lalasiiul
(Ramsay, 1991, 611-630;1998, Nonparametric Smoothing regression gl
367; Ramsay & Silverman, 1997, 51-56; Molenaar , 2001, 296; Lee et al.,
.2004, 5; Lee, 2007, 122; Sueiro & Abad, 2011, 835; Takano et al., 2014, 2)

Ramsay (2000, 58-60); Xu, Douglas & Lee (2011, 244-245); SulSy
O 05SE A e Ayl il 43l ¢Zheng et al., (2010, 544); Witarsa (2003, 19)
(i=1,2,3,4, .. &aan LV aguae ol (j=1,2, 3,4 ...N) & Goiidall e N
(Y} = Ly asia s busio o (P Uadl oda 3 (i) 2l Saeal) iaiall a8 (ld n)
Al ‘ur;V oaadll (S le a5 {Yyy, Yoy, Yay, o Yo d

PO) = > w,
=1
Sy Ama A8yl 23wy ol 55 ¢ (i) 23l e (f) 2,40 cllaial JA4 Y Coa
O, o Glhall il 35 LIS jiall (5 il aniiy G= @) Ladie gl dad adY Juais L5

OSars (1) s slmm Lem sanas siall e ST wjles (b pd 3885 05 4 w; 01515 6,
Al G lee juadl)

(Douglas, 1997; Ramsay, 1991) | ¢ s 1 ¢S Led (5 il 5  aly I (el 5 Aalaal) Gl 4a) *
[ $2021 Guj=s ((15)33a (6)taall I6OI Alacy) Gl g &g 3 o glal) At ]
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54 G5 35i0 5,08 sl (5 siasal) o g 1 Al Rand) Joia Sl Al S
Local (sama sall Jas sl jaiay oyt K ea gl o adlal (e 2Ly (j) 2l dad) jas
Lo gl (380 gy Cupmy a3k (e 48 )l 585 Kernel Jisl) 5l Averaging Estimator
0¥ atana asy Eiany SMOOthING el e ds )3y Sy s LS o (ain all
e Gl ) 559 Gm Jli s Bandl (s sinnn (10 pad BaaLiall sl o 0 g it
el b sl Bandwidth gedall 3Uaill h ey Lain cdand) (5 5ia (o agd 32805 audl) 2e3s
el dei oy vy s 0 35V oy 55 8 i 620l Smoothing  Parameter el
(Ramsay, 1998, 369; Wang, 2012, 15; Meyer, 2014, 113; Guo & Sinharay,
2010, 3)

i 2y LAY 3 23 () of Ll 1 IS sl o i) 5 6 pran 55 (g

s (6= 6, &, 6 ... 6h) O i (j) 20 3008 e et A ) (ya () 22
i o Jlielys (Y] = Y1, V2 Vas ees oo e Pp) DAY 25 e o dll 13 cillail
Cargiuall Aiial) Al oo 0o s el )_u_\.d\ o St g JEtiall il o4 daud)
AL (g el HLBUI Hlasi¥) Alalas Aol g Al oda A L 5ad Sy (Al g 354l 5 08l Ly 83
&ﬂd)@dw\)m‘u\}mw\eﬂ\ wuw\w\u&?&}lﬁp(@
Aiaal) Gard Ga lan Ay B G ad O el e:\sl‘—."\-k-.\aﬂ‘ Vi el Jas e s 525k

.(Zheng et al., 2010, 543) 2a gall Jons gl o y2y Lo o2 A8y Hlal) 524 5 Adagiual)

558 e aaing - A sialJuSU z3laill ALy Jie - dgaad) (5 el LU lasiYl 23 gaid
) sall Gl giall A (e Lale J geanll oSy 2l Bain) Alla o Cus aa sall Lo ol
S5 ¢(6) s simal) (o el Al (5 e 1 (aa G R JSTY AlaiuY) pnial
gaall (5 sial LU jlasiyl Csyu o K g sall Lol a8 Al 53 20ai Alaia¥) ol ) f
)LA\L;}LM}\U.A)JS\LM\; }‘MM\M\}MQAJA\}:@\UAmdd\)
(U= G (U) sl () AL Aidal ail) 5 3,080 BaaLiall el (o A o al it
Al (1) sl s siall pe (U) dad b il LS iall e 0,38 K(U) U4 6 - 6))
Llle 5 K(0) ¢ (sxaa sl Jaws 1 Ll oy (f (S A (all O (simay s (55 (1) kS
(Ramsay & Silverman, Ga_m}d\ Lo gl sl L"Q\qfa;:\ﬂ @)Jﬂ\ Al Jde daieV) o b
(b WS gl 551997, 51; Ferrando 2004, 99; Meijer, 2004, 4;)

K —L (2 )
W) N

B e ding 23 saill I (e 2l 8 Sadll A0 (o yand inia JuadY a5l

$252 Y (a4 h el el JLia) g olb Goiatly L3 are s BlaTuY) Ol )
O sl a8 agen (531 5 D dgal) il )l 50 ety Ui 5 ¢ iniall 5 jaall L) il
& deaill el Ly dad 0l LalSa ¢(XU et al., 2011, 245) Lead bl g <l padil) jaas oy
ide dainny ‘C_}Mw&JUM\ U.AA_LEJJSJ.\:;Z\J\JS\ Q\ﬁﬁgwhﬂ\ A2 g sl
(Ramsay & (Sas a8 J& ) Uaall ey ya Jaws sia (e Jliy iny gail) il Jby JLidl) oy
el LA o 55 o daady s <Silverman, 1997, 51; Douglas & Cohen, 2001, 236)
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A Al 8 patund) TestGraf gy b dacal i) Aall s (N ) (e s gl
.(Ramsay, 2000, 64) (1.1N '0'2) & sbed el il U

iall Alact a1 A1 A yial HLU) ol il A8 5 Ale s Al bl all il (e 2l
A ol dgaal) (5 el LU Sl Jalad 73 g e alaie YU 2l dand) ol i
(Pastsula & Gessaroli, 1995; _Laa¥laghane saly)adls Aials ladyl &
Ao plly i Blaill @l of 5 <Douglas & Cohen, 2001;Zheng et al., 2010)
Aill el inidl a5 b gaill A8 5 5oL sLSIall e Aadlall el cadl ) da)
(Ramsay, 1991; Keller, 2000; Ferrando, 2004; Lee et al., 2009; Sueiro &
Abad, 2011; Gierl & Bolt, 2001; Luciano et al., 2010; Guo & Sinharay,
.2010; Khan, Lewis & Lindenmayer, 2011)
s il o )aM jdipal ALl B jraall Ay sial L) cliiaial) G daluall—

Ao genall 8 2ull Gueall (o yiel LU iniall G dalasd) s e slaie V) Ui
o adll B Ly 535 Ramsay (1991; 2000) & sl 38 5 iy )5l de ganall 85 dpna yall
Bl (o Atad s ulisall 132 5 g )l s e sall (e senall (8 Guiadall (g dalid)
o S & Weighted Expected Grade Curves 4s ) sall 4ad giall cila pall cilyinia oy
Al Aabaall aladinly Ll e'-'e; Aadl (5 sisn i Ga Ay )3l 5 A sall de sandl)

Brin(0) = prq D) - PO

‘ng\_msmm\?@uﬁutswmﬂmmj&m g\}im&fﬁpmuia;
Gl Al S & ganall ani ) Led aaliiall Cila ) sl Sy S il sisall (e 503 Q
(R)(Q)LA.\.\.\s(udskﬁm\;_x.u)d\P}wwM\MJMJoMuEL,’J\

! Lm

e e (M) 5 el s Bl (o sanall (8 (i) 23l Saaal) i) i 2 P (6)

LAY e & Clalisall (&5l 255 Cim llaind) $a0ete 3 sill Alls b <l Ly

o bl Ladll Gl (4S5 ¢(Gotzmann, 2002, 11) Jl sl dlaiae cllalS ASadl)

seadg o Slie b A A8 (e oy (531 5 clgad Clin 8 i) sl e el e
M\M\thpwojﬁjo&gﬂbhw\&

Var[glmg]_z {Var [Py (8,) + Var[Puwo(6,)]])

el Hlagall ey il JM\ﬁﬂ}m@SEg)w\Lkﬂ\u)&d&\ oda A
ﬂwMMY\MYJ\ oy J&}Adﬂ}u\.&fm‘_gd‘)w\ Uasll ‘;s/jwj
oalall s iall (m ydll b ol J s Sar A (Z) (sobnall (Jxie V) ) sl aty (5300
iy ¢(Basokcu & Ogretmen, 2014, 33; Witarsa, 2003, 24) xull Ll oYy
oo Sl 8 IV g sl e Uadll A (lassl e (Gotzmann, 2002) dowl s gl
& i TestGraf alasinly sgaal) (s yial JLOUI Hlaas¥) Jiad e alaie YU Lalidl) ¢15Y)
Al g saa ge Do ganall G dasall (5 gluse (B (3558 2 g 55 paall 3 e Clied) Al
Tan & Gierl _+i WS Roussos & Stout Wara Al cilSaall ) sl (S g
(alds elal ad ai) aay s B AVaddls 8 anll Lealasl) A A 2aat A (2005, 12)
O ST el cusls u\.iujuujmm;um}oosgwda\mu\ﬁw_ms 13) Cageaa

G ol e S Al IS 1Y) € Lalis o1 415 0,088 e J4150.059 (55l
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0= Ofie sanall aal aan (aliail la 5 4 (Witarsa, 2003) 4wl 2 il & jlil £0.088
Cua oYl Ll 2ol ad 2l ol aSall Alali s 508 (0,069 dedll e slaic Y K4y 200
ageasl Ll 2ol 4 (L 23l e aSall ¢lae€ 0,059 Al e slaie V) of e giliall |
Al A il dadle) jeaile a5 sV g i) e Uadli o) 4

bl eV a5 53 e slaie V) ie 45l (Zheng et al., 2010) d) s Sl Laiy
Juaiy dgaall (5 el LI HlaniV) 73 gai aladind Al 8 2 il Loalail] olaY) e KAl 4
oalasil Al 8 daals 4 5lial ¢ g ge Cle sanal) G dand) (5 stuse 3 )l dllia (S ¢
pieaad (M) (g3 T sl s Bona el (afie penall Al 3 55 (8 S e o Cum Akl e
1 aladil vie Ailall Al all 3 4sle) pe o Lo sa s Allall o2 & JsY) g il (g Undll G
3 sall

Laasadl s il plaia¥) (s daldl Lalsil) ol Al 5o 8 4l culel jaY) Cueadiiul
¥ Ay s ¢(Luciano et al., 2010) g sl ¢ saia (A dallal) dniall dalaia ddad 5
Al o S ¢(Glerl & Bolt, 2001) g s ¢ a8 A ulady) dadll Juass 4 Ll
Ol ¢ gum 8 Aaiall Ay o il alagl (e 2adS 0l agall Hlasy sl c1aY)
Gosall Aaldl JLalal oo (Nay et al., 2007) 4wl 0 45 ¢(Ownby et al., 2013)
‘e sanall 23eie €l Labal) Jidall alasiuly DTF Jlaadd  Loalall o laY) slagl

Multiple Group Confirmatory <le saaall sasic (oS 5ill elall Jolail) sy
s siaa Ao Gl Z3sai juki pre e Sl e 5ai 3,k ST (e Factor Analysis
Uaa Sl @l il A8Me 4l sae e € 5l 5 o L g cCile gaaal) DAL (S LAY
AL e 3ol ray s ) £ g e e ganall (8 A G yriall 1 paiall g (Aliall)
e b e gane oy GalSU i) (5 s ad e 3 8 HLARY) L Aad il il 5l
(Abbott, 2007,12; Teresi & Fleishman, 2007, 37; Koh & Zumbo, 4iliss
o dSl Al 48 ¢2008, 471; Milfont & Fischer, 2010, 112, Gomes, 2012, 276)
ALlaa ) Ay plas aladiu) (< Al Cile ganall (83 gl Gl il b Gl a8 i axe oo
e @l il L)l a8 st are e CalSH Ala g chaliaa) Leadlaiy Ay JLaaY) 53 jall
adaie 1€ gl JLalall Jodaall LEN e 8 Tas iy sl s o 5 A0S0 Js all (5 gise
s e bl Jamiy AN CUATLY T I3 2 g3l s 8 g Allall o3a by e sandl)
Ayl ol Al 8 dals o gl cla ) ae Jualadll e Juslia e La e alanY)
.(Raju, Laffittr & Byrne, 2002, 517, 524) Jasill i (5 seaill Lns ;)

dolail) alasiul aie e ganall 8 Lelila s (re i€l oty ) @l il L) ST
bl ellaal 5 el gl plaiy (b el sadl Claadi o e ganall 2axie S i) Jalall
Aadaall 83 g ol yudige 2pand 8 JAaT @l shad sae (35 @l Ay (ie sanall 8 B sl S

= Jicti Nested Models ddalaie g 3las day 1 ¢ 40 la) o ddall 4 pall &
<l yial jly J3laiy 3 5.8 (5l 4 aua 55 Y (5301 s Unconstrained wial e s bl 73 saill
«Baseline for Comparison 45 taall (5 jlaxall 3 gaill 5 jliiely (e sanall 8 (uall)
a3 aill s cMeasurement. Weights (oLl ol 3 sf) bl Jilay s dall 23 saill
Jilaiy 284l 23 1l 5 «Covariance of the Latent Variable bl Jilai il Jilaty
b alids g (Measurement  Residuals (&) sl Jala s sl 5 cpall) J8a  ilay Sl
oy A gl JEL 73 iy g0 3 ) dae 5 73 saill Aiad 6 guin 8 Lgin e 2 3Ll
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oLl gz g puiare o aSall iy (ytie sanall (8 Gull) 73 g Jilall 2 5l (g 222 S
A0 ,)iall & gain e ALA NN 3laill 8 (5L a e A G AN AV e 5Ly (e seadl B
Ao (a3 Om B i A g da )3 e S e Sl O BN AV pxe s
L) g gm se e sanall (8 Gl Ol el oy Sl aBE 5oad aaas aSall (S Gaad sl
(Kline, 2005, 295-296; Koh & Zumbo, 2008, 473; Byrne, 2010, 221,
.Milfont & Fischer, 2010, 117,118)

O Bl 68w jedad U5 (e Church et al. (2011, 1073) o281 Le e g 8
(Cheung & Rensvold, 2002, 4wl 3 il 4] cilia 55 La g ¢l aaay ddalaiall # 3l
T st JAla as 8 CF1 4 )aal) dgillaall jdise G AN (e alaie Y cllaS s 251)
Aaial e ad 54l 1aa u\u\)ﬂ\gﬂj@uw\m oyl Oie g aadl 8 el
LS s e o Gl Ala 8 LS Al pany i Y 4lasy L Robustness deSball
O 31 (35l 13a A S 13) 5 &)l g sain o gz il IS AUaal) 5 o SIS 5 Y
Al g gum sa e sl (bl 23 g3 Sy oS 05 (0.01) (g5 ]

o Aalt il A aie e g bl 23 sl A sl 2 3lail) e 23 s U<
oSl g aie aagll il il (g glady aall S 23 gailld o ull) 3 gad JilS (520 priia g8
&5 e 2SB G5 Ca (Ofie sanall (3 Metric Invariance Gl ol sue il oo oo
j\ J}_\.\l\@.u.uu\ USMS\ cd.a\yd\ L_IL!_\.UUKJ)QA\ L;J.Ajmlﬂ\uﬂ\wéc&\}ﬂ\
Liall g sl sl sl 38Dl 5 8 Calins Gl (g o 1 e g Al Al (i e sl
AUV 85 S Apaal lla] g 5l Al sl ol 2 sill (e Cadia) e Ju e sa g 43alS)
S 73 gaill 35 ¢ ulill & gum s A3l Al Ana Sl cla b e sanall (G55l
Aty Gy Ll 23 sl Oyt (g Aaliiall BNl i ane (e CRISH g8 Caagdl S
)Tgijea.:u.:q_ﬁﬁ\}_a?_'u@\ O3S @l Z3 sl 8 Lain epie ganall (8 el 48 ghina
iy Sl Al el gl 2l Gl (3 o a3 5 e seaall Gl 23 503 B B 5l
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55.832 2.676 | 1.071 12 34.669 3.804 1.521 5
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Prob. d.f NG S.E | Threshold (b) | S.E | Slope (a) | s
0.261 31 35.565 | 0.337 0.358 0.113 0.319 1
0.795 29 22.610 | 0.124 0.164 0.146 0.949 2
0.716 25 20.583 | 0.104 0.211 0.169 1.198 3
0.696 25 20.953 | 0.090 0.202 0.200 1.511 4
0.699 24 19.984 | 0.093 0.079 0.190 1.444 5
0.717 27 22.404 | 0.105 0.235 0.167 1.185 6
0.638 28 24.830 | 0.112 0.176 0.157 1.088 7
0.252 28 34.865 | 0.112 0.312 0.160 1.110 8
0.966 29 16.751 | 0.135 0.336 0.142 0.868 9
0.521 29 27.970 | 0.152 0.311 0.134 0.752 10
0.953 29 17.583 | 0.150 0.321 0.134 0.771 11
0.801 29 22.454 | 0.135 0.504 0.148 0.932 12
0.461 29 29.112 | 0.173 0.587 0.134 0.729 13
0.630 28 24.974 | 0.124 0.461 0.154 1.027 14
0.317 30 33.118 | 0.161 0.398 0.132 0.727 15
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Prob. d.f X2 S.E | Threshold (b) | S.E Slope (a) | s
0.704 29 [ 24509 ] 0.144 0.284 0.135 |  0.798 16
0.754 30 [ 24.402] 0.187 0.446 0.127 [ 0.630 17
0.796 29 |[22.583]0.137 0.364 0.141 | 0.866 18
0.810 29 [ 22.263]0.127 0.282 0.145 [ 0.931 19
0.608 28 | 25.388 | 0.131 0.461 0.148 | 0.944 20
0.961 27 | 15576 | 0.135 0.386 0.143 |  0.884 21
0.438 29 | 29.553 ] 0.134 0.503 0.149 |  0.936 22
0.946 29 |17.922]0.127 0.319 0.147 |  0.939 23
0.761 28 | 22.437]0.118 0.335 0.155 |  1.044 24
0.956 29 | 17.411] 0.169 0.487 0.132| 0.708 25
0.755 28 | 22.560 | 0.110 0.299 0162 | 1.120 26
0.847 28 [ 20.483 | 0.151 0.522 0.140 |  0.822 27
0.613 29 [ 26.261] 0.121 0.319 0.151 [ 1.000 28
0.565 28 | 26.163 | 0.143 0.443 0.141 | 0.840 29
0.745 29 [ 23.683 ] 0.148 0.387 0.136 | 0.794 30
0.837 29 [ 215987 0.120 0.374 0.154 | 1.032 31
0.288 28 | 31.663 | 0.116 0.309 0.155 | 1.055 32
0.454 29 | 29.250 | 0.126 0.218 0.146 |  0.927 33
0.805 29 | 22.382]0.128 0.336 0.146 | 0.923 34
0.788 28 | 21.875] 0.114 0.168 0.154 |  1.045 35
0.501 29 | 28.347] 0.136 0.273 0.141 | 0.843 36
0.589 28 | 25.733] 0.138 0.009 0.137| 0.813 37
0.306 29 | 32.296 | 0.147 0.276 0136 | 0.772 38
0.925 28 | 18.045 | 0.141 0.052 0.135 | 0.792 39
0.641 28 | 24.772] 0.138 0.075- 0.137 | 0.821 40
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Threshold Slope total Threshold SIE Slope SIE Threshold S.E Slope 5
*4.089 1.225 *6.314 0.202 0.172 0.173 0.443 | 0.146 0.127- 0.113 | 0.213 1
0.019 0.010 0.028 0.276 0.304 0.211 0.804 | 0.155 0.281 0.161 0.702 2
0.407 1.719 2.126 0.295 0.128 0.265 1.182 | 0.168 0.399 0.173 | 0.768 3
0.616 0.567 1.183 0.305 0.546 0.298 1.404 | 0.174 0.318 0.238 1.154 4
0.513 0.001 0.515 0.290 0.441 0.254 1.106 | 0.176 0.677 0.233 1.104 5
**6.868 0.004 *6.872 0.274 0.031 0.236 1.084 | 0.162 0.706 0.217 1.027 6
1.519 0.301 1.820 0.268 0.224 0.227 1.000 | 0.159 0.176 0.191 0.843 7
0.322 0.189 0.511 0.276 0.054 0.214 | 0.896 | 0.156 0.241 0.186 | 0.779 8
1.001 1.717 2.718 0.217 0.169 0.214 | 0.904 | 0.156 0.003 0.148 | 0.570 9
0.000 0.899 0.899 0.242 0.177 0.173 0.430 | 0.146 0.148 0.163 | 0.651 10
0.009 1.101 1.101 0.238 0.095 0.197 | 0.751 0.152 0.070 0.144 | 0.500 11
0.099 0.000 0.099 0.238 0.002 0.194 | 0.727 | 0.151 0.066 0.181 0.688 | 12
0.917 0.295 1.212 0.221 0.110 0.176 | 0.502 | 0.146 0.171 0.168 | 0.635 13
0.206 0.397 0.603 0.250 0.121 0.188 | 0.681 0.150 0.021 0.212 | 0.859 14
0.000 0.199 0.199 0.226 0.112 0.174 | 0.489 | 0.146 0.043 0.168 | 0.587 | 15
0.781 **6.830 *7.611 0.218 0.126 0.211 0.916 | 0.157 0.051 0.149 | 0.464 | 16
0.000 0.901 0.901 0.215 0.130 0.166 | 0.342 | 0.144 0.224 0.155 | 0.556 17
0.000 1.913 1.913 0.226 0.020 0.204 | 0.858 | 0.155 0.073 0.152 | 0.506 18
0.000 0.333 0.333 0.227 0.099 0.193 0.727 | 0.152 0.160 0.168 | 0.598 | 19
1.001 1.644 2.645 0.225 0.070 0.211 0.935 | 0.157 0.141 0.170 | 0.594 | 20
0.000 1.599 1.601 0.224 0.039 0.201 0.827 | 0.154 0.049 0.154 | 0.511 21
1.272 *5.582 *6.854 0.238 0.016 0.169 | 0.398 | 0.144 0.142 0.216 | 0.836 | 22
0.102 0.512 0.614 0.239 0.229 0.180 | 0.574 | 0.148 0.110 0.202 | 0.759 | 23
0.188 0.722 0.900 0.244 0.258 0.185 | 0.635 | 0.149 0.112 0.225 | 0.884 | 24
1.383 *%7.924 *%9.307 0.240 0.318 0.161 0.092 | 0.142 0.020 0.220 | 0.856 | 25
1.033 2.418 3.451 0.258 0.501 0.180 | 0.585 | 0.148 0.110 0.280 1.101 26
*%6.822 0.123 *6.945 0.231 0.259- 0.177 | 0.520 | 0.147 0.393 0.216 | 0.791 27
**%6.736 0.255 *6.991 0.221 0.115- 0.182 0.578 | 0.150 0.330 0.210 | 0.713 | 28
0.810 *%6.928 *7.738 0.223 0.091 0.164 | 0.279 | 0.143 0.082 0.230 | 0.790 | 29
0.000 2.001 2.001 0.207 0.032- 0.198 | 0.804 | 0.153 0.025 0.155 | 0.448 | 30
0.900 0.208 1.108 0.220 0.038 0.183 0.616 | 0.149 0.177 0.218 | 0.738 | 31
0.102 1.210 1.312 0.214 0.024 0.215 | 0.947 | 0.158 0.173 0.195 | 0.626 | 32
0.000 0.100 0.100 0.217 0.222 0.193 0.711 | 0.152 0.205 0.194 | 0.646 | 33
0.111 0.111 0.222 0.218 0.184 0.183 0.617 | 0.148 0.089 0.212 | 0.712 | 34
1.002 0.349 1.351 0.215 0.099 0.202 0.811 | 0.157 0.301 0.204 | 0.650 | 35
*5.610 1.001 *6.611 0.215 0.053- 0.170 | 0.387 | 0.145 0.274 0.205 | 0.657 | 36
*%8.902 1.215 **10.117 | 0.214 0.073 0.180 | 0.460 | 0.153 0.588 0.186 | 0.549 | 37
1.107 0.112 1.219 0.208 0.037- 0.180 | 0.559 | 0.148 0.240 0.176 | 0.489 | 38
**8.425 1.548 *%9,973 0.205 0.127- 0.182 0.505 | 0.153 0.593 0.154 | 0.426 | 39
1.607 0.103 1.710 0.216 0.070 0.179 | 0.478 | 0.152 0.044- 0.181 0.553 | 40

v

#2021 (ol ¢(15)21ad) ¢(6)+taall 70]: Ay b Al g 4 g i) o gdadl Adaa ]

1




sy daad ode au; /3 voe ALl alARELL LA LS plaY) e b pilig 3 gill Lalddlf o))

iy sraall & Ll ool Lgd (39 37 <36 28 27 «6 1) 253l o Giad) J sl (pe
Aailly sl (1) 2300 S i Sl (8 Lalis 1] Ll (29 €25 €22 ¢16) 2534 Ll
Lkl Ay Canal (39 €37 €36 €28 €27 ¢6) 25l Lt tialall Glanaddll (ULl
) Al 8 bl il sl G ST 535 (29 €25 €22) 2 sill <l 5 dgnal) clanasl
) 8 Aliaa) il sl (ST 330 63 5 (16) i) Sy dal) Cliaadll (MU
1Y) 13 2 gl () 5 Spaal) cilyiniall a5 2000 JIKEYT 5 dalel) Clhanadill (DU sl

A el s 4 ) (e sena) b Lalaill

Item 22, Group 1 va Item 22 Group 2 Item 16, Group 1 vz [tem 16, Greup 2

/_: 2
08 == 08 & /’-
/",.-
a8 = 08 -+
L 7
a7 /, 07 7
’ /
a6 / 0E ’
.
05 >
',/ 05 7
o4 o ¢
g / s /l
l' ’ /
03 ; 5

i / 0z o
01 o= o

por 01 -

#2021 (st ((15)03all ((6)daall 71 Alaay) il ol g 4y g s p gtal) Adaa



-/ L

sy daad ode au; /3 ver L aladiady SLAAM LU plaY) e o il g 3 gidl LaalEl) oY)
a ) r
Item 39, Group 1 vz, Item 39, Group 2 Item 37. Group 1 ve. Item 37, Group 2
1 1
03 " A | g ]

e / .
’a
08 0s
’

’
2 J/ / 07 7
06 rd I’

7 08 #

’ /4
05 L / 5 £ /

04 bt
’/ 04 ,I/
’
03 . Y i
’

4 3 2 A 0 1 2 3 4 ;
Ll g 4l O ganall (o A Gaaall | Sadall 436 1(1) J8
(QAIM)L)J&&SW (MQM)Z,L})A&SW————

£ (29 25 22 ¢16) 253l L) ol jliie) Sy 40l Gl JSA (e ey 5
2ie Yl uummmuumimgg 25 22) 25l uiu;m‘usf)_v;ez:_u
Mhum\@ijﬂe;ﬂ\&w\ww}“@ MUM\LSM\
L;,:\.wd\mhaY\uwﬂwum\@mgqu\dw\mW\
it sl alitie 0 5S3 8 (39 (37 <36 28 27 ¢6 «1) 2sull JLoalall o laY) Lty ol xs yall
O el (B il plaa (2 G 1ae s e il
ﬁﬂYJéﬁuhﬁd\u\mﬂ\ﬁw\ﬁé@\éﬂ\cb\)\:dh&«j\h)uj
‘_A..A\A.J\;\J‘}f\L_a\JJ)_\J\AJlA‘_’ALA.\.uceb\JM@M\w%w\‘_gdjﬂ\
Lﬁd\;ﬁ\}AuSuM\tbuﬁY(MM\éu@d})ﬂ\)wﬂ\M\).\x:}\?la.ud\

.36 mﬁ\d\;@uSaq;\JuL_m
A ) ) it TG

28l Kall s g dal g Ll o La" e dallall A Hall Gl J)sed) iy
D) ol 3 ga aladiuly paadill Ayl Tlalis glol Lgd i) 15 jpaadl) 23l
MM0agaall (5 el LI

O oSall Ao ol Lalal) ¢)a¥) e o jaill Cangs 3l Ay il L) endilasl) (b
(Ramsay, Aulia) daudl (5 sive & e sanall 585 (a Yl ASIEN 2 jia) L a5l dasl)
53 dall Alat ) A Hlail 4 el L) 23wl 48 2000, 68; Khan et al., 2011, 7)
4_1_).\.4\)\.1)1\CJ\_A.\]\‘Huﬁ}cw\@)y‘_gub}a;d\dﬂ.mcgjj)mﬂ MMJL\.\;Y\

M\ELJYMY\ u\c_\_.;;u..pc}@\‘fw\ @)}.ﬁu)u;\edc UAASL\S\ gJ}}A\
laa 38a31 5 ¢(Molenaar, 2003, 193) cuo-idall 4Kl da jall a3 e g oy A5alS])
2x Independent Samples T-Test sl e ganall " jLiia) aladinl o la y 3l
agille (LS 5 SN dn jall 3 cpadiiall o) EY1 Gamy Cada g A0S Dl all Ae o)l g 3
O pgiadle LS5 daud) Mfd—ﬁﬂ‘ﬂ&‘d’é—"é_q.ﬁéja—hmﬁy\ Clbaadill de gana (=
r Sl Jsaally dain ge & LS (i sanall $8S5 il CalS 5 Agalall Clianadill de gens

[ #2021 (ol ¢(15)21ad) ¢(6)+taall I7ZI Al b Al g Ay g 31 e#tuy]




~ A

O gdy daal oae gy /2 vee kAt aladiady LAAS Ll el e o_ild g 4 gill (Sl ;\.\U
5
2B <8l AIKY) Al gﬁsu.ubﬁ\ ‘?JGJ.AMJQISS (8) Joa
& dagd s ) il aY) T gial) ) s garall
1473 6.164 17.419 143 &
) 5.643 18.451 142 o

LS I3y 2Kl 5 €283 Dsa oy Lilean] A1y e a5 1473 " dad il
o TestGraf gl alaai) lld aay a3y ¢ JLuaU AIKH a6 4l jall e gana (o
Al Ao sanall (825l el (55l LS iniall (o Aabsall 3 GUA B e laa
Gl 8 )bl Undll dlAS s e yall de ganall 8 23l Saall (g yial LI iniall
Lo s 5 ¢ Jia) o gl Laldil) ola¥) ani Lgale 2Ly a5 5 7 3ad il o5 (05 5i3e
/ ;Y (9) Jsaa (e iy
Sgaall (5 sl L) 1aadY) 73 gal al0A0uls B sdise e U Lildaldl 041 Lgd Al 3 gl 1(9) Jsda

Prob. z |sE| g [walpProb | z [sE]| g |2
0.842 | 0.200 | 0.035 | 0.007 | 21 | 0.002 | 2.971 | 0.035 | 0.104 | 1
0.012 | 2.265 | 0.034 | 0.077 | 22 | 0.073 | 1.457 | 0.035 | 0.051 | 2
0.441 | 0.771 | 0.035 | 0.027 | 23 | 1.000 | 0.000 | 0.035 | 0.000 [ 3
0.659 | 0.441 | 0.034 | 0.015 [ 24 | 0.079 | 1.412 | 0.034 | 0.048 | 4
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(LeBouthillier et al., 2015; Walker, 2011; Stump et al., 2005; 4eudl a8 juad
) .Church et al., 2011)

¢ sain 81 5aS LS a5l atamal Laliill olaV) o ¢ suim 8 Aaiil) G5y (S XS
halaill oY) e 3 pall Laladl) a1 il s Le s g Laliill oD 5 85eS fiad
B A PR

S Ll oo e Tlalis 107 Led i) o gad) il daleial) S0A A giil) Cadial
Lbalis 2100 Lgd ) 2 gl 5l ane e ol 48iadl il 5l ils imny e LA
(Baker et al., 2007; Pae, 2004; Takala & <l ,$ jlaadl (KN Lalall claY) e
¢Kaftandjieva, 2000; Zumbo, 2003; Sahin et al., 2015; French et al., 2012)
Al A i) J5La5 (g2 (e (3aal) 8 aadiiall Slas ) G glul) ¢ g s i S
lelad) Jolaill e sadinall culed yaYl Jiad Cum dima yall 5 4 ) 5l Giic saaall & Al
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Laladl Cle ganall (8 Gl 3 gad ysd pae LIS 848y ) yaY) H3ST oS il
(Abbott, 2007,12; Teresi & Fleishman, 2007, 37; Koh & Zumbo, 2008, 471;
«Milfont & Fischer, 2010, 112; Wolf et al., 2014; Byrne, 2010)

scila yi8all g Cilua i)

Al a8l Sl jula g 0 gdal 5 LA 3 3 (e o Alladl du) Hall il e ST -
DAY e Lgdda gl At lpa sale) ) zlad 2 sill odgd L 5 dLlialis 21l Lgd s yuadl)
b alasiuly Al el 6 daliaa) cile sanal) G A0l 8 Aol (e 2y 3 s
LY

el 33 (5 il lall 23 saill aladialy Adladl dul pall i o) ya) asiall (e (S5 8 -
O 2pall i 9 28 (padil) 58U (e GBS G Cum aaall 35S cilie e slaie Yl
dala 28U el jnds g gkl g LA 25 AaTuY) A6 g aead Gl 5aY)
LAY 3 Gaedill da (e 2 3 Lae 405 Lol ililainal) LAY 3 55 (ge sl )l 5

& el Sl 23 sl 5 aldeall LS (5 sl Ll 23 sl el A iy Alaiall 5 AR il -
Aol Adin ) 3 sead) (ga T je ) rlin

:&‘J—d‘
S dadla Sle galas oy S| 2l 0 i pal] puadil]  Gudady

2ab cJae b (pall alac (= ol gall 3yl aag C_:JJ_H' (1994) dana A_u..q\ sejé\j —
S b Jobhs gt il (050 0-0) Sl p-d (s2h <abalS Linal (oS U (g 5y
A galall s 8l (e dall e el 8l iy il Al (2) atadl cd—a el
232-114 Ga U= asaYl

Sl gl dmaladl Adla L) (8 Ol pniall (e 230 T (2009) 2l B3 sa Bolan —
256-205 <36 ¢Aia V) dnalall ¢ calall Canll 3alas Ay 59 5l o slall ¢ Cilew 8L

— Ol 5 LA a3 jpaill 3 ) seall 4 yia Sl (ailiaddl (2012) ol i ¢ oaiall —
Aaal) Gralaall/ Ol (e die (e dul )3 i(WGCT-SF) 28l ysall 5l
143-180 ¢(2)32 i s « Luill Lyl

L ) 53l 5 o slall dmalan Al gad 28U S8 (5 e (2012) llallaie a5l ¢ olasdl —
o) elad) ¢l pdial] gyt e pad) ol i feitlll] gt o] ] sl Asinl
(x5 11-10) ¢ siiall 5 o 58 sall
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oo Lada/ g g 0 ] p3 Ay SN G plaall O3 e A (s0) bl & i g Jasall
119-145 ¢(3)2 «0sla Anala

s Lisa G pbii o s 4 Ldical) Ldll dlagy) SlisSal] (2010) 2 Gmanallae cJasall —
e laia¥ a s lall 40K ) piia e ol 5 50 Al ) | LY uSdl &) Jlgoas LgiBDle 4
ALY 3 g (g danae plaY) daala

Al Aalaall 73 gai 538 Alnall (s < S50 2131 (2004) 2d) alillae ¢ ule —
il il Hall 3 5 caddl maall Wyt ¢ D ilf il ill 4y piaral) L Laalf
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