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Acquisition of the That-Trace Effect by Japanese Learners of English
-Focusing on Adverb Effect-

EiREE

1. Introduction
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a.  Who do you think [ met Sue]?
b.  Who do you think [Sue met __ ]?
c. * Who do you think [that [ met Sue]]?
d.  Who do you think [that [Sue met __ ]]?
(Kim and Goodall (2022: 1))
that 73 & ZWRF T OIAL G D EFEZ RS H L TE 20y,
that-trace hF= Tthat CIEWF WO HENH D LIELE R HBLL,

a. Who do you think that after much deliberation,  decided to meet Sue?
b. Who do you think that, for all intents and purposes,  will actually call the shots?

(Kim and Goodall (2022: 1), Bradley and Ebert (2021: 7))
RIFAAICRAA) 2R 828 that SIRBFORNCHA S LD &, HMORAHI O FFEOHKZH L
MATREIZ 72D, (=Adverb effect: &l 7% 5)

AAGEOR SR [ &) ([220 T

a. KEIIEFEZE V(L) BoTnd,

b. HRTATKEBIFMEFEZEN L) BoTno o2

c. TEEHTITIREBIT BN L) EoTWnEHD?

(RFT (2023))
A AGE CIXERER OMSUERR [ &) 1IZRBHTERE TE R0,
H ARGEIZIE that-trace R IFBIEL I 720,

that-trace W FZBH T 25 S ATHHSE

a. Criterial Freezing (Rizzi (2006, 2015), Rizzi and Shlonsky (2007))
b. Anti-Locality (Erlewine (2016, 2020), Boskovi¢ (2016), Brillman and Hirsch (2016),

Douglas (2017))

c. Prosodic Alignment/Phrasing (Kandybowicz (2006, 2009), McFadde and Sundaresan (2018),

Sato and Dobashi (2016))

d. Sentence Production System (MacDonald (2013), McDaniel et al. (2015), Ferreira and Dell

(2000))

e. Second Language Acquisition (SLA) (Kim and Goodall (2022))

(5) % S REETE (Second Language Acquisition: SLA) #5200 F72 HRIO—21%, FHFFED



SUEFEIWMRIZ OV T, HEEER & HRAHEROFHOBLE N LN THZ & T
& % (White (2003)),
a. TS FEOHIHIRAE «@l%%%_owf
b. HEAYEIEE O 5 TRENEIZ DWW T
—  AKWF%E Tl Partial Transfer/Full Access Model % 34 %,

(6) Kﬁ%@ﬁ%
FEIZ that-trace W ENBIE SNV AR NTZEFREEICE L T .

a. WHEEEIZBIT 5 that-trace R HR-DE 5 vl HEM: DEEIE
b. BEIFIZNEIC L 2 EMOSED R O
c. FRRBEHEREIZBET 2GR DO REE

(7)  HERK
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2. Theoretical Accounts of the That-Trace Effect
2.1 Anti-locality
(8) Spec-to-Spec Anti-locality:
Movement of a phrase from the Specifier of XP must cross a maximal projection other than XP.
Movement from position « to 3 cross v if and only if y dominates « but does not dominate j3 .
(Erlewine (2020: 1))

(9) * Who does Bill think [cp <who> that [Tp <who> saw John]]

T ‘ X ‘ (Brillman and Hirsch (2016: 5))
—  Spec-TP 75 Spec-CP ~DHLOIALHI D EFEDOKE) (HERIEEREE) 5 Anti-locality |Z
BT %,



(10) Who does Bill think [cp <who> that [Tp John [yp saw <who> ]]]

(Brillman and Hirsch (2016: 5))
— HOIALRHIZH D HIFED Spec-CP ~BE) T HHF X, v & TP @i x 57-% Anti-
locality {23 L 72V,

(11) [cr Who does Bill think [(cp) [Tp (cTP) <Who> saw John]]]

(Brillman and Hirsch (2016: 7))

—  HSER(that) S T2 WERIE, CE THREEDT—DODHITR > T D (Erlewine (2020)) F

721X CP A& 720 (Douglas (017) ERET D &, Spec-TP 7 HEFETEID CP ~BH)
9% 728 Anti-locality (Z3EX L 720,

(12) a. * How many horses does John think [cp that [Tp _ are in the barn?]]
b.  How many horses does John think [cp _that [Tp there [predp are _ in the barn?]]]
(Brillman and Hirsch (2016: 6))

— WOIABLHINZ thath B D55 T, thereff§ XD F5E iﬂi%ﬂjb“(é‘é
— i ORWLE D> D Spec-CP~EFEN B EI T 5 455 I L Anti-locality (ZE L L 72N D,

(13) a. * Who does John think [cp _ that [Tp _ served as president?]]
b.  Who does John think [cp _ that [advp for all intents and purposes [Tp _served as
president?]]]
(Brillman and Hirsch (2016: 6))
— TP & CP ORITHID XP A IND & (that LIRBFORICEIFAAFHASIND &)
that-trace FIRDEM S5, = @llFRN R
— that LIEBORMICEIGHARFEAI N TWDHEKIT, HOALHOIGE ;’E TP &
AdverbP(TopicP) % # % T Spec-CP ~F &9 % (Zyman (2020))7= & Anti-locality (Z3E < L 72
AR

2.2 Sentence Production System
(14) XXDOPEH Y AT LDOFHH
a. 122272 planning B{Z1E THi] TH 5,
b. HIYLDEATEIN 8 5 Z & TUAFEIfR(filler-gap) (2 & D SC DR MEE S 5,
c. RMZRERITR/IRTHDL L, (BHEHOFEL)
d. EiDHZ A 7 OEINIT planning DEEFE (L~L) ZRBEL TV 5,
e. Hah - B EEMLRERTHNIETH DL, BO%GTEIZILET S, (Principle
of End Weight: PEW (cf. Wasow (2002: 3)))
(McDaniel et al. (2015: 425), MacDonald (2013))
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© BHEIOIEW (trace/gap/lower copy) (Xt I - Bk ERBEIT 2 ERITKF L, LBl X |k
MENTZ 8 planning BAZ (FEIZHT) O HEHICHBLT 2 & LOFRBIENHEH 5,

(15) * [cp Who do you think [cp that  met Sue]]? (= (lo))
— WOIABENT that 3B D556, FHIEHOIALEINFINZENRD CP 2T 5,
— BENOEBEHOED OFEICH HT-0, PEW ILER LARENK D S,

(16) a. [cp Who do you think [cp that [Sue met  ]]? (= (1d))
b. [cp Who do you think [cp that [after much deliberation,  decided to meet Sue]]? ( = (2a))
— BE)OIEHR (trace/gap/lower copy) 23EHiD D DALE T2 IFiUE PEW (ZIER L7220,
HAREOHR & H LORIF A2 STV D568 1338 & H L AlEE,

(17) [cp Who do you think  met Sue]? (=(1a))
— HOIALHNT that 2372 WERE, 6 & #OIAALE X— DD HAL (=CP #i) & L T planning

SINDH7=0, BEVOIEH (trace/gap/lower copy) 1XHID EEAICALE T 5 & 1X 72 SR,
— PEW (OERET, FRBEIIE LR,

ORRFBEEDJFERIZ DT« that DVEFMED 1 & R A DE
(18) that )3 HHIAFIN G 158 « HIGEZ RS L7 X EHEIE

KRR A i H HFE
FEH (3~87k) 38% (N=103) 33% (N=117)
AN 4% (N= 81) 8% (N= 86)

(McDaniel et al. (2015: 423))
— FEHOBRIZRA T 4 7 OF EBITRANTHAT that Z WD H 5,
= RAIZR2 D5 T IREMEDIFEE(=(14¢))) DR BE ., that ZEWET D XL 917D,

2.3 Prosodic Phrasing
(19) PF Condition:
Function words cannot form a prosodic phrase on their own.
(Sato and Dobashi (2016: 333))
[HERERE X% 1 B IR CHRTEA)(prosodic phrase) & XA T~ 5 Z L IX TE 72\
—  that-trace AR DJFRKIL, PF Condition |Z1EX T 5 HEEF T~ CTh D,

(20) a. * Whoi do you think (that #)o (wrote)o (the book)d?
b. Whati do you think (that Bill)o (wrote #)a?
c. Wheni do you think (that Bill)o (wrote)o (the book)a #?

(Sato and Dobashi (2016: 336))
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FFEOH X H L 041X PF Condition [Z1EX 3525, HEEH RO I OHE S H LD
LAIER L,

(21) Whoi do you think [cp that after years and years of cheating death [Tp 4 finally died]]?

(Kandybowicz (2006: 222))

— SUEM ORI AN & that & EREORYF & OMIIRAT 2 & that & Z2FT 3B L
72 < 725 DT that-trace NEDPFEAM I N D, =EIFARIHE(adverb effect)

(22) Who do you think (that after years and years of cheating death); (finally died)s?
(Sato and Dobashi (2016: 337))
= that I[ZEREANCHINCH D EIF RO 18] (f > hxr—a UA]) OFITIRASILD T2
PF Condition D& Z BT X 5,

3 Issues in Terms of SLA Research
3.1 Previous Study: Kim and Goodall (2022)
2128 % that-trace W F %W > T2 BT OHFSE
(23) WHFEDHE)
a. L1 T that-trace FHRDPBILL S U720 L2 JGEREE (A A U RB/EEFERGERRE) 12
% L2 BEED that-trace FNH OB 13 AT REME DO FREE
b. L2 J5EEREE O that-trace R DB G Z @ UNTHE 2 5 72 O BEER OGS

24) —HOOHHO T

Anti-locality 235 LEEH Y AT DT HES Tl
<FH:LL & L2 L1 L2
that & V) /55 % * *
that 73 U/FE 55 v v S
that 0 | B HJ5E v v v
that 75 U/ H 055 v v v

(25) B
- BEEREEERE S (T2 N)
IQ%mﬁ%ﬂJ%.mﬁ%UZk)LLXN4/W£%M}M)
that-trace Zh % - $¢. ZH AL VR %@ﬁé’xéﬂiﬁb‘o
wh &) 1 A1 5h i%éﬁﬁ&l ZiEAawn,
MI104FELL BT AU 10 _{ﬂﬂ"b“(b\ét&b\ L2 HBFEOEAEIIE N EEZOBND,



(26) FEBRJ71E
- KSR RIWTERE QB U v — N REE)

(27) EBRTYA

a. * Who did Bill think that  saw you? [+that] [Subject]
b. Who did Bill think that you saw _ ? [+that] [Object]
c. Who did Bill think  saw you? [-that] [Subject]
d. Who did Bill think you saw _ ? [-that] [Object]

- Zo2&E1kyrEL, 5520~ k+Filler 82 X

(28) SEBfEA

L1 English L1 Korean L1 Spanish
04
~4=with 04 04
that 03 03 03 e
02 02 02
~&=no 01 01 . 01
that
0 0 0
01 01 01
02 0.2 02
03 0.3 0.3
04 0.4 04
05 05 05
subject object subject object subject object

— 12 JEEREE (L1 §gEGE/ AL VEE) 1%, that OAEICEGRR< [FEREH L) OFF
ICRBEN TR ->TN 5,
— L13GE (WeERE) & L1 fREGE/ AL U5h (G2BRRE) TR RIC/e T,

(29) Kim and Goodall (2022) ® F-5E
a. that-trace NEDPBIEINRVWFELREEL 35 L2 REEEEHIC L o T, L2 #EE
D that-trace R 2 E1GT 2 Z LITNETH 5,
b. L2 (28T % that-trace R D EFORRZ X 0 #2507 715X, Anti-
locality TiZ7e < LOFEH T AT KMZEESL o Th %,



3.2 Hypothesis on L1 Transfer
O ZFEDHHMRIE~D L1 5O T
(30) Full Transfer/Full Access Model
L2 ?Ef@fﬁﬂﬂ;ﬁﬁx ””*%i Ll THRESNNTA—ZEEFMAT S, Ll
mﬁﬁiw%&uf+ (ZHERET 20T, TR E L2 A7y M E DA
TERIZ K » TN T A — X O E (Resetting) 3 A REIZ 72 5,
(Schwartz (1996, 1998), Schwartz and Sprouse (1994, 1996, 2000), White (2000))

(31) Partial Transfer/Full Access Model
RVVLEICSH 5 & SN HERERIE OB (B : CP) X, L1 ObDORTEEE S D
ZEiEFy, 2o, PHEFROVHIKETHEN SN Z & b0,
—L2 A 7y b EEBHIENRL L O EAEMIZ L - T, BEBEEOEDOBEIE THI T2
EARE 415 (Minimum Trees Approach & FEIZIL D),
(Vainikka and Young-Scholten (1994, 1996, 1998), Eubank (1994))

(w)ﬁﬁ%@a%rm»

FEIT that-trace N FNBLEE SNV WA AR N TGEFEHICEA L T e
HISREIZE T D that-trace Zh R DB 13RI REME DR
BN RAZ X 2 SEME O UE RO
REEREER 2 BT 2 G O FRRE

c o P

4 Experimental Study

4.1 Experimental Study 1

(33) HIWY
that-trace BNRDPBIEE SN WVAAGEZ REE L T 0FEFEHEICL D, L2 5D that-
trace %2R D E 15 FIREME D FRAE

B4 VY —F 7 AF g
HARANRGEZEE L, Tthat 3H 5] HDIALEI NSO [EFEOHRETH L] OCITH
AR FR TM%TTW DF Y that-trace D% 7RI 0,

(35) Tl
SJEATASE (Kim and Goodall (2022)) (2169 &, HARAFGEFZEEHICE > TH L2 HFED
that-trace VR 2 BT 5 Z L IXREEZ L RIS D,
— that DA IR, BRREOKRESH L LY TEFEOHREH L] OFITROFRE
AT ETHIEND,



(36)

(37)

R 1
- A ARGEREERGH O KT 69 N (CEFR:B2-Cl)

ES TWIRES

- AeotEHIEERE (7 BRSO Y » I — h REE)
- Google Form (A 74 )
L RHTHLTT b—=2 2 At S6 HA +7 4 7 —56 THH

(38)

(39)

(40)

—

=

Mean Judged Acceptability (in z-scores)

7T Ik

FRT A

a. * Who did you think [that [ wrote the letter]]?
b.  What did you think [that [the man wrote  ]]?
c.  Whodid you think [ wrote the letter]?

d.  What did you think [the man wrote _ ]?

SyHi T
- BIBIRGRTE T /L (LME)
R4.3.1 (R Core Team (2023)). Ime4 package (Bates et al. (2015))
- EEHE(L (z-score)
O—that Y
@ —that 7z L
- =&
Subject ’ ' ‘ Object

(that Y FFEHREH L] OFEH TR O ARBENME > 72(p = .001%%)

[+that] [Subject
[+that] [Object
[-that] [Subject

]
]
]
[-that] [Object]

SEATHFZE(Kim and Goodall (2022))DEE[EE « A4 L EEREEERREE L1372V | that-trace

}ﬁ%%ﬂ—\‘ L/f\_o



(41) FHREE R CRRE T )
— that %Y
— that7s L

Subject Object

Mean Judged Acceptability (in z-scores)

0 400 600 800 TOEIC 400 600 800

I

—  HEEN ENDICONT Tthat HV ] L0 Tthat 72 L) DFITE
W5,
= L1 555 & FIBRIC TRREME ) OFEEREO TV D ATREME 2 R T 5,

0
o
Wt
R¥
|
C,
~

(42) Lt OFER (LME)

Fixed Effect Estimates SE df t-value p-value
(Intercept) 0.306 0.126 70.470 2.420 018 *
TOEIC 0.0004 0.0002 70.130 2.160 034 *
position -0.041 0.016 50.520 12.550 014 *
that -0.088 0.029 85.530 -3.100 003 **

position X that -0.094 0.032 50.520 -2.920 ‘ .005 ** !

Notes. p <.05%, p <.01%* p <.001***
Formula: lmer(acceptability ~ TOEIC + position + that + that*position + (1 + that| subject) + (1 | item), REML =

TRUE)

—  EHEEOFEE L 725 TOEIC (<.05%), k& HT O EFENBREED (<.05%), £L T
that DFHE (< 01D TN RENBER S NN, Tthat OFHE] THRLBOTEFREZRL
oo Fo, KEHTHLONRTENEBIGENE VI ER L that OEEDONCAZHAMERAN
BRI NI (<.01%%),



4.2

(43)

(44)

(45)

(46)

Experimental Study 2

H
RIFARNRDY A AR NEGEFEE D that-trace RO EFFIE G L TV D RGERET 5 Z &

VWY —F 7 RF g
HARANGESE AL, BIFARhEIZ K o T that-trace RPN BIER SN D XORBE N EMN
DD,

T
WA FEE (Anti-locality 72 &) 28 L2 THAERET 2 SIRET D &, L2 FEHE TH EE
[RIERIZ BN RN X 2 SEMOUERNBIE SN D I1LT Th 5,

ES Nk

- AARGEREERGH O KT 19 A (CEFR:B2-Cl)
* %%% i u%% 25 j\

(47)

FEBR Tk
« AP HIMTERE SEEEDO U v B — b REE)

- Google Form (> 71 V)
cISMFIZR L T4 b—7 v AEF112EEH+7 4+ 5 —961HH

(48)

© 7T Ui
FERT YA
a Who do you think that last Friday played baseball? [+that] [+Adv]
b. * Who do you think that played baseball? [+that] [-Adv]
c. 7 Who do you think last Friday played baseball? [-that] [tAdv]
d Who do you think played baseball? [-that] [-AdV]
ST FivE &

(49)

- WIGIR G2 E 7 /L (LME)
R4.3.1 (R Core Team (2023)) . lme4 package (Bates et al. (2015))
 IRBZE D n EHUE, FEHE(L (z-score)
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O—that H Y
oer @— that 2 L

Mean Judged Acceptability (in z-scores) 3

0e O O (W *xmmnREL
without adverb with adverb
—  HARAFGEFEEFIIREFANME SN TS that-trace W RPBIER IN D XOFRET L
MBS TN, .

(51) SEBRE B (GE BAE)
that 73 L that % Y

)
o
.

m— A B Y
1.00- — E'J%?J/lﬂf; I./

EIEERIES

0.00-
! ' ' ' ' ' ' ' ' '
0.00 0.25 0.50 0.75 1.00 0.00 0.26 0.50 0.75 1.00

TOEIC (n IE#R1b)

Mean Judged Acceptability (in z-sco

= CHBER ERDIZ LIS, BRIOSMET D Z LI K o T that-trace IR S
5 XDEBEN LR 5,
= BRER RS ERFSHRERT LR,
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(52) HMERFIHTDORER (LME)

Fixed Effect Estimates SE df t-value p-value

(Intercept) 0.496 0.086 23.960 5.800 < .00] ***
TOEIC 0.108 0.160 19.080 0.670 509
adv -0.104 0.079 50.150 -1.310 197
that -0.122 0.122 33.300 -0.100 325
TOEIC X that  -0.206 0.212 22.300 -0.970 342
TOEIC Xadv  0.068 0.106 466.000 0.650 520
adv X that -0.052 0.159 50.150 -0.330 746

TOEIC X adv X that 0.515 0.212 466.000 2.430 @

S
Notes. p < .05%, p <.01%* p < .001***
Formula: Imer (acceptability ~ TOEIC + adv + that + TOEIC*that*adv + (1 + that| subject) + (1 | item), REML =
TRUE)

— ITOEIC A2 7 LREIFIAIOAEL that DA ] ORI BEERNBIE S 7= (p< .05%),
= AIT OfER (BRER ERDICONTREIZSIRDBIESIND LOIZRD LWV I FER)
XI5,

5 Discussion and Conclusion
(53) AEBRFERDOE LD
a. AARANFGEFEE T Tthat Y _FFEERESH L) O T b IRWA L (= that-trace
MR B LTz,
b. BHRAENSWVFEEEX TthatHV ) L0Y Tthat 72 L) OFITEWEREZR LT,
BREN R < 725 ERIEIER CUOEMEOUENR) ZrndHmndlis i,

OFEATIIIEICIT 2 THEERIRORFEIE] OfFim (KA (2023))
(54) HARNZGFEFEE (PiklL~VL) OfR - 7T
a. * [cp Who do you think [cp that  met Sue]?
b. * [cp Who do you think [cp_ met Sue]?
— AARANIGEFEE (PR L~VL) X that DFEIZ DD L TH—MIZ CP Z&HT 5,

12



OZWV‘”@?%%
(55) L2 kD3 eE (HARNIGEFEE)

...thmk-(that) [tp ¢ ] ...think [cpthat[tp ¢ ]]
(WA TE) ...think [tp ¢ ]
—  HAARNEFEFEFEDO L2 SHEOWMIRIE TIX, that WEB SN D856, that 1THA CP
B O SR Cld e < EE O BEA(think) D —¥ L L CTEHO CPHENHAATN TN D
(EHM) B2 5, L2 A7y b &R E OFAAEMRIZ L - T, i

that SR CTH D Z 2573 L, #HIA CPHEIEZEG L T <,
= Partial Transfer {7 (Minimum Trees approach) % ¥,

OFEBR 1 DRI 5542

(56) FHIEFEOYIMIRIE (EREORNFEEE)
a. Who do you [vp think that [tp _ met Sue]]?
b. Who do you [vp think [tp  met Sue]]?

—  that Z i SUE Tl e < EH OB think D—¥ & L TH X, (56b) & [AAROMEE & 272
9720 that-trace R E R I 7200,

Who do you [vp think [cp that [tp _ met Sue]]]?
Who do you [vp think [tp _ met Sue]]?
—  BEENERIZONT that ZH0EFRE LTFEEH LTV 72O, that DEBLT 5551%
HUIAHT D CP 1S % P % (restructuring) TX 5 L ) 1272 5,
= SRR EIRIDME) X that-trace FR ERT,

(57) "HIEFEOREEEE (BHREDOEWEEE)
a. *
b.

OFZBR 2 D R+ % BE2

(58) HHIEFEOHIREE CERE DR FEE)
a.  Who do you [vp think that [t played baseball]]?
b. * Who do you [vp think that last Friday [tp __ played baseball]]?

—  that Z AR Tl 72 < BRI OBEA think D— & LT X 5728, HIAFHNICHTE L
7o RIFARI DA S 1D AL (ModP) D3RR S 41720 (cf. Douglas (2017)).

= BEFRPHEAIND ERRBENED D,

(59) HFIE SO R EEE HRE OB \WFEE)
a. * Who do you [vp think [cp that [tp ___ played baseball]]]? (that-trace 2 %)
b.  Who do you [vp think [cp that [aap last Friday [tr  played baseball]]]]?

- BESERICONT that AR E LTEE LTV 720, i restructuring) L
7= AR OO CP REYSE O PN ERICBIFAAIMEA S A7 (ModP) SR S5

13



= EIFROMAED &> THISURE®R that LIRBFOEBENHE R D52 ORBEN LR D, (=
BIEEIES)

O EFEOWHIRIE~D L1 IR IZ DOV T OB LR

(60) Partial Transfer (i % X FF (=(31))
SRR OB RS ClE CP #E& I L#5% L TV 72V (Minimum Trees approach % < #¥F),
that Z A CEERR & L7 CPAEE X FE MR TEE SN D,

(61) AH%DEE
a. AWFZE L. Kim and Goodall (2022)@ L1 R [EERA & 1T R DR RN 72,
—  RBIFE L OGRS OB G . SRR RAERN ML ETH 5,
b, THEERIROBFMEDFE ORA (2023)) 1 O L2 3EEITBIT DB MEERRET 5,
c. MEFEOIEIZREZ KTT ., H _SEEEIE T—RITRE STV S
DR (JLFR, FHERLE) 2N, EOREESL L TWS00 BT 5,
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