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Objectives: The purpose of this study was to investigate the differences in performance of
sentence comprehension performance based on word order canonicity and semantic
plausibility in healthy adults (HA) and persons with mild cognitive impairment (MCl), and
to examine the underlying processing mechanisms using eye-tracking. Methods: Twenty
three HA and twenty three individuals with MCl participated in a sentence comprehension
task manipulated for word order canonicity (canonical vs. noncanonical) and semantic
plausibility (high vs. low). Target Advantage scores were analyzed to examine gaze prefer-
ence patterns across sentence phrases. Results: Individuals with MCI showed reduced ac-
curacy and longer response times compared to healthy older adults. Both groups exhib-
ited lower accuracy and longer response times in sentences with noncanonical word order
and low semantic plausibility. According to the eye-tracking data, in the second noun
phrase, HA preferred the filler image, whereas individuals with MCl preferred the target im-
age. In the verb phrase, HA demonstrated a stronger preference for the target image com-
pared to the individuals with MCI. Conclusion: This study examined sentence comprehen-
sion performance and eye-tracking patterns in HA and individuals with MCl, with a focus
on syntactic factors (word order canonicity) and semantic factors (semantic plausibility).
The results suggest that semantic plausibility may serve as an important variable in differ-
entiating between the two groups.

Keywords: Mild cognitive impairment, Word order canonicity, Semantic plausibility, Eye
tracking
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S QAL 27] S A2k N2 A WS = =

23}tHSung, Choi, Eom, Yoo, & Jeong, 2020). MCI2] F7%} o|3]|

A& 4= Q1= A S 'W3tT](Petersen 2004; Petersen et al., 1999).
Petersen 5-(2001)-2 tfid AAF =219 1-2%7} &=3}o]w X]ufj(Al-
zheimer disease, AD)Z Z1Z15}+=4] H|3}] MCI¥] 10-15%7} ADZ
AL B MCI= 7]ejgole] §-70] nrel 7lolelo] 25
oAt 2 Ve 7194 Axelx) A of(amnestic MCI, aMCI) 2}
Y3l 7152 Al87t 715 Tl AshE 542 w7 el d A=A
of|(non-amnestic MCI, non-aMCI) £ £ =t} aMCI= non-aM-
CI¥T} o 22 2] 73h8-S Ho| 3 9o H(Mitchell & Shiri-Fe-
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$HS T2 Lol A= Token test (T'T; De Renzi & Vignolo, 1962)
2} Test for the reception of grammar (TROG; Bishop, 1989)7} MCI
oF 7% le ke 8% == AR O] fTH(Cardo-
s0, Silva, Maroco, De Mendonga, & Guerreiro, 2014; Lambon
Ralph, Patterson, Graham, Dawson, & Hodges, 2003; Maseda et
al, 2014). MCl= /4 =S He} TTOllA 723l W2 435
19101} TROGAH = -2l ZHol7} ek 929k, o] 228
o
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22 9Jujgtci(Hodges, Erzinglioglu, & Patterson, 2006; Lambon
Ralph et al., 2003; Ribeiro, Mendonca, & Guerreiro, 2006). Collie,
Maruff@} Currie (2002)+= A+ ' dE53} MCIE thA)o 2 A 9
ofu| =2 THAIE AAfste] o] 59 43S Bk A, on] 5
& A A= 7 R 7E-R-ofRE Zpol 7k LRERLEA] o kAT FAF
T2 Aol 23t 2kl 7} BHRIESIE. o]t A¥f+= Sung
5(2020) SAof| A SAM F Aol MCIE B85t d] mi-%-#-&
ok Adojaha] g axqls A=t Aue) ks o) gtk 4 ol
S AIA 214, 01%]-2Jm] A, =012, 2] 719, SARAE 59
T o9 do]-31A] 5ol 2J&sl7]ol|(DeCaro, Peelle, Grossman,
& Wingfield, 2016; Goral et al., 2011; Lopez-Higes, Prados, Rubio,
Montejo, & Del Rio, 2017; Stine-Morrow, Ryan, & Leonard, 2000;
Yoon et al,, 2015) MCIZ thALO. & o]9} Zhe 1121914 ¢lo]Zg]
7150l gt TA = &3E 11 Itk (Tsantali, Economidis, & Tsola-
ki, 2013).

FARAE] 2HAollA] oJ<=(word order) on|e] St} L
Z A5 GAE Al Fshe $RI 2 40|tk (Tamaoka et al,
2005). 3F=ol= FAPL £ ol 2= FAFFA]0](head-final
language) = FAA S 2 A§ 4] 0}<=(canonical word order) ‘FF
0]-55-2]0]-5-A(Subject-Object-Verb, SOV)' 2 & A QJtH(Im,
2007; Nam, 1988; Nam, Chung, & Kim, 2021). 3}A|7h gt=oj+=
Al o]<=(free word orden) 9] 444 7FA L Qlo], FA}F FA] 5
© T27FrAER= T SOV B OSV olete 7155}t (Lee, Kwon,
& Gordon, 2015). AFA] 0] 7|32 - 220] ©geksA| Liet
U #J2) o) 231 olalz} 242 Hl, AR ofeg o] 5 7
X 25 ARSI A 7]l A olnlg Behs 2
7FH491 Q1A A 2]7F Q7-EITHGibson, 1998; Koizumi et al., 2014).
wepd, HAEE ofe& TEFHEARE To] 1A of0 2
o ololxl BAu) o 2 Aelehe furahy Hek Sung
(016)& ol WA TE S FEQIEA, 3TEDT 9

3

wol A AT 2 olsl S el vlAl= IS LA A
G2 ol 74 mleo] 7 R Aguhg-ES HRl who]
AR A ole& 553G SAtoIA AkSEol 71 Rkl
FwolAle] Bukg-Eel 7H =9l oS F3l B4 =Sl o
< A gel whet 27 ofsl) 3| == 2] Zol7t o= A Bt
W} ©]F-, Sung (2017)-2 21-86M7H2] €] |2 AP S0 2 s}
of A8t A4 AdS ATA ol AFYFA, vl
AR 55w/ 2ol wh 2AMAE IAIS AR A3k
A B R 2N S ke e Bela /IXA
el S7Fohe 2k BRIkl of2iet o ATk = A
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A (Sung, 20152)2F 4 FEA] 2HA|(Sung, 2016)]| 4 %= UH=A| &
QL=I53ck Oh, Sunga} Sim (20162 44 W23} 10132 o)
0. B ofs) TN ol HUAE WA AATAS)
(event-related brain potentials, ERP) 4% 3
ofe ol T 2 N400 BT} Lept, o= v
R} © 2 A e il 3719 g e
+ Koizumi et al. (2014)2] 12 119} AAJ3tc}. An, Oh, Jun¥} Sung
(2022)& =14 EA}(instrumental sentence)S 28510 AAF A
WS edSS o= ARH o 7 2n] Z|e d(se-
mantic plausibility)o] 32 ZAT} HARP A o] 7] ofu]
N go] e TS B-Esto] = ofu] Tt IS 43513l
o} 21 A HIHE A ol 7L on| A go] W = AellA]
“eflo] 445lal N400 o] B AA| Yehte 2 Breick
oje} T2 AFANEL oy} on|A] FH7F A A2 1ol
A oA

SARA Y] Fgholl mjA|= EOE Fa3E ojgh] @ 42 o]
7RH4do] Qltk(Bever, 1970; Clark & Clark, 1977; Just & Carpenter,
1980). 2Jw] 7|A Jolgh 7ol AUl Q= on|7 A AlA|1] A)
Ak dzste] Bl F3ll wA ofslE =24, om|A o
Q . oJn] 7jAAdo] 2 (highly plausible)
Jofl 71uksto] 253t ofula|e]7} 7}
less plausible) T2 UWFAQ]
AL e e 2 AR Bl A A
o] Z7h=l= ZgFo] IAETHSung, DeDe, & Park, 2024;
Yoon et al, 2015). 2Jn] = #{2]e} on] o5 7} 7| PAE
t}& 515 (Federmeier, McLennan, De Ochoa, & Kutas, 2002;
Kalikow, Stevens, & Elliott, 1977)& A B, JA4 LdF 2 =2
& 7Hs e 7 £ollA Bet FHEE S2s] E-gsto] A7
o 3= s ol Alee gkt E3t ofu] AjAde 24T
CHet dtol]l wzwd 7j1/do] W Aol = ol &7t
S7Fshe @Adol UeRaL of2fgt e ofu] 7ol e
5 24 A Feol S7RRE 8-S HojF= Aao|th(Ami-
chetti, White, & Wingfield, 2016; Ferreira, 2003).

5 BT} ofu] AHQIA0) A2 e Aol mha,
FE TR ST A, o] A FFS AL A o A
© 2 Uyl T8 7271 BN4S oo ARge) ot
g 2 e Ao Waslw gtk & B
el oju] Aol e B2 Xl
e B3, 0] ofeft 988 B 4 i A0 By
Z|@IcH(DeCaro et al., 2016). Obler, Fein, Nicholas2} Albert (1991)
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b 5, ol Aol S8 o

ofp] iAol e o] a2 Asrt o 27
vERde: oz B4 3EX) Aol T ofel &} Ho] ek o]
u] 2)2Jo] e 7S elAlahs Selo] wto] ola) sl uf

2 W0 2 S5k 3t Yoon 520192 9fu] A 5
A iAo 5 ofslel m A1 ek Al n7] S1s), <) 7)
QAxo] 2AE B HAo}] 42 BAA 910 2 2A
ohE SR A B RS RIS oo 2 A% 2
3} Ju) AjAge] it 5 o)) 4727l 14 ofele 7o) B
A F A B GO WS 4Rl Beirk iS4

7He BT w3l

R L SRR IR uje}
FAP 2345} ofe] JlRlgo] B4R e
-2 AT Kim} Kim (20242 4} 1353} 71014 MCL
EH’% = on| 7§ ol whE = R ek o d (e
A, so1d)of whE = ou| wet IAIE T At 7194
MCI&= 34 iS5l vlsf Auk-g-Eo] Wal Hh-g-A7ke] ik
53] on| 7jAAdo] W Aol B & ofEE& Bl o]
MCI7} 71933} A 2] =3 9] Z8}(Salthouse, 1990) % 21
A48 S ol ol2g-& 78] vl 7t ofu] WA sels
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= Alzto] o ) ARS AT
loh 72 AYATE-L e sho] wha} oju] 7jeiAdo] v £
o) 42 Ash} kAo e g .g,_% ojzc} ufa)

g7t o %ﬂﬁ“é < Zéﬂ “11 A AR vjA= S
AAFHE B8l Ao = AELX} sict ol2fsh EAA
T} gt o] & AF-E-3l= 4Alo]5(People with Aphasia,

PWA) @Z}%% o2 ol AP on| 7H/dS FAlol =
2 A} olgl] HALE AA|SE Sung, DeDe®} Park
(2024)—4 Oq:r“ﬂ 7|Rke &2 AARE A AAGE F7Fsko] MCI
off 2-g-8fj 2112} 5F3ITk Sung 5:(2024)2] Aol = =74 &
e 28oto] ol AR ofn] AAS 2Esl S =
o U A
/\}./] 1417@ +=%H(internal argument) &2 “FA}2} 2173
A olgee 2, BAZ AT T (L
¥4 ol S G
: 44 2351
BISIE, olefe ATk}, Hoj Sl 284t 2 o
l 7N/do] W ol Al A4 Akt PWAS] 4=3)=o] Wk
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MCIo A 9] ol HFA B ofv] 7HA/d a3t « olFal @

7 ?iOWOH—E-Oﬂﬂl zﬂ.%% e 180l e
oleft ety
4 6}04 MCLgtte] el 3ol
o] A e s Stob it ek

R R LR o S e ]
HET Y PR 2A, AAREO 2 542 4S 7|29

=
AL B A5 2= Qlrki= 7140] QltH(Arantzeta

=
O1(Vlsua1 world paradigm, VWP)2 3714 0 2 BA-S A5
), AR 2 AR 2R AT a3 A2 &
Zlol e E—gH E}\}-;'(-]a j?_]—X—]O] H]—Oﬂﬂ}; tﬂ/\—g—% %@6‘}._‘1_:: H]—/UO]

Ta=

TH(Huettig, Rommers, & Meyer, 2011). =4

r&
Pm
r{r
;;
5
]

Z=(fixation count), A]A1 174 A|7}(fixation durat1on), AlK9] ok
thEt A5 ARGl 240] 7hs s, o= th
& =AY oA b= AARE e e vkttt
(Vasishth, von der Malsburg, & Engelmann, 2013). AJA1524-2 1=
Sjoll 12 o] % QA2 ok AT LR AlE 4 e
7R sl i 42 S 8l 71 443

o] 7]oJ8k 4= @t} (Petersen, 2004; Wolf, Tripanpitak, Umeda,
& Otake-Matsuura, 2023; Wolf & Ueda, 2021). Hwang} Sung
0192 B AEET} LRSS RO ANEHNS 28
5 A1) elole] o2 Ao 52IL st 2, bdzol B4
H} of| & WA} J A= A g H]E o] AagleS B
Wk o= e3kz QIs) FAF on| Y| E] A B4R} AL o
2lo] Asl=| 5= AAFRITE Oh, Sungi} Lee (2022)= =d5-0]
AR T 78 oA B 2 QIAA e 7HThE A Al

4 RIS B YA B4 ARIFLAN 13 25

(saccades) =

olr _QL‘ 01)1'

_Il)l'

SN BEAT ANAES 591 vk, 15 EolA ek
3 HEE Hol, 4152 BN BB 25| e )
glo] P oleiet Ak wdFo] 75 Holx 550
ot o2 Hel7} Qlofkon] H¥Furt se RS Hejdt v

TR 43 Y BN ofehg FTh A ANFAL
B AL A EAE 5o 35)9ich Hwang, Leedt Sung

(2024)0)| A= BF=to] H| w2 F- 2 (comparative sentences)ol|A] o]
ol thE AR A2 Aol & 8 A 1 siElS Fel 4
St A}, §-8-AL(Adjective phrase, AdjP)ollA] = d5-2 F+7-1]

12 (nominative-first, NOM-first) ¢]<=HC} v 12-F24 (com-
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parative-first, COMP-first) o]0l 4] B =2 B3} AL S
=(Target Advantage score, TA F)5 HT} o]+ d 50|
S-S 0|3 1) AdP TN TEA TAREF ool Thafo]

] &SIl QAL BARE £ oA on|A @A) B s
3] Aepa] HolS AJARRH: of2fRt A3 AvtE

I AR Pl HEHES

£ aMCES A0 2 ofds ARAARA, ul
(58, 2)0] UHE B ol3) 1AHE AAlste] £ of3) g
W RS ARE AL R A A7 S B B 2 7k

4 Z]
W2 A HA YAFL(First Noun Phrase, NP1), 5 HA]| AL
(Second Noun Phrase, NP2), =A}5L(Verb Phrase, VP)2] TA <>

£ 2Asto] A 24 ofal] 22| e 2 T HEs] i
A B 2 R0 At Hme vt gk

A, ole AR AR A, vlAF A} on) A ES )
of w2k ek 2F 24 of el ARk-5-E b7k frefRtr R

7, ol R AR, WA o] NS, )
of ket 2k 71 53 of sl W A1 Aol el

AR, ot AFAHCIF A, v F 2T 2n) A E S R
of w2 et 7+ 279] ZF F-7HINPL, NP2, VP)oll A TA 4= 2}o]
7okl
i
AL

H AL o)glod Aol sha A -8-2] 9]¢ S (Institutional review
board, IRB)ZHE| 591 w-& 5 2% H(No. ewha-202409-
0014-01). 1 179] RS A& R A2 Aol Aol ol
2 witolz ALGoh Aol W 604 olel HA S 231,

Table 1. Demographic information of normal elderly and MCI
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MCI 209 % 4372 Tk, 2 Aailck A %ol B
2 70.614](SD =4.408, range = 62-76) MCI 3 ¢] Ht A5

69.644|(SD =4.499, range = 62-75)°] 3| etk
MCILi= (1) A} Zi2elel] ot A7 AleliAL 2t 719 7
1z o (amnestic MCI, aMCI) &2 Zeh 512 2}, (2) AJ2A74 24

K1

A} 23(Seoul neuropsychological screening battery, SNSB-II; Kang,
Jang, & Na, 2012)2] 5}9] 5 - Th=33 7ko] 441 2 HAKKo-
rean-Mini Mental State Examination, K-MMSE; Kang, 2006) FA}
oA A % w532 vl usto] 16%ile 01| A <=0l £t
= A} (3) SNSB-II AA]| = AL A3, 902, 2ol s, A7t 7]
5 71, AR s T 7K o] 3k Al 715 A
A7} 16%ile 1]TEQ1 2L, (4) SNSB-119] 432|124 &= (Clinical de-
mentia rating, CDR; Hughes, Berg, Danziger, Coben, & Martin,
1982)710.5%1 A}, (5) SNSB-112] 3= =14 LA -5(Kore-
an-Instrumental Activities of Daily Living, K-IADL; Ku et al.,, 2004)
7} 043 mjakel 2| (6) SNSB-119] Th=d 191922 = Short
version of the geriatric depression scale (SGDS; Kee, 1996) 8 1|7121
A o2 si3iek AT di At 4 Ha= Table 10 A|AISFAS
™ MCI A Eof| tfgt 20F <=*]+= Table 2, 7'H%4>+ Appendix 2¢]|
AAIEFTE

Table 2. Information of participants with MCI

Median Range

Age (yr) 70.0 62-75
Education (yr) 125 9-16
SNSB-Il domain

Attention %ile 49.35 8.9-58.4

Language %ile 11.61 26-55.47

Frontal %ile 35.23 2.83-69.63

Memory %ile 11.87 1.33-14.75

Visuospatial %ile 4491 1.08-81.21

K-MMSE=Korean-mini mental state examination (Kang, 2006); SNSB-Il=Seoul
neuropsychological screening battery-Il (Kang et al., 2012).

Normal elderly (N=23) MCI (N=20)
Group t p
Mean (SD) Range Mean (SD) Range
Sex(N)

Male 9 10 -
Female 14 10 -
Age (yr) 70.61 (4.408) 62-76 69.64 (4.499) 62-75 732 660
Education (yr) 13(2.296) 9-18 13.05(2.340) 9-16 -.066 729
K-MMSE 29.22(.850) 27-30 29.14(.640) 28-30 .360 131

MCl=mild cognitive impairment; SD=standard deviation; K-MMSE = Korean-mini mental state examination (Kang, 2008).
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AA; e dE2 (1) A7AHEAAEX](Health screening question-
naire; Christensen, Moye, Armson, & Kern, 1992)& 53] +&5,
l‘ﬂzz‘ﬂ— ol%

A WAL AT 2sk = v|olE A5 Qukal 2 9]
Agto] LA, €14 W ¢lo] Yohs: e W o]
(2) K-MMSE AL 23} o1 2 w-53d4=0]] 1|3} 16%ile 01440 2
78 WL AL (3) SNSB-I19) 519] AR A& 7-o] o5 HA
(Seoul verbal learning test, SVLT; Kang, 2003) <=7} 16%lie ©]4
o= i3 W WRYS ] Al 7]of A5 Qe 2 (@ K-
IADL A} 23} 437 1|Rko. 2 A/ A3eo] 2129l of2zo] ¢
£ 4 (5) SGDS 23} 87 m|Rke 2 9255 HolA| = AL (6) &
Q1 Ba1o]| ofsf) ARl 2719 Bt 7hs ) AHE tAde = 8t
ek FEohE AR A 28 AREe] 27] hige] MCIE

W5k S Q421 210] 7|9 (verbal memory) 434S 715}

N,
uv)
=)
O>~
M
r-]m
é
Jo
1o
ot
_>|ﬂ 5
©

N
Y

3

fr
A

ok

O
P.L
N
do
%
Y
-

=]
AlF @Xé(Chi—Square Test of Independence)g “/\]5} AT = A
+7F FOITH¢ =512, p=474). = %

A B3 2jo]= §-0J514] 9
A%, ﬂ%{# 2 K-MMSEO]| A 9-2J3t 2}o)7} QJ=r|2 7
517] $Jl S HE t 717 (independent samples t-test) 2 5-2]4>
Z= 050014 AAIeH Aat = Fck 7t A 2jol= B2 0 g2 Gol5)
Z] QLo (fs) =732, p=.660) W-AZG=0] 2}o] ESH EA KO 7
G-oJ5} x}o| 7} eI 99t TH(tus = -.066, p=.729). K-MMSE &
S BAHO R o ol7k e ehatthtes =360,
=.131). b giAgRte] et A7, wed4s W K-MMSE 7]
£ AR Table 19 A|X|5}H1ck

At
=774 2% 0|3l AAHSentence Comprehension Test—
Instrumental)

& AolA

o] 3t B4

Il‘

ng -5(2024)¢] Aol A A 24
&It & 64 ol AX = 2EF2 4
Ho= %L**EM AL HLUW 3EF uﬂg

b T

3la
=
1

L

o
411 M
o?i o
[FSANE
K1
-
oo

5}5_1 (Campbell & Stanley, 2015; Rayner, Pollatsek, Ashby,

Clifton Jr, 2012) B|2.Z2 ZA} “-HC} "7} 3Lsks v w4 BAF 16535}
(Hwang et al.,, 2024) 7} 55735 &4 1653(Sung, 2015b)S 3£
ok B4 B thilthemo®] BHEAR B4 2%
Al(syntactic case markers)2} = (instrument) S UER+= 2]0]
Z| A ZA}H(semantic case markers)7} E-&E|o] 051} oJu] 7)j¢dA]
= AAH .2 24T o eje ol F v 7 2 2o R
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MCIo A 9] ol HFA B ofv] 7HA/d a3t « olFal @

A= icH(Sung et al., 2024).

1) o=(A#)-7194(E =) 24 [canonical-high plausible, C-HP]:
‘ez B2 ey

2) =(A )74 (HE2) 24 [canonical-low plausible, C-LP]:
EEER TR

3) o114 E)-7H94d(32) 274 [noncanonical-high plausible,
NCHP 31 il 7|

4) o114 ) -7 A4 (HE-S) 24 [noncanonical-low plausible,
NC-LP]: “& E% © 2 77|}

HASof| AbE-E E AF B Appendix 10]) A AIEFT

w74 By OlﬁH S Hzhao 2 A Bt Qs
IS 12 B2 THYX| A (sentece-picture matching task)
oAl o & xge|glom g Egto] A7rA o 2 A1 uf thdAt
b spo 2 WA S 18 it Bgo] ek BT
323 24t ojolelo] Hubel el ol T e 2
& 10 712 8.5 cm X A2 8.5 cm 7|2 YA A Aol vljd

y
e
o

&
X
=

olof| tht SJA|E Figure 19 A|AISFITE <=4 &3} (order
effect)7} WA 7H5/d 2 wiAIsE ] flsto] =3t 19 A=9] 914
£ 9+t@3Hcounterbalance)sto] A|AJSFITE A-tol] AHE-H &
U A2 Y| LA NAAR] typecast 22 2 19 AFg-5Lo] ZF &
W e 38k Y AR 4 1 A AIRE e S
) R = o o s

A e 52 9 g mEEA| ¢
S 20 2 AAstglct ot
%’i%ﬂ HUE|Q} A3 2R (Bye Tracker) 2Fo]] koAl Z13)
AR Atole] AL 50 cm
7} EJE% *éﬂs}i";ﬂ, AX}% 1z0] 2o 7153t Q5 ALE-3]
o] diAR P} Heket AN & Fofd 4= 9l 319t BYE =
1,920 X 1,080 A= L] 15.691%] A7| 2, tjAkR}e] 3} g Q)

QL fr rlo

Figure 1. An example of the sentence-picture matching task.
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Calibration & Validation “Z}o}Al7} Lepolme) sk -
The dog is bigger than the cat

Fixation 2,000 ms

Filler stimuli (500 ms) +
Key press for an answer E

B cdus e Aunne

i Point to the book with the pencil.

Experiment stimuli (500 ms)
Key press for an answer

Fixation 2,000 ms

Figure 2. An example of the experiment procedure.

118 https://www.e-csd.org https://doi.org/10.12963/csd.250097



COMMUNICATION SCIENCES & DISORDERS
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AAlstck

AJA 3143 1] E-(Fixation proportion) = S 1A= A AIAGAITH
A A ZgAIE
TA 4 = B3 T AA g u] &8 1A A4

Hl&

A2 dlofEl= 500 Hz= AEHE3lom Hlofg] 242 SR
Research EyeLink Data Viewer 4.4.1 [Computer software] (2018)2-
A-8-513ie). A8 A+ Dickey2t Thompson (2009)E Zalslo] |
& AT 717ke 100 ms & 2 ASHAL, 7 77k S/dAS 0]
A2FSE 200 ms T HE] £25 200 ms 0| T 2 A5 (Al
mann & Kamide, 2013) 4|08 S %35}tk E35F Oh 5(2022)2

|

ox

Table 3. Sentence segment segmentation example

Phrase 1: NP1
Yenphil-lo (Pencil-INS)

NP=Noun phrase; VP=Verb phrase; INS = Instrumental case marker; ACC= Accusative
case marker.

Phrase 2: NP2
chayk-ul (Book-ACC)

Phrase 3: VP
kalikhi-ta (Point to)

-

MCIOIA ] ofés 234 8 oJu] AQY &k + ol o

oflt

"

7k Q)] etoi] 9i8 ek 7 Q9le® MR L,
AR, v olo) )
AN (S, ) O 2 AP EFHE AL A (Three-way mixed ANO-
VA)& AASISITE TA 89| 29 =749 2 #-7HNPL, NP2,
VP)ulch AR S-S AFEL A (Three-way mixed ANOVA)-S A A1
ST} F4-2 SPSS ver.29.0 (SPSS Inc., Chicago, IL, USA)2 A}-8-5F

w

Oz F&IAIT} on| sHeI Mol I ZEH 7 HUISE 2
=77 27 o] FARA ol WA ofu] A
AR 7 ARH-8] Ao]7}f2Ju)h oliy] Sla) AHEETE

£ Fat FAH L2 FOSHATH(Fo, oy =25.263,
p<.001). 5, 4 A0 7 olsl HAF ARHS-E(M=88.587,
SE=.025)0] MCIELtHM = 65.469, SE=.039) $-2]51/] =& 70
2 Lpepde) ol @Al o2 Fa T EAA 0 2 olsiolrt
(Fuan=14471, p<.001). Z; = 1|5k LT A o]zofl4)2] gut
© 2 (M=81.814, SE=.117)0] A& A o]<=(M=72.242, SE= 44)

Table 4. Descriptive statistics of the accuracy of sentence comprehension task according to word order canonicity, semantic plausibility between groups

Word order canonicity

Semantic plausibility Group Canonical Noncanonical
Mean SD Mean SD
High Normal elderly (N=23) 98.37 197 85.87 2.89
MCI (N=20) 93.12 211 4500 3.10
Low Normal elderly (N=23) 90.76 597 79.34 5.85
MCI (N=20) 87.50 6.40 36.25 6.28

MCl=mild cognitive impairment; SD =standard deviation.
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Table 5. ANOVA results of the accuracy of sentence comprehension task according to word order canonicity, semantic plausibility between groups

Distributed source Sum of square DF Mean square F p

Between factor
Group 22,869.551 1 22,869.551 25.263*** <.001
Error 37,115.914 41 905.266

Within factor
Word order canonicity 3920629 1 3.920.629 144717 <.001
Word order canonicity x Group 243.303 1 243.303 898 349
Semantic plausibility 34,455.829 1 34,455.829 54.666™** <.001
Semantic plausibility x Group 19,434.026 1 19,434.026 30.833*** <.001
Word order canonicity x Semantic plausibility 11.109 1 11.109 130 720
Word order canonicity x Semantic plausibility x Group 47 446 1 47 446 556 460
Error 41

***p<.001.

Normal elderly MCI
100 Canonicity

100

80

60

40

Accuracy (%)
Accuracy (%)

20

High

Semantic plausibility

Low

m Canonical
= Noncanonical

Low

High
Semantic plausibility

Figure 3. The accuracy of sentence comprehension task according to word order canonicity, semantic plausibility between groups.

Error bar= Standard error; MCl=mild cognitive impairment.

B} folab w2 Ao 2 vepygth o) 7jdde) uh Fa )
7 BAA 0 2 G OJBLHTHE, 1) = 54666, p<.001). Z; F gk &
T 7o) =2 BAFO] AHS-E(M=91.216, SE=1.395)0] 7}
o] W2 FAH(M= 62.840, SE=4.000) 5T} §-0l517] 2 Ao 2
vrebstet et ow] A ol whe o) 2} 43 AE- A alrh-5A A
9-O18FITHF, an = 30.833, p<.001). Z, 7HSIAd0] e TAt
5-3dof| Al Zek 7F AHES-E 2}o|(M=39.429, SE=.013)7} 7|4 4d¢]
=0z odof A o] Fek 7k AUFS B X}o|(M=1.807, SE=.051)
Het fofeiA 2 Ao = Vel of A} Ao Aol g At
Figure 4] A|A|5}31c}:
et} o AP w2 o)} 3 AE ait= SAAC R
5-0J51R] QO (Foa =898, p=.349) 014 AF A1} o] 7]
of w2 o]z} AE ARG It w3 EA|1 K 0 7 90151 USITHE,,
=130, p=.720). F, o= HF/d & oJu] 7§ A Jol| wh= AR} A
ARG Bk SAH 2 OS] EATHFu 4 =556, p = 460).
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Figure 4. Two-way interaction effects of groups and semantic plausibility.
Error bar = Standard error; MCl = Mild cognitive impairment.
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AFELH|(Three-way mixed ANOVA)& A4 A3 o3} 2}
(Tables 6, 7, Figure 5).

kol wh2 FaI7FSA 12 0 2 {28t T (Fo,an = 8.748, p <
05). 5, 4 =5 24 olsl AAF HESARHM =6,335.809,
SE=35.14)0] MCIX®TtHM=7,359.904, SE=100.27) 2|5} w2
Ao 2 et} of e 4ol i Fa s B4 Ho R fojs)
HEHFa. 4 =19.619, p<.001). 2, T KIeh BT HYH ojzo A2
HF-S A 7HM = 6,610.870, SE=28.51)0] B| A& 2] o]&H T} (M=

MCIo A 9] ol HFA B ofv] 7HA/d a3t « olFal @

7,084.843, SE=28.62) 2-0]517 w2 7.0 & Uehdt). ojn] 7ol
of 2 SR} SAX L2 F-OSHHTHFy, 4 =27.972, p <.001).
= = Qg % o] i) B BAolqe] M ARHM=
6,628.577, SE=16.67)0] 2u] 7|ddAJo] e B2 (M =7,067.136,
SE=44.56) .} §-0fal ] w2 A0 2 Uehik

Ak o} A4, Kkt ofu] el ol AR A} o) )
Qo] T2 o] AHEAE- BA 0 2 §0f5] UUATH(F =
3.274, p=.078, Foan=1.691, p=.201, Fy,n=2.921, p=.095). Fch,

Table 6. Descriptive statistics of the response time of sentence comprehension task according to word order canonicity, semantic plausibility between groups

Word order canonicity

Semantic plausibility Group Canonical Noncanonical
Mean SD Mean SD
High Normal elderly (N=23) 5,766.836 189.412 6,574.051 258.541
MCI (N=20) 6,843.150 203.122 7,330.270 277.254
Low Normal elderly (N=23) 6,237.176 299.001 6,765.171 290.049
MCI (N=20) 7,596.317 320643 7,669.881 311.043
MCI=mild cognitive impairment; SD =standard deviation.
Table 7. ANOVA results of the response time of sentence comprehension task according to word order, semantic plausibility between groups
Distributed source Sum of square DF Mean square F p
Between factor
Group 44.877,696.251 1 44,877,696.251 8.748** .005
Error 210,332,452.041 41 5,130,059.806
Within factor
Word order canonicity 9,612,964.379 1 9,612,964.379 19.619%** <.001
Word order canonicity x Group 1,604,357.561 1 1,604,357.561 3274 078
Semantic plausibility 8,230,137.212 1 8,230,137.212 27.972%** <.001
Semantic plausibility x Group 497,535,597 1 497,535.597 1.691 201
Word order canonicity x Semantic plausibility 1,283,551.924 1 1,283,551.924 2.921 095
Word order canonicity x Semantic plausibility x Group 48,262.988 1 48,262.988 110 742
Error 41
Normal elderly MCI
8,000 8,000 Canonicity
75500 | 7500 M Canonical
= = = Noncanonical
£ 7000 - £ 7000
= £
; 6,500 ; 6,500
5 5
% 6,000 % 6,000
o o
5,500 5,500
5,000 5,000

High Low
Semantic plausibility

High Low

Semantic plausibility

Figure 5. The response time of sentence comprehension task according to word order canonicity, semantic plausibility between groups.

Error bar= Standard error; MCl=mild cognitive impairment.
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p=.617) 2J0] 7j1A4o]|
Ch(Fo, 3 =3.430, p=.072). JTT} of=

2 FANE FAXCE FoJskA] ook
7 ol uhE o] A} oAt
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Table 8. Descriptive statistics of the TA score of sentence comprehension task according to word order canonicity, semantic plausibility between groups

Word order canonicity

Semantic . ;
plausibility Group Canonical Noncanonical
P1(SD) NP2 (SD) VP (SD) P1(SD) NP2 (SD) VP (SD)
High Normal elderly (N=21) .010(.023) -011(.044) 220(.083) .009(.041) .005(-103) 179(.075)
MCI(N=18) -022(.025) -010(.048) .164(.090) .004 (.044) .010(.057) .071(.081)
Low Normal elderly (N=21) .013(.030) -.106 (.060) .071(.083) -.052 (.050) -168(-.351) 229(.088)
MCI(N=18) -.058(.033) .045(.065) -.038(.068) 072 (.054) 027 (.097) -.102 (.095)
MCl=mild cognitive impairment; NP=noun phrase; VVP=verb phrase; SD = standard deviation.
Word order (canonical)
1r 1r
Group
08 08 B Normal elderly
06 06 = Ma
04 04
L 02r - i L 02r
E 0r T —— + —f— E or _— - == i ]
: < .
-02 -02
-04 -04 1
-06 [ -06 [
-08 -08 [
-1 -1
NP1 NP2 VP NP1 NP2 VP
High Low

Semantic plausibility

Figure 6. Target advantage (TA) scores for each phrase in the canonical word order condition as a function of semantic plausibility between the groups.

Error bar= Standard error; MCl=mild cognitive impairment.
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MCIOIA ] ofés 234 8 oJu] AQY &k + ol o

Word order (noncanonical)

Tr r
Group
08 08 ® Normal elderly
06 06 L Ml
04 04

02 02
PN S I __.
T 1 I - 0 *F
-02 -02 ! ’

TA score
o
TA score

-04 -04
-06 [ -06 [
-08 | -08 |
-1 -1
NP1 NP2 VP NP1 NP2 VP
High Low

Semantic plausibility

Figure 7. Target advantage (TA) scores for each phrase in the noncanonical word order condition as a function of semantic plausibility between the groups.
Error bar=Standard error; MCI=mild cognitive impairment.

Table 9. ANOVA results of the TA scores of sentence comprehension task according to word order, semantic plausibility between groups in the NP1

Distributed source Sum of square DF Mean square F p

Between factor
Group 040 1 040 1.191 282
Error 1.257 37 034

Within factor
Word order canonicity 007 1 007 254 617
Word order canonicity x Group 015 1 015 b54 461
Semantic plausibility 07N 1 07 3.430 072
Semantic plausibilityx Group .007 1 .007 353 556
Word order canonicity x Semantic plausibility 026 1 026 730 398
Word order canonicity x Semantic plausibilityx Group 001 1 .001 033 .856
Error 1.315 37 036

Table 10. ANOVA results of the TA scores of sentence comprehension task according to word order, semantic plausibility between groups in the NP2

Distributed source Sum of square DF Mean square F p

Between factor
Group 299 1 299 059 031
Error 2196 37 059

Within factor
Word order canonicity 005 1 005 046 831
Word order canonicity x Group .006 1 .006 052 820
Semantic plausibility 093 1 093 975 330
Semantic plausibility x Group 280 1 280 2.930 095
Word order canonicity x Semantic plausibility 033 1 033 405 528
Word order canonicity x Semantic plausibilityx Group 004 1 004 049 826
Error 2.981 37 081

**p< 05.
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Table 11. ANOVA results of the TA scores of sentence comprehension task according to word order, semantic plausibility between groups in the VP

Distributed source Sum of square DF Mean square F p

Between factor
Group 882 1 882 5.551** 024
Error 5.877 37 159

Within factor
Word order canonicity 004 1 004 034 855
Word order canonicity x Group 181 1 181 1.602 214
Semantic plausibility 547 1 547 3318 077
Semantic plausibilityx Group 184 1 184 1.115 298
Word order canonicity x Semantic plausibility 127 1 127 1.714 199
Word order canonicity x Semantic plausibilityx Group 069 1 069 937 339
Error 2.732 37 074

**p<.05.

p=83D) SJu] AQH] TE FaE FARO 2 G5k ook
ChEi =975, p=.330). W5t} o} AR W2 ol g
§ EIHEAR O R GOIBH (F, 5 =052, p=820) F
2} o) Aol w2 o} AEAG Ak FARO 2 G5
RSITH(Fu 9 =2.930, p=.095). ol Gk ofu] el w2
O AYEA G i} ERE A KO 2 §2J5H) ShHTHE 5 =405,
p=2528). ek, ole A % ofu] AR i A} 4 EAG
B3 BARO 2 015k ST )= 049, p= 826).

VP 7t

VP H7k0] of A /d ) om) 7| dol] whE ek 7F TA H
3 Table 113} 20} VP 77} BAME A 70k ek 142 %5
W7FSAA L2 oISt RTH(Fu, 3 = 5.551, p<.05). 5, A =5
9] VP 7ol A19] TA H47HM=.175, SE=.140) MCIETHM=
024, SE=213) §0J51] 2 A0 Lpeheh v, o] A4
UHE AT A0 E §0J5h) SEOT(F, o = 034, p=.855)
ofu] 7l ol whE Fa v SA1 A 0= F-OJ5HA] Sk TH(Fusn =
3.318, p=.077). &k} ol Aol whE o2} 2 Ag APt
SAHCE FOJSHA] QFUAL(Fu, 37 =1.602, p=.214) 3} ofv]
WA gl T o3 2 AE At BAA S = F-oJ5HA] skt
(Fa,3n=1.115, p=.298). o= g dx} &fu] 7§A/do] wh o2} 4
S A3 B FALO 2 Q05| QIITHF =114, p=
199). ek, of= AP A A om] 7| A ol whE A d A At
£ AR 2.2 505} T (o o= 937 p=.39).

ek} ofe WA, ] A T2 ol TG BT
SAACRE FO51A] Yoyt A1ZFA AE (visual inspection)?]]
Aol VP 010 2t B4 498 W 7 TA B Hlae]

Pl LA EALL 4 (One-way ANOVA)Z AlS§a3IaT 1 A3t
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Table 12. Descriptive statistics of TA scores by sentence type and between
groups

Descriptive statistics
Sentence type Normal elderly MCI One-way ANOVA
Mean (SD) Mean (SD) p-value
C-HP 220(.320) 164 (.440) 650
C-LP .070(.251) -.038(.328) 248
NC-HP 179(.313) .071(.378) 337
NC-LP 228(.347) -.101 (.460) 015**

C-HP=canonical-high plausible; C-LP=canonical-low plausible; NC-HP=noncanonical-
high plausible; NC-LP=noncanonical-low plausible; MCl=mild cognitive impairment;
SD=standard deviation.

**p<.05.

= U5k ZTH(Table 12).

Z1 AT NC-LP 7 5304 Ak THTA 4= 2po]7h A2 o
B ST (Fu,57) = 6.499, p<.05). < NC-LP 74 F-3oll4] 4
AF =d29] TA A4 (M=.228, SE=.075)7} MCIXETtHM=-.101,
SE=.108) £-2J3HA) 2 30,2 Lpepieh Ll 24§39 C-HP,
C-LP,NC-HPO|[ |2} TA 5= 2ol = A4 2 &2 f-2J5H4] ¢t
(Fa,37=.209, p=.650, Fi,3=1.376, p=248, Fy,3 =948, p =.337).

AT A e E e MO RS iR T2
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A A, ol A3 AT ol o] Ak 7k Bk of3) gt
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SolahoTk oleigt Aukz MCIo] £ ofs) Bk o] A4 i
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Aol vl S vehd At 71 A5 (Collie et al,, 2002;
Croot, Hodges, Xuereb, & Patterson, 2000; Hodges et al., 2006;
Lambon Ralph et al., 2003; Lopez-Higes, Prados, Montejo, Monte-
negro, & Lozano, 2014; Maseda et al., 2014; Ribeiro et al., 2006;
Sung et al., 2020; Tsantali et al., 2013)2} = Y|} o]= FA} o]
a2l Ask7k MCIoF 22 QA1RoR o] 7] TAleflAl ojn] wehd:
% 98- AT G B Ao ol HEAla ofn] el
Ko 22peho] BAAS 27117 RS AFSlIT: MCIe] 7
& B2t ZAo] A 0322 71 2™ (Lambon Ralph et al., 2003;
Nordlund et al., 2005; Schmitter-Edgecombe & Creamer, 2010;
Sung et al., 2020; Tsantali et al., 2013) QI%] Feo] S5 =3
Ae7h EgtabA Lehdrhs sl ol dste Artol)
(Chapman et al., 2002; Taler, Klepousniotou, & Phillips, 2009). ©]
< - Ame e 271 ARl A SAR S Al
AX oz 221815E o, 27] 3 AskE dAld = ==
oA 2u]7} = Aotk
& Aol whE FaI B3 FAX SR o3I 7]
TE2 A ofeo] G A ofeof ulsf Aj2)4] olH& Al
Th= FASHHEA 0 2 B 11331 (Bader & Meng, 1999; Kaiser &
Trueswell, 2004; Kim & Lai, 2012; Koizumi et al., 2014; Mazuka,
Itoh, & Kondo, 2002; Sekerina, 1997; Sung, 2015a; Sung, 2016;
Sung et al., 2024; Tamaoka et al., 2005; Yoo & Sung, 2018) & 1%
A3} 9JA] 0} Az WA ofdeel “AWR(ETZ A +
@A 2 + 7| BA T} A 7 A )
of Z|2jof] ofezro] Ark b vIAF A ofe2 FAF ek AR
A7EELRIE 379 SAR A2]7E 85t
O'Grady®} Lee (2005)= A =A7F AR 42 LAISHA]
& ol FAF A9 ofefero] EAYRITRAL B agial i Aol
B AQ] £ 27 A a5 MCL T 2ol A 22] 9]
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Appendix 2. MCI CiARR[O] 7 4~

ID Age/Sex Education : : : SNSBI Don'wain : : :
Attention %ile Language %ile Frontal %ile Memory %ile Visuospatial %ile
1 65/M 9 44 81 0.26 31.68 1.33 81.21
2 69/M 11 534 8.29 53.91 135 58.36
3 70/F 12 498 9.10 35.23 11.49 61.12
4 73/F 13 541 521 46.49 11.24 49,55
5 75/F 14 483 11.39 69.63 14.62 61.71
6 67/F 10 55.7 11.84 31.45 12.56 45 .64
7 62/M 13 52.5 1.98 40.80 13.96 47.64
8 71/M 11 50.6 6.43 60.82 417 41.79
9 70/F 14 491 3.63 30.27 11.51 23.25
10 68/M 12 43.85 0.55 53.91 411 4418
11 72/F 16 147 19.95 2.83 14.75 61.12
12 74/F 10 133 55.47 18.42 10.29 4955
13 66/M 12 12.5 48.66 19.51 7.94 23.25
14 73/F 13 8.9 53.82 16.63 11.41 30.27
15 74/M 15 47.5 51.91 10.93 13.93 21.46
16 69/M 12 52.8 50.18 35.23 14.21 1.08
17 70/F 13 496 37.43 46.49 13.93 3.98
18 63/M 11 58.4 29.48 69.63 13.09 6.37
19 75/M 14 53.9 52.49 31.45 12.24 2.73
20 68/F 13 45.15 2.01 40.80 9.34 53.91

K-MMSE = Korean-Mini Mental State Examination (Kang, 2006); SNSB-Il= Seoul Neuropsychological Screening Battery-Il (Kang et al., 2012).
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