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Objectives: Although Korean is a typical free word order language, when the same logical
meaning is realized in several sentences with different word order, preference for the word
order and the processibility of that sentence may vary. In this study, we investigated the
word order preference on the instrumental adjunct and argument (direct object) of Korean
when they were both short and when one of the two components was lengthened in the
sentence using Eye-tracking technology. Additionally, the underlying cognitive mecha-
nisms of the word order preference were discussed. Methods: Thirty-five college students
were asked to read 24 sentences consisting of a condition in which both the adjunct and
argument were short and one of them was lengthened, and their gaze was tracked. Re-
sults: When both components were short, the preferred word order was not confirmed.
However, when one of the two components was lengthened, the canonical word order ef-
fect of putting the instrumental adjunct before the object argument and the LbS (Long
before Short) effect of placing the lengthened components before the short ones were
confirmed. Conclusion: The word order preference seems to reflect the strategy of keeping
essential components close to the verb and minimizing the efficiency of integrated pro-
cessing between critical components such as the head of an argument. However, the pref-
erence may vary depending on the burden of sentence processing or the level of the cog-
nitive capacity of the processor. The timing at which word order preference is reflected
may also vary depending on how strong the effect of the canonical order between two
components is.

Keywords: Eye-movement tracking, Instrumental adjunct, Korean, Long before short pref-
erence, Word order preference
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(3) (@) Long before Short word order in Korean: Preferred
Q- (Rl AV R W B-E FFEe Al JRA
Minsu-nun [cokyo-ka caksengha-n meymo—Ilul] [chink-
wu-eykey] namky-ess-ta.

Minsu-TOP [assistant-NOM write-REL memo—ACC]
[friend-DAT] leave-PAST-DECL
(b) Short before Long word order in Korean
o) (2307} 24 ] Wik
Minsu-nun [chinkwu-eykey] [cokyo-ka caksengha-n

fe-=3

meymo—lul] namky-ess-ta.
Minsu-TOP [friend-DAT] [assistant-NOM write-REL
memo—ACC] leave-PAST-DECLL

(4) (a) Short before Long word order in English: Preferred
I gave [Mary] [the antique that was valuable].
(b) Long before Short word order in English
I gave [the antique that was valuable] [to Mary].
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Ao w Tagsto) A 2210 2 EHACL A% BE At
o) AHE 2NN E T 01% QAI(INST-DO vs. DO-INST)O),
5 5 shte] Aol ol EaclAE P ofet ol 2
O} 4] AJE-2] 91%](Long-Short vs. Short-Long)7} =8 Q2010 & A}
SEI540E A0l AL-H 2710} o -2 Table 17} 220}
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= AHE "HAKinanimate noun) &
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-2 2hEl W4 A|(Latin square design)©]] 2]3] 6*1]5& 3y
Gick shpe] AEols o) 27, 2 8 ke £330 i)
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gt Aolof Be WA S Falohs WA R Zeslk o 24719 AR @fofl 727119] Ae =73 (Filler sentence)] Al
oS 501, Table 19] AJAIE 22| 45 FAo] “FolE” ¢ho]  E Wz A=, A& w2 2e s FAL e AZERA
AAo] RS R Atsto] BHjo] Zolg WA AT BT R ol ALgatel sk e 2 TE RS wlioh copat
o] “ZF=" gholl = WA o] UEE S FArsto] Aol &gst A wiAE S EJ6IAL Q= S 4871 7F AR E QI € o) )
STk 01914 2ol 2[Rt Al floke] thte] ZolA A= S| AlE N k=EE AL F 96719] =l TRt ¢
TAEE o] F= ol YT FAFE AFgsIglew omPid s S skl
Table 1. Experimental condition & examples
Factors
Examples
Word order Length
INSTe-DO” Short-Short == [71912 B0IE] 4= 3T
Yeongho-nun [kawi-lo congi-lul] ssak-twuk cal-lass-ta.
Yeongho-ror [scissors-inst paper-acc®] snip-snap snip-pastoec.
‘Youngho snipped the paper with the scissors.”
Long-Short Fo = [MEE0] LaiE 7192 F0[E] 4= 23Tt
Yeongho-nun [sensayngnim-i pillye-cwun kawi-lo congi-lul] ssak-twuk cal-lass-ta.
Yeongho-ror [teacher-vom rent-re_SCiSSOrs-inst paper-acc’] snip-snap snip-pasroect
“Youngho snipped the paper with the scissors that the teacher had lent him.”
Short-Long FE= 71912 HAEH0| B7l ZO|E] 4= 23T
Yeongho-nun [kawi-lo sensayngnim-i pe-lin congi-lul] ssak-twuk cal-lass-ta.
Yeongho-ror [SCissors-st teacher-vov threw out-ge paper-acc’] snip-snap snip-astoect
“Youngho snipped the paper thrown out by his teacher with scissors.”
DO*-INST Short-Short A= [BOIE 7I9IZ] A= ATt
Yeongho-nun [congi-lul kawi-lo] ssak-twuk cal-lass-ta.
Yeongho-ror [paper-acc® SCisSOrs-inst] Snip-snap Snip-pasroect.
"Youngho snipped the paper with the scissors.”
Long-Short A= [MdEHo| B2l SO[E I =] 45 ZRICH
Yeongho-nun [sensayngnim-i pe-lin congi-lul kawi-lo] ssak-twuk cal-lass-ta.
Yeongho-ror [teacher-wou threw out-se paper-acc® SCissors-inst] Snip-snap Snip-pasroec.
"Youngho snipped the paper thrown out by his teacher with scissors.”
Short-Long S [E01E HEH0| LHE 7I9I2] 4= Z3ich

Yeongho-nun [congi-lul sensayngnim-i pillye-cwun kawi-lo] ssak-twuk cal-lass-ta.

Yeongho-ror [paper-acc teacher-now rent-ge. SCiSSOrs-inst] SNip-snap snip-pastoect

“Youngho snipped the paper with the scissor that the teacher had lent him.”

“Instrument, “Direct Object, *Accusative. Underline means that it is lengthened constituent.
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A312421% & SMIFkS] REDS00A| 3 47] 2 atich 4
22| AAE Y34+ SMI Experiment Center 3£ & T3-S
OF 1 $21910] 7|22 Ol Al SMI [ViewX T &1
99 A} 31T, AR 7|2 H QF 58 SMI BeGaze Z2

%}7}4%0 19214] E‘%H ol grobA *a‘%‘ =4l '“ﬂ RaL 47}

vee] 274 4210} 8-80] R = S AOKHE SIS
7\17]‘?(]-—-—] OF T &A1& 500 Hz9] HI%(sampling rate) = 7| =

7?4%—3— A AR A SO R AN E s AA AE S
3| sABkglom, T sl AXEE HEolhs 2Rk 22
&9 S s v o] AAERIE: e E Y
9] A% kol A /5280l A Alatste] F Eofl FA|E =% 3}
AL, Tl AXE7] A 27 AEE A1 (1) BATE AlASHA ¢
7] AR AR 9IRS Ask R A AR AT 10719 2 A

N

olo]l 27 4(calibration)& AHBHL, 3} ) e
7Ho5°uEke] 9345 Mol A9 oluk AFE A4 Atk
el o o8 sklol] fiiel £ A4 4794 A4

£40] % g il “Tgrhob ity R Baks of3) B
s AN L A 0] 996 o402 AT
910 1 5(3F 94.8%) MR E W@ ool 82 £ 4o]A] 4
A= oxkek

fo M
ol
o

ZoEN

HA7REL] A4 A B3l tishA 715
(2016)0l|4] of<=it} o] 2219] A7} F-2-5] HHejE]
TH AU [EH2 52 Lofrl) =gt Frtol + (3>
& (critical ROI)©. & A5t 217]

ARl RS Aol @ QbEal(single fixation)©] 100 ms ©]
kO] ALt 3,000 ms 01/ Q1 7--ofli= Aol A AlLJsklar, st
', 270 8 RN +2.5 RERAE Yol HolelE 2 o]
| (outlier) = FHeFsto] FAJo A A 53Tk

AFA 0] A= A ¢
A)7H(First pass reading time), 22} 217]A]7}(Second pass reading
time), 3]9E §FF5t= $17]A7HGo-past, -2 regression path
time)©] 47}A] A = FAISI0ITE 14} 97| AITES g o)7]9] =
7] DA B ofgt -2 RHgshe A= YA ME]'(Straub
& Rayner, 2007). HHH 22} 17| A7k} AR Q17| A7+ 57] 22

17| A17H(Total reading time), 12} $17]
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E 9ot AR E, T AA Q) A 9 on)E] Ftof| A WAy
gh= ofeeS F Hhst= Ao &2 oJAXItH(HyOna, Lorch, &

Rinck, 2003; Rayner, Sereno, Morris, Schmauder, & Clifton, 1989).
g, 2 =2ollde 2719k 7] A219] 1A A2lE RH
SPHA BAph AR HHE Al Zo) 5] Aol EAES
Rl ] ek ARH Hlale A2 oA e B91S
Hkgst QI7A7 e 712 B a1stItH(Pickering, Frisson, McEl-
ree, & Traxler, 2004).

EAA A5 Y= R 54 22 33 (R Development Core
Team, 2014)2- 0]-8-5}o] Ag &3k 1} 3|7 d 24 (linear mixed-
effect regression)= #13J5}3A Tk R 32 2 T1510]] 331 Ime4 (version
0.999375-33; Bates, Machler, Bolker, & Walker, 2014), language R li-
o831, pAr-2 ImerTest 1]
7] A (Kuznetsova, Brockhoff, & Christense, 2015)S &-8-6}o] ==
39ict 2)7) 2ol i= RO Z3HE= ofF| S0l H S4E 4714 %
F9] 971Azro] F4EH0l(dependent variable) O 2, o4 (-
Ao vs. 410]-Leh) 2t doj 422 JAHQU(LDS vs. SbL), 12
11 5= Holo) AFS ARg-o] 11 AR (fixed variables) © 2 ZEHE|QICk
, B olo} 27jo]7} R B2 %50] el Tguelo] ofs
oINS Taolo] WER BAS Aol mE T é s
o] SJElgick. 2ol 2ol o] Qhol -5 1S 2120
O 2,2 Aol gl L= ShL =& 1= Tii}o}@‘ﬂ} ol
S BHo\S 02 2, Y BHolETE 12 ozl
719} ool 818 A random variable.©. 2, Al
T AJo]e] AEAEE WL 2 Belo] TS,
lefet aigiole melo] St i)

braries (version 1.0; Baayen, 2013)&

o}

2 o

_\::l

s

o

HAE AT

2739 of<zo] ufe} el7AIRbo] ojA) et
4 = Zdojl AHo] gfol $X|5H= 399k

1Azbo] ofA et A2 A stk

4n
2
()
ﬁt‘
of
el
0
ol
_{
o,
N

A A3 A Tt 213 FAjof of(INST-DO)e] HIsto] 23] =
#]0}-Ie7H(DO-INST) 9] ool A et @17 |A7ko] ot Z71sh=
LW OLH(FP: 39 ms <7}, SP: 40 ms =7}, GP: 62 ms =7}, TR: 79
ms 57P)(Table 2, Figure 1), AA 2.2 11 Z}o]7} F-olu|six] &=
OFQITH(FP: Estimate=38.16, S.E.=39.42, t-value =.968, n.s.; SP:
Estimate=36.82, S.E.=56.99, t-value =.646, n.s.; GP: Estimate = 54.37,
S.E.=42.99, t-value=1.265, n.s; TR: Estimate=73.04, S.E.=66.12,
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Table 2. Means & standard deviations of all short conditions

Table 3. The results from linear mixed-effect regression models on eye-track-
ing measurements

All short First-pass RTs ~ Second-pass  Togal reading Go-past
(FP) RTs (SP) time (TR) (GP) Estimates SE. tvalue
INST-DO” 430(191) 293(270) 723 (344) 512 (247) First-pass RTs
DO™INST® 469(189) 333(298) 802 (380) 574(218) Intercept 692.503 58.938 11.750%**
Values are presented as mean (SD). Word order 70.361 64.342 1.094
?Instrument, "Direct Object. Long before short 236.104 63.555 3.715%%*
Word order*Long before short -6.915 90.445 -076
1,000 - Second-pass RTs
peed | Intercept 622.93 100,69 6.187***
700 Word order 184.61 98.11 1.8827
o ggg i Long before short -66.90 96.81 -691
400 Word order*Long before short -52.00 137.79 -377
;gg Total gaze duration
100 Intercept 1,313.31 118.79 11.055
0 FP Sp GP TR Word order 254.02 101.04 2514*
} BINSLD 430 2 512 1 Long before short 167.79 9974 1682
[ |
- Word order*Long before short -54.98 141.95 -387
Figure 1. Eye-tracking results across all short conditions. Values are presented Go-past
as mean. Intercept 879.06 67.85 12.956%**
FP=First pass reading time; SP=Second pass reading time; GP=Go-past time; Word order 79.90 66.21 1.207
ER :Toteti)l_ reagir}g tinlua; INST-DO = Instrument before Direct object; DO_INST= Long before short 158,01 6553 9411*
Irect object before Instrument. Word order*Long before short 60.82 93.18 653
Ap<.1,*p<.05, **p<.01, ***p<.001.
t-value=1.105, n.s.). 0= L= F7ko| 9 214 H2jof - ojugl 4
2.3 9ol B2 5o YAAYIcletE mato] 5] He) ek 2000
o] Z7F5}A] SRerhe AL ofnjgith 3, gHto] mato] Bhx1 50| reoo |-
- _ 1,400
AN A2 Aol A E Et-mAo] v do] Qlof vl A} L1200
S ofgeo] 518k AL 31T 5= ik " o
- - 600
et AR 2 Shute] Aio] Zojl 9o that B4 Ak o
A Q)77 oA 0]4=2] 37} (INST-DO mean 1,394 ms [SD -
FP SP GP TR
645 ms] vs. DO-INST mean 1,609 ms [SD 780 ms]), 12} &7]A|7F = INST-DO LbS 692 621 875 1313
_ = INST-DO SbL 930 546 1,033 1,476
(LbS mean 724 ms [SD 318 ms] vs. SbL 959 ms [SD 396 ms])Z} 3] mDO_INST LbS 756 797 960 1,553
= DO_INST SbL 987 678 1,172 1,665

HE HFG3E 2171 A]7HLbS mean 918 ms [SD 387 ms] vs. SbL mean
1,103 ms [SD 437 ms])o{| A LbS &3}7} -§-2]u|8}A| UERATH(Table
3, Figure 2). o|2jgt ATH= w3 rtolol 47 2ol 5 Shje]
K0] ZojAI 49, £ H7101 2 A BAlo] ol iz ofs
o] HA e7IARHE AL, A7 At Aot Ee] dojrl
AJE-S- 9Fof] S+ Long before Short ©14=0] ¢17]2] 27| 3} of| A
e Aol Feke nFthE A Hofert

ol z4
x =

e
lo
T

re

TollA BHelstarzt fiE AtEAlE A Al 7= [0F

R, 48-0) Zolol Afol7} gz 749, B 4 Ale] Sl

)
RN
o
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Figure 2. Eye-tracking results across lengthened conditions. Values are pre-
sented as mean.

FP=First pass reading time; SP=Second pass reading time; GP=Go-past time;
TR=Total reading time; INST-DO LbS = Instrument-Direct object & Long before
short; INST-DO SbL = Instrument-Direct object & Short before Long; DO_INST
LbS=Direct object before Instrument & Long before short; DO_INST SbL=Direct
object before Instrument & Short before long.

S0 -5 2o} ofdeo] Tfgh LSS 4157} ola] Aol
L ojuat w410 2 Shelel Ael7le B4, shte] Aolehe 2

A 79, ol HES B AR o) i Lbs HE 7L w7 5
7holol 2 BA0]S Lhedshs A9olw UV Lehd 22
7k A, AAZE o3} TS WHgshe A% AR o of
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S 3 W) BARE oln 7|2 sk B AL ABE ol §
Shel w7 4i7bolol A7 BAole] 74 of4-2 2314 H Gwon
FQO0)HE £ F7tolol 27 Bjo] F WA A A
WA AFEstel A4S Slstct teh B F7bol
H B Ajo] 2 sLhe] Aol aleh o W olnld Bt vk
Atk 22 WE S glovk 5018 g Htolo] vlsiL 5
Aok gt B4 A $rbolahE FAleh W ofcka
ST AHE AEY] A9 A2 E BAEY HaTo R 4
of cieh e Ufelok SHELE ofufih ofeo] Ut AT H A
AP 53 5 G TV ISIch B Aol e A
SR A3, =7 Hrbole} A BAjoje] L glof, w7
$7}olE A B ajo] 9] Felt, T
Kol & 7p7to] SIAIAIIRHE o HE7} 7|4 EAB ) 3

1

£
> o

i

> 2
|

OO 24 LA, LMERS: o] 83 5414 A4
SJufstA] A LeRdeh. ol w7 57k} A7 BAlo] el
P 4 ol E-& AFol Haph of- ulalatek 2L ol
st olelat mlufgt 87} Aol i B ofdeol] that A
the WA lelel 43g WA A el ofstel A4Els)
2 7o) 9lek
TR U2 e, A B She] i) Zojxli 45
otz = Brfo]- A Bo] ofeol] thet 4157} A 2742k
230} Wik Holeh, 23, o]t B ¥7tolZ A BAof
ol el 32 A BAolZ FAlol o8 7hA ol e
o] ¥ F sfLhe] o] ZojAlis, F, BAge] 27t B
A7t Hefshor sHe o] obdi 9ol vS 2w
Feh 21 ofnlshe, oj<:0) Ak 4] 24 A A1) o

U A2ie] Q144 gko] Ao weta 1
TR AG AR

A7preErd 4= 9l

g, Zojrl RS AR o2 Fhe 4R o] ool Fl1bs A
51 314 ol<e] oot Algtglo] 9l7]e] S edel] S Al
Aoz stol|orh. bz o 7 =REajof 8 AR 2% Ql7)A]
ZrollA] 34 olgee] 2EI} Q1T Aol EFE B = Ao

SJo] 0 2 Bjoloh EA9] Aol 74 HolA| s 27104 1
A &71A17H937 ms), 3715 R Q7 IARH(L,172 m
AZH1L,665 ms)o] TR 7‘74*01] ulsto] ZA| eRdths Aol
(Figure 2). 0|23t Ayl= 2 &4 o]
5 24 7j2) o] FHUTHE AL SJolstn 2, o vjele)

l
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dis 3 SR U/ /E = o Tk g
3t 7} ukedE 4 Qlrar B APPO| 48 SIFISTH

2 ?'HOM ol<= AT} LbS HI7} ot Qb &% 2] :o|
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o
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>
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3 @'E}(Dussias 2010). O]h H]/\ﬂi 01—'—01] EH?F]- X{ﬂﬂ%
AR o] g0l Q= el thet Aejet vls=gt ¢17] 7ol 7|8k

Tk A AAEHE A 1% olefat Zol] 27& whrhd,
Alof 3fe] ol 415 MOVX%EH uj7] E%@ 35
7] §1 37k AT % 6‘36@1 272 AREN B 9
& Aoltt.

2 °4€L°1Wh ol Bsjel S cjgho 2 7 jolef
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UERt= 17 ol B3 5L LbS A 87} gh=of & AR R 55
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£E0] WA oA A} HE 7H= AolA] o "7 o] A
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