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A7) maa ME 2 Ao} HE
2o AAA Ag EAS =A517] 95 o
Ao g dg AFLE YrhBolt & Johnson,
2009; Jin & Wang, 2014). A}7] B2 A&
°f A3E F8Y s HF #3E A
(observed score)S AESHA Hed|, olEgr #
2y AT ARol FASLA S W)
EX s SHAe] 32 H3Kresponse bias)
o Qe WA Drkjin & Wang, 20149, %

Hgolg SHsknA sk S4o] ofd T
29102 Qste] WS SHel AAA A
e olFdh dE 59 ARFoR v

Hspl Sush ASE oA WP
desirability bias)o|U}, =32 U&7 FA o]
SR} Y S0l e 57 ¥E 59
o= A= F2HY] S random guessing)

oy} BF9] S-Tcareless response)©] T EZQl

co|tt.
o] & SS9 (Response Styles: |3}
RS It o® Fakol y&d= ARl

BE E3g}o AH AAZ -](systematlc)oi WAy
s o wEe 9zom B4 A
e SUAe A AFAE Eebet

e Ionke-g
(Extreme Response Style: ©]3} ERS), STA & #
14‘:01]*1 TZ_}%%OJ ‘HEoltFE AHEst

o fr 1m
of\
\I
_,_‘
oo
ofl
=
olo
“d
_Z
a8
=5
o
5
el
S
5
3
1%
<
o
o

Kulesa, Cho, & Shavitt,

2005; Plieninger & Meiser, 2014; 2016; Weijters,
Geuens, & Schillewaert, 2010; Wetzel, Carstensen,
& Bohnke, 2013). Cronbach(1946)x= -2 HAE0|
Y3 A FEH HES AL 5=
E7etal RS2 Qla #5AG7E ME 2o
ST BISYT ek o2 gl
spyle] Ak 9 BF0] A7) Budos 5
d BRUSE A8E 49, w2 A A
g gTe O 47te BAL 2 4 Ao
(Gollwitzer, Eid, & Jiirgensen, 2005). W&}A =}
7] Rya HAEZEE BAE7)o oA o

+

Age] R7E o= HEUA, Rse] ) A
F Astel gl e T4 A 2 2

&7} AT

RSO e A PHozE WEo
FAH RYS A 23 37 WES

L= 3
g O 2 EA3l= WH(model-free approach)3}
HE B9 =y 7t

1 (model-based  approach)©] | ThBickenholt
2017) o] 7]WkstA] i RSE SA T
P2 F2 & RSl 3HT WEE THL
Z AAFATHDe Beuckelaer, Ruten, & Weijters,
2009). A& E°1, 5¥ YAE HEA ERSE
SAske A HOHOWKE, K= A4 &
¢ 58 w3, (e A BF 5 F 1
(14 287 SThol SR B 48 %
gt

a3y o] WL RSE AAZH HASA
Az nstA] 7] o, A3 Sk
A P FASHR9} RSE WE FESI =
3= Aol o] HthBockenholt, 2017). ©] 73-%-
RS 24 F AF Al oligol e &
Ak olE Sol, STV FAE SRS
MElSlA s Rreld Swel Ae
qNF S o)A (outlie) 2 7HFE] A A
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AE Aylo| A A|AsHH HThMeade & Craig,
2012, ek RSE 71219 AAEE HAEA
o2 vt SHAbel gl RS H=of A}
b gomz, o Axe RSE oA

o) HEE Qojo] sz weh AW F 2
4 AT 5%, 2 A% BFYel o
ool WAT itk ey B g
3 BAE GASHAG Rl e HAEA
18 SN ZHE AYZYRIS e

RSE AASAHAZ M, shtel 49
A wmRoA =t §gr,q 2 E
Hgozn,
27H2

%
A X(target latent trait)?} A F
SEFASEA S AFEE
I~ ITHBolt & Johnson, 2009; Bolt & Newton,
2011; Jin & Wang, 2014). |5 ¢l B2 A3
Ao = E3HE-2-0] E(ltem Response Theory:
olat IRT)E RSOl thd IAEHAE =74
s7] Y3l 832 thBolt & Johnson, 2009;
Bolt & Newton, 2011; Jin & Wang, 2014; Jin,
Chen, & Wang, 2018). o|& &9 Bolt8}
Johnson(2009) RS€} HRZAAEALAE FA
o FAL okl B gkg =2
(multidimensional nominal response model)g %
okslal, 9] E3) RSV} nAH &
ASRHAE ZH3E ol AR 4
< Y F 9 B Jin, Chen}
018)9] Aol A= LJEPI—:%@P%%
(mixture polytomous IRT)S &3} S}
3748kE, ERS, MRSE Ho|&= Al 7o) ZA1F

[QJR=N
P

=

E?ﬁa‘

é o
ﬂllﬂl Oﬁ‘, (m _Il'LI EL‘N_:

f

§sto] RSE SAHs= M=
& 28 o g FE3hk-31}F(Item Response Tree:
o] 3} IRTree) & o] A=A Th IRTree B
e g9At HEHoE BY SRAE
NAT @A, dee Aed AR
(psychological decision process)S AZIthal 714
stal o2 HFe U TEE TS &
kol 8 EFS RFPo|thDe Boeck &
Partchev, 2012; Jeon & De Boeck, 2016). IRTree

2gol4 9Ae HF Ade ATt A
Wl Y JErzE g2A Ho, o o

AgEE URPEE APA7L AT
QA e 7Pt o2 A w
gt gafstA e ¢ Atk dE |9 43
YAE HEE JPAEE, AAE Z3 dis)
A = BA9] 01:1-&}6]:(1341;]. = 7g

3+ 4= QI TKTourangeau, Rips, & Rasinski, 2000).

ole MF S A AT & It T A
AHH L HAY 4 9l Riree 2HO| 27

lN'

OS2, HT IRTRee EFL RSE SAHsI= B
L AT F8FHI YTHlee & Jang, 2021,
Jang, Kim, & Lee, 2019; Bockenholt, 2012, 2014,
2017, 2019; Bockenholt & Meiser, 2017; Jeon &,
De Boeck, 2016; Jeon & De Boeck, 2019;
Pleninger & Meiser, 2014).
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MixIRTree model)©] #| ¢+ ) THKhorramdel, von
Davier, & Pokropek, 2019; Kim & Bolt, 2021;
Tijmstra, Bolsinova, & Jeon, 2018). MixIRTree X
H L IRTree B8 EFPS FL3go=
M, rsel Aolo] WE SRA 7 o]WA
(heterogeneity)= FAFTOZE BAS= F9]
Psalth orlA RSE 1 S5 2 o)A

Aol Rsel B4 wEol SRAE Aol
5] SR AATAA Hol7h el
= A& &gt 98 9, & REAR
< THH AEE =olie A, od 3H
AL o] §HAE FTYdhe}t FsiA|
gethe] Feg AR o| SEA
S Al ogAS EAEHA mlIE A
gAY T ATt 25 W& AAd #ale]
g7l dEol o] FHA AdeYAE A ¢
Q) THBaumgartner & Steenkamp, 2001). ©| A
Folthu} % mEARe 27 $RA
£ AU, B Aml $HAE e A=

oE JdAFAo] EFH s Ae 9Y
[RTree 28-S 71X 11 MRSE ZA3HA =HH
ZA0] PP FFHE BAS] o
. Tijmstra et al.(2018) o] 3} o]&7 7}
o2 S Aol gk s o
AHAE FAs7] AsiA F Ao zHA
a, shue] AT FHA
gzlo ik dAAAH S UFTFERE 2
E?%‘% Agata, e FAHT
X 8(generalized partial credit
mode) & 2§ 5P93\1?} ol &
018)= AR Tl A& HE
£33}, MRS®} #Hst] e3x 7+ AE o
& JAFAS AT F des BRY AR
A4S FolA BoF
W ERSS} HHS| A=, ERS7F A &S

ST E
TE

=
o flo & &

o = T > O o T )
uy
ftlo
N
XN
ol
ol
ﬁd

53| Tijmstra et al.

SARYS

Aol Y W BAEUA opdAe] tigk
718 et SHAE ko] Apolvt HAT
itk AEAHog ERSE FAFEEAA,
Az ol YE&IH= FA G O)(content-irrelevant) |
AHoz WA= S0 AFoHUATL
(Paulhus, 1991), < ATFNAE= 4 St=}
A= ERS7F A=e] W&o

A (content-relevant) .2 H 1 F 1 JTHKim &
Bolt, 2021,
2019). dE &

AN -l>

SE.O - E
okE‘]?:]"\:‘?‘

Meiser, Plieninger,

® oE SugEe

& Henninger,

o o Xl—;(H

EREAQA wge] wg JHchE A9
4 THKim & Bolt, 2021). ¥hd of® 35z}
o] B3 w2 SHAY % A v
Al Aadl= 54 (Naemi, Beal, & Payne,
2009) W&o ERS7} =U}H, o] Ao o

AE0] ERSE AR EREAR o GFFS HEz
A ok Kim3} Bol(2021)2] AFoAE F
Ao AA-EHE Aol AHsta, FAAT 1
o= AAEFEAX 9 ERS7/F EHH AAE

o=z =4 o}~ IRTree 28-S 283}, &

S W= AS 71 RTree S 283}
T} o]H 3 MixIRTree 28 %

1O
7} RLXHE.EE_/%];(]O“ Oﬂtﬂ:g Hk = gxéloﬂ

& 494 248 s

?6

o

of

ol

£

e
g o

Hoj| g RSS| 0|24

o|2{3+ ERSU} MRSE <QIgh o]dAe] w3k
9] Y5, MayAFolAe= RS7F ool
‘:°ﬂ/‘1 ddFola AAH R T FA

] SAA AT g =07t g Fo] AUk
Ao 2 RSe HES TR WARles &
Al EXOoZ AgAHA YTHBolt & Newton,
2011; Jackson & Messick, 1958; Paulhus, 1991;

- 200 -



Wetzel et al, 2013). |5 EW, 733 ERS 74 &F
Ae 7R SEAE AR FRol #AN

AHEHA 73 ERSE Hol= ZoE 7MY
o] gth. ¥y HT ATEL RYF HEo
et e BT 5 UeS A"ssn
(Ames, 2022; Weijters et al., 2010). Ames(2022)
o AFolMe ME & Al Y HAEE &
831o], A WA IRTree 2P 7} A5 &
ANERE/A], ERS, MRSE EF TE3to

A} LIRTree S 7}A S, F
E

2

Of

IRTree E8L 7} AZ9 HAEBZEXNXE=
Feeld ZHSAY RS} MRSE ZE A

zo] & =Yty /1As T =AY
5 7FA] IRTree 289 H|WE E3 A ERSS
MISE AZ OE A Zle] AzolA g
ola AAAC T WAE= EAJo] o}y, A
So whe BE RS Hols Aoz u
Ehdeh
ol8A =
o e 4
o] A4S IRTreeE 83}

= hl
ATE of FEaA Yrh HEol el
-

m[o

S0 mE RS 0] d4E RTree ZH O
sl WS A F /AL JbsEit 5

= Ames2022)8] AT} o] RSE 7+ A&
u]—l:]— E]-‘—EL Z]--rl(dlmenswnahty)oi 7174 8o
< &83t= Aotk o] A, RS
= % ‘FSPE TAnttt ohg A AAEAR
o

2 ol 78‘%% RY PEZE EYREE B
= MixIRTree 28-S 883 4 9t} dE =
o, ERSE WFY3l= IRTree ZHS ZE A

AR
Add &, 54 ARTlM Axde
ERS®] =7} E}%Xl, ofUH AAHoRE W
= A g Atk oY
& AT G 58S RSl B 4
T2 74 wet APl ot V&
o 97 HIIe ZEl(Kim & Bol, 2021;
Tijmstra et al. 2018), FE -2l wZ RS9
011&*401] e g e FFer A

HE T dthes Aol Atk
H%EW B JTE MixIRTree R8-S E3) A
YA RN HEe] 79l B4 Qg

£

Zb 2 ERS o]F@Aol #3F E
olo] Wik AEA FAE YstuA sk
olE HoH E AFgAE (1) ERSE Hol=

552 YA

=
AMe BE" = zLxHE/g;zlg =2R5=
= }\]—%—0]-0:] Rlz“;g RS 9]5]]/\%‘?1- =

N

| &= A Oi }\47(40}.(:15' ERSO| A Al &=
oAl EA A AZHoZ AT
2t 39tk Khorramdel et al.(2019)2] &30l A
S (1) 9 IRTree &4 2L nE 2ZAAH
ol 7HAEa 2 B o AT 4
AA Sl MixIRTree 28-S &-83lH o0},
AR MZ RSO| 3 Aol A
ARe d2 A, 2§ FE 2 54 of

A gEAE AvEed ASsta Ao =

m{m

ut

& BUART A, 4F, 95 2e 4
felo] ohd YFol BAF )% Arht A
F H5oE el hE s AE
£ ol Azo] FTHH YT Tof Hwof
weh BRS7L WASHE olfsh pdel A
2ol Aolrh glokd, BA AL A=
A% olHE 394 7 oAy HE Fud
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(Deng et al., 2018), =0 w}Z ERSTHO
7b EAFIGE o3 o7k ¥ =

4 o 2 N

A7 ATRAL FAYOR The

2o
AT BA 1L BAPAE SHHE Hxo
A ERSS] ol AZ ThE FAR] £

sh=rh

A7k T Bae] EAsETY

IRTree 29
IRTree 22| 9|

IRTree 2.8 L Bickenholt(2012)2} De Boeck
I} Partchev(2012)7} AI¥ZE PO 2, IRT %
ol TEAE Ao 7 o ARgate <
A T4 (cognitive process) S H&53F Tgo|t} o]
o SEAY] HAFEFS =274 9
AAHA L A9 F=AAQl AR AF o
2 o]FojR|3, o] FF-F(tree structure or
tree diagram)Z X HSHA] T}

Wrrzes SEA AAFAA gk o
TAe A - ol2F Ml weh gkt
A 742 5 ThBokenholt, 2017; Jeon & De
Boeck, 2016). 13 104 Z4zhe] QA AL
AdmodoZ AolHH, st 7 AAAA

oMol SHAe] B

of W

ot g AT

v
o
Y
iy
-
o
ok
(o
X
o
ol
o
R
ol

TS A Aok e
ARAAEDANM = w3
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2
it

~
Pl
oot
=

o
b
4
L
)
Mooy @
e o O 1 A = (=)

rd
e
ﬁ
o
o L o
Me o o

o, FE’ _Q‘ IO
AN
©
N

(Tourangeau et al., 2000). A WHHZ,

=94 288 odsn dMsET
4

Bockenholt(2012, 2014)% Tourangeau®] ©]&
< 2838t 44 YAE A= 4%, 19 1
o 9% UFrrxE Wgste] ERSE SAT
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Mixture item response tree model for measuring

extreme response style in multiple psychological scales

Juyeon Lee Jungsu Oh Yoonsun Jang

Chung-Ang University Eastern Illinois University Daegu National University

of Education

Item response tree model (IRTree) is a sort of a multidimensional item response theory that incorporates
a tree structure depicting a respondent's cognitive response process into item response theory. IRTree has
recently received considerable attention from researchers for measuring extreme response style (ERS) that
can threaten reliability and factor structure in self-report survey data. In addition to the wotk of IRTree,
we extend IRTree as the mixture item response tree model (MixIRTree), which combines latent class
analysis with IRTree for measuring and investigating the possible heterogeneity of data caused by ERS.
For analyses, this study used the body symptom and depression scales of the emotional problems in the
third wave of KCYPS 2018. The results of the study are as follows. First, the three latent classes were
captured, showing the different levels of ERS. The latent class 3 did not show the ERS tendency than
the latent classes 1 and 2. The latent class 1 showed the largest ERS tendency. Second, the ERS
tendency across the latent classes was different between the negative affect scales. For example, the ERS
tendency of the latent class 1 was larger in the depression scale than body symptom scale, while the
ERS tendency of the latent class 2 was larger in the body symptom scale than the depression scale.
Based on these findings, we provide practical implications of the MixIRTree for measuring the

heterogeneity of ERS and discuss the future direction for further study.

Key words : Item response tree model, Mixture item vesponse tree model, Extveme response style, KCYPS
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0% - 28 - A& / AL ME[ZAL AH22| 0|4 STISTUA BMS 95t Z=et8UT2Eel 88
H-E 1. IRTree 20| I & «7M o]&E EgHF3(pseudo item)” A4 R code
# 2AA F2, body symptom, 8 items
# node 1 = agree direction DP.irtree_nodel{DP == 3} = 1
# BS A& Yo o &3t A5 DP.irtree_nodel{DP == 4} = 1
BS.irtree_nodel = BS DP.irtree_nodel[DP == NA} = NA
BS.irtree_nodel{BS == 1} = 0
BS.irtree_nodel{BS == 2} = 0 names(DP.irtree_nodel) = ¢("DP1", "DP2',
BS.irtree_nodel{BS == 3} = 1 "DP3", "DP4", "DP5", "DP6", "DP7", "DPS",
BS.irtree_nodel{BS == 4} = 1 "DP9", "DP10")
BS.irtree_nodel{BS == NA} = NA # node 2= ERS
DP.irtree_node2 = DP
names(BS.irtree_nodel) =  <("BS1", "BS2', DP.irtree_node2{DP == 1} = 1
"BS3", "BS4", "BS5", "BSG", "BS7", "BS8") DP.irtree_node2[DP == 2} = 0
DP.irtree_node2[DP == 3} = 0
# node 2= ERS IA DP.irtree_node2[DP == 4} = 1
BS.irtree_node2 = BS DP.irtree_node2[DP == NA} = NA
BS.irtree_node2{BS == 1} = 1
BS.irtree_node2{BS == 2} = 0 names(DP.irtree_node2) = c("ext9", "extl10',
BS.irtree_node2{BS == 3} = 0 "ext11", "ext12", "ext13" "ext14" "ext15", "ext16",
BS.irtree_node2{BS == 4} = 1 "ext17", "ext18")
BS.irtree_node2[BS == NA} = NA
# Combine
names(BS.irtree_node2) = c("extl", "ext2', MULTLtree = cbind(BS.irtree_nodel,

non

"eXt3 , non

ext4", "exty", "ext6", "ext7", "ext8")
# $-%, Depreesion, 10 items
# node 1 = agree direction

# DP A& o] o £
DP.irtree_nodel = DP
DP.irtree_nodel{DP == 1}

DP.irtree_nodel{DP == 2}

A5

DP.irtree_nodel, BS.irtree_node2, DP.irtree node2)

# NA as -99

MULTLmplus = MULTL.tree
MULTILmplus{is.naMULTLmplus)} = -99
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B-Z 2 Mplus automation packageZ T-83F MixIRTree 2 class 4] R code

library(MplusAutomation)
library(rhdf5)
library(here)

# mixirtree2 = Mplus code
mixirtree2 <- mplusObject(

TITLE = "MixIRTree:Rasch",

VARIABLE =
"usevar = BS1-BSS DP1-DP10 extl-extlS;
categorical = BSI-BS§  DPI1-DP10
extl-ext18;

MISSING ARE ALL (-99);
CLASSES = «(2);,

ANALYSIS =
"ALGORITHM = INTEGRATION;
TYPE=MIXTURE;
STARTS = 500 10;

processors = 2;",

MODEL =
9%OVERALL%
BSf by BS1-BSS@!1;
DPf by DP1-DPL0@1;
fext by extl-ext18(@1;

%c#1% ! Latent group 1
[BS1$1-BS8$1} (BSB1-BSBS);
[DP1$1-DP10$1} (DPB1-DPB10);
[ext1$1-ext18$1} (extC1B1-extC1B18),

[BSf@0}; BSf@1;
[DPf(@0}; DPf@1;
[fext@O0}; fext@1;

%c#2% ! Latent group 2
[BS1$1-BS8$1} (BSB1-BSBS);
[DP1$1-DP10$1} (DPB1-DPB10);
[ext1$1-ext18$1} (extC2B1-extC2B18);

[BSf@0}; BSf@1;
[DPf@0}; DPf@1;
[fext@O0}; fext@1;

"
bl

OUTPUT = "TECH1 TECHS;
STANDARDIZED;",
SAVEDATA =
"FILE= MixIRTREE2 FSCORES.dat;
SAVE = cprob fscores;",

usevariables = colnames(MULTLmplus),
rdata = MULTLmplus) # end of Mplus

code

(t1.MixIRtree2.Mplus <- Sys.time())
set.seed(1987)
MixIRtree2.fit = mplusModeler(mixirtree2
dataout=here("2.mix2.dat"),

modelout=here("2.mix2.inp*),

check=TRUE, run = TRUE,
hashfilename = FALSE)
t2.MixIRtree2. Mplus ~ <- Sys.time()
t2.MixIRtree2. Mplus - t1.MixIRtree2. Mplus
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