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(L 22PN A NEEE RS, 2200, 730000) (7 22 MRl EBaARIRRE, 220, 730030 )
C RIS ERE S TRRERE, 22, 730000)

WS & # LA M) R He BE AL TR R DIREIESE (FC) M8 s8 TIUBUE#DUE (12) BB FReSs (4
THHCFHERAIRT ) B I RELA LR AL GRS I AT I —Ze ST [ R O [ — W rh SR iy o] 2 A1 FC R S5 20 T 4
FERIAT S BRI 0 £ T35 TEAROG, (FURZEMVE T el —A TR /N 2 814 FC (RS HERDA Wies 7 B B TEADC . &I
TERDUUGE DU ] 52451 Z 1] AT F A ) SUAT N R ) S RE i e v

FOOUGE DOERIEE IRk FREAS

KEZZRGMGMWER, PRREARZ, H
OB — R R AEPUEORER . B HO DL ]
BB A X, 38 H DUOE R ORI S s (fRifx “ =
", second language, L2 ) , [HIAE [ X 73 Af
EREWNE—IET (PR “—iF” , first language,
L1) RfiE MO s # . BT, RHEGEE
1S R Bk Bz BT e, S A
FERIIHEDOSGE A L1 A L2 S0 TALE 2 A 7778
FES (A, 855, 2014, RNE | ERE , T
HEAE, 2013)  (ECHCHER DI A I AL AN B
XS DG N TG HLR A T IR ABESE, g
S TG T RS A DOEE N TR, s
DU I35

Bel A kg — PO T SC - AR iR AT 2 S0 2R
N F1E 3h /Y a3 7 (Linderholm & Van Den Broek,
2002) , FEEDOSGEFEDUE AT EEM AT Z
—, TEDUE I B EAREENE L, HEH
fife I BRI 48 A BT R B AR, S AKX
R A A TR OC IR A 1 — > S A A IR R
EZRGE, DMEFESAAAEFA I (JRDS , KB,
2010) o [ 32 e R A0 A R A Y I =X SUAR 4R

HERE B Z B EAE PR, RIEIR S RS
XS AMRROCHE . SIS 5E (Rose, Feldman, &
Jankowski, 2003 ) . JHFH, B EERE ST HOA N BHA W] o
P, HNEGS 7241680 CHEER g, K+
HH , 2016 ) . Basaraba, Yovanoff, Alonzo # Tindal
(2013 ) WfPaisne J1 o0 £ B . A0 F e e
FHW —=AFRES . AR, BT % JH57E Ll
2 o) R RO R AR 2 B A 2 2 A e ]
1 (Lund, 1991) . JfH, #XF THIEE, WEE
T (58] 1352 PR o A o AN ] B B A5 BT LA R
Pk, REIDBGEH IS HFRE & e i E 2E R
M CEEAg, B55%,2013) o BARHBIC A KYIEE
AR A% ( functional magnetic resonance imaging,
fMRI) #F5EE & 48R 1T —465 L1 Fl L2 [ AE )
YA G G RN IX., AR AEMIETT 19 ( Gough,
Nobre, & Devlin, 2005 ) . Z= 35 [-[7] ( Chang et al.,
2010) . ZMARAR ] ( Cohen & Dehaene, 2004 ) Al
gLl (Koyama et al, 2011 ) 45, Jf HIIREE#E
( functional connectivity, FC ) /Tt 32 B T — 2L figg
X Z [ FC, e b IR A=%5 T =1 ( Turken
& Dronkers, 2011 ) . ZEfMAEAR [ETFIER AR 24 ( Koyama
etal,2011) | ZefilE b BIFALSE AKX ( Chai et
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al,, 2016 ) . FEE N T DXL SE 73 TR X ( Zhang
etal,2014) , 5 L1 F1L2 FEEREIAHDG, A2, #E
HIAFSE 2RI 2RE ) AR 2 T &, ikt
BLRE IS FREJIR G S, 25 FREJI ARG R i
ZEEERIE T S R, R el R FiR 451 RE T 1Y
XSl SRR

HAh, #E S TIEEIERE (resting-state functional
connectivity, rs-FC ) JMTEA—MARIHARTEE
2N T4/ 7 2 1S I DI RERLIR A5 ( Tomasi
& Volkow, 2012) o A X T 1% Gt i 4L 55 B AT 5L,
rs-FC A LIRS RAE AR AERS SRR A
g4 (Fox & Raichle, 2007) . CAMFFEEM,
METE 1s-FC I AETE2ZE S, JF HaXfh 22 A ARy
FEMIEF R Z A —EXR, e, AR
ki &5 AT 0] 2 (8] FC A9 A AH N b B 25 Sy 2 > BN S
BHEEES (Ventura-Campos et al., 2013 ) o St
[ BT, rs-FC 43 Bt 128 3 b B FH T 0L (5] 12 B il 1)
F5¥. Zhang 5 (2014) #8551 H:ERBLE (L1)
MIBETE (L2) 72 3 RN e R 28 NS FC 5 L1 A
L2 B EERE I Z AR A, i TR BLTCIE 2 L1 i 2
L2 1 [ 52 RE 1 44 5 Bl 52 R 45 N FC Z [B)A77E i &
IEARDE, JFHIRE B e R Bon A FC E 24
FE S BT i DX R &I TG X 22 8], o) —Iiboe %
LT AR N L2 2 2 e ) S A Thg i 4 Z Ay 5%
R, WHEEENTE X 15 2 L1 A5 eilat s 7
A IMRI B R, SRS LEAATTHES T 1o 12
JA R AT (L2) IR, PR IR~ 58
U T D) 1 8 ) AR R 5 2 ST TR 5 D 285
P FC 5 BEAR 7 AHIC BT, 45 R & AT B 13K
S fR) e R 5 A N B9 FC 58 B 2 ) A7 2R AR 5 ) 4H
Ketk, WURE L2 15 M EERE ST vl L 18 5 M 4%
PR E AT FCORTM ( Chai et al., 2016) . {HA, LI
WS RZ R B TR AR R R 55 FC T,
A A REEAR A ST 45 3 B T4 P o5 B e 6 11
HAFWYE, feilr, —Foginy FC Oy ih—IRe 4%
%5 (functional connectivity density, FCD ) A%kt
T VLA 9 Hn FH TR T AR 27K T i 22
FC, i, X T—MRrEmiAR, H FCD AR,
ERE IR T AERNGE 2N T A i/ AR

( Tomasi & Volkow, 2010; Zhang et al., 2016 ) .,

Zr LTk, AR 2 B BRSNS
FHOUE (L2) EERE I 4T HE 15 rs-FC Z [HIfF
TEfTASC R, JFH, BT ZRIMAIE, AR5k

TR 2 DU B 13245 BE 1 %) LAY vs-FC T2
IfEE2E S . A1 HEER A B T Ay 42l FCD 43
Br, SiaHE TR 50 FC 04T, B A i SR &
DUR B BERE T BIANF T RE )5 1s-FC ZMISE AR,
PRTRDOUGH & DU B 32451 RE J7 B4 1145 ik D g4
GURFRL.

2

2.1 WHsERT4

19 ZETER R AR I H (B 104, L0944,
SRR (I + ARUEZS ): 192+ 1.3 %, PUE S 4R R
(M« bRdfEZE) 122234, ¥IRARITF) WA
BB TR, iAW —E5 AREGE (L1) ,
BT MDUE (L2) , HiUEK AR, &k
PRIIANSWT, B sa e, TR &
s, JCRRE Y L, TR A2 M s,
B MRI KA IC gl BITAT Bl 5 A 2 1)
H i B IS T AR,
2.2 DUHERETIVAN

DU 1) 152 28 AR BE 7 19 PEA R FH DU D 32 3550
il 3 ( Chinese Character Reading Efficiency Test,
CCRET) . kg F i el szhe Sy, @it
BEitoh ety (45 7 ) 23 IE 6 B Sl 7 1A
Bk PG HB 32K F ( Zhang et al., 2013,2014) . %
MR 104 S50, AT F IR HEE S R EEHES
Jr D FRTE 4~5636 IZIA] (“F341 196 ) , 2
W 7E 2~14 2 8] (SFH) 7.3 ) , DFHICTE 1~5
Az CFE 244

AR, A HDGEARE %L (HSK) (73%%)
{18 8] 12 TR AC P DL (] 12 9 45 i
HSK #IA A2 AT A & I AR DOEAE R A2 —
EE2F A NDOERE R, i AL BT A b
BRI A AR AR, IR T R 10 RS i
SO 40 PR IR, AR Sk (B,
TAH S, 2013 ) BT, KD H R AR R 43k =2
(1) MEFG 258 254 32 30 JL gk I F BT () s
BEEFNEMEE S (2) I s, Ha 2t
PRI D A A G T R RE ST (3) HE
PPN A5 57 30 PR AR T AR 305 e e b et A T4
FEIARE ST o AL, SAERIR FIRRUARL R R
W T AL DUE L R AR B TIPS, IFXHT
A —B ISR e IS — 3, ezl
HOARERG BS540 T AR B WA R 6 4
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21 NFN13 A4S BTG S A5 iR, AU
Jo PN BIRIAN A . IF 53 R A 20—l
—gF, AR BRI R T R, T
PR 21 A3 A 13 G 5 IR RIS TE 45 R
Z[AIAAT L X BB R g S o A T U — R A P
RILEM4R 20 43, AR R B AR AR T A —
AAT5 300 20/21 53 A1 20/13 730 BISEASTHE
MERZRBEAAE 50 08P 52
2.3 R RE

R MR BEfE— 5 16 MIAZE A PE ] T
3.0T MEHARALSE R AL, SR A E [l —F- 1 1713
1 14 ( gradient echo-echo planar imaging, GRE-EPI )
FEAN AT, fEEE A R, R
1535 VNN 1 3 R TP 26 R S AN DR  $ i K s
FE R PRGBS, [FIEE Rkt Gl R rh ik
At RIS 3h, R P4 Bl Bl S 0 1 e 7
FFEZERE T, TR S, g R
KA R EhEES , Ira R Jo Kk
FEE RS . BABMSET . HEERE (TR)
=2000ms, [FIERE] (TE) =30 ms, JZ/5 =3.8mm,
JEEFE =0.38mm, #EF (FOV ) =240mm x 240mm,
i (Matrix ) =64 x 64, #4855 2 M3k 30 )2,
B A — AR R AR 200 ANHE] A, A3 400 B2
A BEER R L N5 sEn. 7
2.4 BTt

* H % T SPMI2 (http:/www.fil.ion.ucl.ac.uk/
spm ) ) DPARSF ( http://www.restfmrinet ) %X {4 5¢
A E ST RR R i PAb PR, G E LA PR R (1)
AR LR I 2 455 AT L 4 H ALY
AR Ot A R TR S AT 10 SRS
HATHIER;  (2) X BEh AR T2 Al AR IE
FELBIE, BOEFTA A R RS S A — 2
A, IRk B KB, BIBRbRE T3k
T 2mm B BIRT 20, AT A AR KR
THARAE;  (3) BT A wH i D) e 5 23 Al prifE ik
BN G R R PR 205 24058 0r ( Montreal Neurological
Institute, MNI ) 5 #fE 25 [H) A b, O 85 L8R A
3mmx3mmx3mm; (4) $hehSE. ARES .
W A B A B 5 o VR s 5l s (5) UBIAN
R, HEBR 0.01-0.08Hz A B LAY A PR S
BT N BRI A B R R SRR R a3
WA, AT DRSS, AT T
A BIRIAZ K BY-F-1 frame-wise displacement ( FD )

i (PE + FRdfEZE: 0.12+0.013) , REIA B
FD{HKT 03, &
2.5 FCD HI FC 58t

FCD %2 ok AR Z KA R FP AT 2 A
RS5HEIARAMEZ I FC IFH. HiTH
By XMTPERSERER, HRHSIrA R EkE
Z B0 B2 IR BRAH R R EG SEiH R R BT 6 1Y
FC BUE % b R 2 FCD l; TR L BT
FPrARZE ) FCD (HAWTE . 70k, RATERT
0.6 VENDNREEEI(E, IZBIEIEZ ATAIAIE A
et FCD S A £ {E ( Qin, Xuan, Liu, Jiang, &
Yu, 2015; Tomasi & Volkow, 2010) . 7ERTA k4T
4 FCD IR G, dt— 0 ikt T Z AR dbrifEfk,
FEXFHRAEAR I R EAZ R omm () = 3% 42 58 2

( full width at half maximum, FWHM 7 FiE A3,

DA D PR A AR [ i ) R e ) 2 X e T H 45
SR, AN, X4l FCD #1 CCRET 15432 ) k17
FEIRFRAIE T, $R 30 0 B A G X

FC 43Hri 322 H i R RN D g 45 v 5 )
BEA-TRE MG FC i . HE T Ml e,
DL I3 FCD Ml CCRET 15 43 2 [8] & 25 AH ¢ 19 i X
o v g = RS S R S Ry R 2 N [E1 £
FC, it—3tif FC MRS FRES (A d
PERIHERR AW ) PEArH#EATAHDC 0, HRBIAAE
HLEHAISER) FC, FRH Fisher-Z 2Rt et Stk
bt
2.6 Gt

SR TC R FE AR ¢ K6 56 %6F Eb 3k ] 352 40 7 4 412
BRIV B B AR o 2 Rl 25 57, s PR B N
p<.05, GEitKau K SPSS 21.0 5. K JH IR 7R
FH O BT A DU 1) B2 880 R 42 fili FCD B A K [
BEA-TRE TV Ar AL 7 XI5 FC .2 [R] (R A 56
Pk, B EKEFEN p<05, 4 AlphaSim £ 1F, %
IN122 MR, AMERALIE p<001, F KPR
AERRAE A AR B I 22, SETFRR AT 2 i
43417 DPABI ( http:/rfimri.org/dpabi ) 52

3

JIF A B CCRET 15 73 45 2R 8 782 £13.4 (F
6 + prifEZ) , 15508 F 2 54~99., HSK i fg
FIMEALS R R, AR 17.6 £ 1.4 ()
0+ brifizs) , HEFAIBITG 0 162+ 1.6 (1
i+ bRUERE ) | PRI 1350 2 (AP AE 335 22
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5 (p=02) o MEHHrEs R e R, CCRET 1445
AHRHEERS (r=15, p=11) FIHEMHIW S5

(r=09, p=39) ZHIPJEA AN, (EIZ40 1 i
RIAS 5 SRR BT RS o 2 AEAE A C (=47,
p<01) .

Xt 4=k FCD 1 CCRET #5843 47 A0 5 70 Br 2 1
7R, CCRET 1343435l 5 22 M T mURTA 5 1] iy
FCD {HZ[H] 52 W2 EAHDG, 15 A AT ) FCD
HzE R RENAE (K1, £1) . R
AKX AR ST FC 40T, 05 S5 401 4
PERIAR S FNHE R WS o261 T 2 il A = AKF- 1A
Ko, SRR, AT PR REAR RN R W
1353 ¥ 5 22 AT [al—ZE L [m R A & el —A
] SR 0] 22 (] A FC A5 5 IR ARG, JF HLfEee

T BT 5330 5 22 AT Tl —A M T00 R /N2 ]
FCHSE B FIEME (K24, £2) ., KEHLUAL
ML ETH R b7 X 5 FC 54 FRE 154> Z [BIA71E
WA, FIRZGERZ AlphaSim ®OE, WK
R p<05. BEAE, FAHSCHE X FC BH -S540 1 i
REAS Ay FIAE LA WA 53 =2 [a] (R AH G o A i
WK 2B iR

4

FECDORE# DU D L E e & iz
HubE, (HRCABITECRZ IR F A7 R Ir i
TP, A DTS B Se iR MR B AR A
FRDUE IR TR . AFFFER RS T
42Mii FCD ML T+ 81 FC ML Ak, %

s
1 CCRET FCD
it i DX 45 BA MNI AAs KN K r fH pd
X Y z
ZEMAT A IFG.L 46 -48 15 8 167 .66 <.05
A ] LGR 16 18 -93 -8 182 69 <.05
A AL PCUR 7 18 51 60 126 -.69 <.05
e BA WA DHEEGIX, MNI NSRRI 0T, r AHCME, Suit45 R AlphaSim #21E, p <.05,
2 FC
Fi X 3 [ BT fe A i X 45 BA MNI AR RZ KA Wk r {8 PAi
X Y z
e [\l
EIRREErS
et ] STG.L 22 66  -21 3 202 .80 <.05
R W
et ] STG.L 22 -48 -15 3 175 79 <.05
AT TR /N IPLR 40 39 -57 39 139 .66 <.05
A ]
EIRREES
A Hp e PCGR  2/4 60 0 12 338 73 <.05
TP T
A7 e PCG.R 4 54 -6 18 235 74 <.05

TE: BA WA TEGNNIX, MNIASSERIRMZ AT, r AR, SEH4PRE AlphaSim #L1E, p <.05,

TE: LGR: AMUE, IFG.L: ZEfU& R, PCUR: AfUBEHi:

FCD CCRET
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WFRE: Z@TE (FGL)

S EE

B HRERS R TR 5

2 FCD FC

HEERH o R

HERR P BT RE 15 5

MFE: £EFE (LGR)

MV HRE HeE P B

-

Z=12

MFX: HEE (LGR)

r=054

P=0.02
w— |
] 1 L L)

AT RERS HEEF 1R 5

TE: JRDUSUR# 4R B FRE 11343 5T FCD A 209 FCAHDCHRI9ZS a3 ] (A) FIARDCHE FC B2 AR (B) .
AlphaSim #Z1F, p <.05, STG.L: ZEMH L-[8], TPLR: ZEfiTi /N, PCG.R: A rb demilal,

EL T R DUVE el 2 20 19 S B RE T RN BEA 1
RE 16 N 1) FC 38 #g Z [ S [m), #5987 5 10GEH
FEFRESIA YRR [ A T REZH 2R A

AT TR IS R W, EDOE S
(14 HSK [5e] 132 20 15 Fe 2 R A5 4 i 2 v T 44 3L ) bl A
P393 AN A T P AR S I L X SUA e
T B RE 7, 2 Pel e B A L s L Al ) J2 1
( Carnine, Silbert, Kame’ enui, & Tarver, 2010 ) , il
P PRI AT BT Bl 1323 % SCAS B A B
FrEeiie, SR IF b HEWT RO RE 1, SRl TR
— ¥ ( Applegate, Quinn, & Applegate, 2002 ) .
CAMFIER, BRI R SCAE B T4 B Wy L
AP EAA T ORHIXERE (Basaraba et al., 2013 ) .
AN EE R WG TE L2 Bz e W R A L 4m 1y
PR EMERE . [, AHOCH I R R, CCRET
13 5P RE 1159 o Z I A DG, (H2
P 132 RE 14593 Z B A7 72 1 5 AH ¢, CCRET i
TSR s 8] Pk ik L A D] 1 D0 A B 2T
il H ) 12 350% 69 H B9 (Zhang et al., 2013 ) , H: &
B I HE A P 2 T — RV AR
FHAE AN AN TR T X SCA TR iRl R A, AT
o [ T R A B RS G 1T L
( Basaraba et al., 2013 ) . ASHF5Y F2 B ONE T

T D SRR A FR S TR A RE ) 5 B ) - IR
RE 1 Z A AR, TR L2 B ERE 1 e &
AR BR TR 2 . AR, P B i RE 15 53
ZA] A AH DM I L2 1352 4% - BB ) Z [RIAFAE — 2K
PR

ARG AR IR, ECSGE A AT 1]
A [9] 449 FCD {73 1] 5 CCRET 1533 2 [] £
IEAHSE, A MEEETI ) FCD {5 CCRET 13432
[ ARG, ZeMs T M 5 B A DGR X 2
ZHZ W HIWFSE & B ( Koyama et al., 2011; Zhang et
al,, 2014 ) , ARWFFEEERFRIIZEMIE T [l s
TR DUE BRI TR OCHENR X & A 2 o
WIS EZRNIX, C A B R EAE B e BT 55
Hr g i #3005 (Henderson, Choi, Lowder, & Ferreira,
2016) o ABZEE [l FCD {5107 iR iR ¢
PRI T ] BEAETE S Y A A A ER
BT I8 A S BN I BN X, H 51
SO BB | IR S GO REAR G
REAEMF 9 & BT Bel 132 e ) 5 BRI 28 FRIR el 22
[]f) FC HAEE TS (2855, 2013) o ABFFTEER
FWILHT I A] BEAE A OCHEN X 2 5 3 51428 X
Bel R BN Tk #E, Jf HOH A AT RES shifE—E e
JE BT DU ) DB T SRR K
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HE— 2L BT RbF U0 FC AMHT & B0, 40T 44
RUA 3 AN B T R AS 43 15 5 22 O T ] — 22
T LR A 000 T — 0 i i el 22 ] ) FC E 2
EAR S ZEMAR 1m0 A Ze L[] 3598 A ok 2 B
T2 D) £ v (%) G B ik X ( Roncaglia-Denissen & Kotz,
2016 ) o —IAZEGAT 55 S MFEA MR HF5T %
B, ZEMVER T [ B8 40 T LA 308 5 B DI RE A
% (Hallam etal., 2018 ) o J3—HBFFIRTT T 5N
WHEDGE RN A 22 N TR RaHLE], 255 A AR T
TR WOBEFHAE AT DGE R A AT 45 I 253
R TSR S (GROEAE, 2013) o JFH,
WA FFE & B 2 50T [l R A2 3L (=] 22 8] 1) FC
58 3 5 Bl 2 e ) 22 () LA W AR SEE ( Zhang et al.,
2014 ) o fEGEW IR TR Ie i 8] R Gz sh AR AR
TR I X, (B A5 2 A AR A5 e 352 B
T/ % (Bolger, Perfetti, & Schneider, 2005 ) . H 4t
T [030 F FHE E — iz S S X, 4n b e 5 [ Fn
WO, A — AT —iz SEE RS, 1%
W 2 7 i BB 4 %5 A €4 (Hickok &
Poeppel, 2004 ) AW 57 45 W TR 2 Je i 0] A] g
Z: 5N EA DUE R A B RS R, JFHS
5 [8] 22 Ja] A S RE— Sk vl LUSON BeiERe f . TRl
AMFFE A 2 IR W AR 53 5 A [l —A5 ]
TR /N 2Z B ) FC AL IEARSE . T0 R /N4 R
5 NI A IR IX, 20 X AE S SC R e
5P RIS (PHE, US| 2013) o Rk —
W2 T AR SEITES (L) e wkil (L2) o
R TR /N e s, 25 A, N L2 1T
55 5 T00T /NS 22 R) B ARG, RIATIT /et
Al RESE S L2 I T/ R 5r 5 G X ( Barbeau et al.,
2017) o AWFFTEERTRE ZEME T Bl—A4 5T
NI 22 [E) ) FC 3 5 T LA N J IR 25 114 [ 2 4
HFLAIWIRE ). B2, ARBEIESS R IR 1 il
T RE % B 6 [R5 25 5 ORI DU Tl e B v
AN SRR S B AN T, i HLERR, AR AN
TR, MR S —Fh A R 5 A i B A
FREA T2 feEEa S 51, X RG]
TR B2 RR A BE 1 T A PERIF ST AR AL T b i S 4

BEAh, ASHIFFT s St nT LAk SR 2 A DL )
BRI E RN, 1625 ) B DS e e e
H, DOE AT B R | 2L,
TSI b2 RN B e AR R T e 15
BHEIRRE T, RIGHRAEE T H N MRS, it

X BB A R, DR T4 e A A
WriE

ARBFERATAE—LE /R B, HolbEA %o
b, IRENAMRRZEE G225, Ja TR
REEA BB EEABESEESIR I 2 K,
AHIEFEBEAT XS OGBS (L1) B BERE ) it
AR, X AR AN 45 1A T RE 2 B9
# L1 BRI, R RHROGE# 5 L
Bl B RE A A B A A IR D RELH SURE s A T
5% FRK, ASHFFERH HSK W7 AL OSIE#
DUR R BEATRE M), S TG e, %
JE T AR AE R WTRE T, 5 R PO RS
ARG 2 A 6 L A RE ) 1 B AT T D) REZH 245
i

B, AL T SGRIUNGE & DU R T
RE A Y [ DI REZH RS A5 BIFSE R BB X
A B DUTE R PR M B A 0 1 5 7
AT [l —Ze ML (R A 0] [l — 0] m e i [l
Z BB FCAHSIEASE, FF HAEBRIB T ik 5
ZEMEER [Bl—A TSR /N 22 [8] 4 FC LR IEARSR,
TS 3 5 DUBE 2 DU B B2 4% 18 1A ) FC
ARSI, X RS TR PUBDOSUE Y [
REZHAVRR AR, F 7R DU & DU 2 13 N TE R 21
i ERt T — LS K

AR, S E L Q014). B FLERDUSGHAHUN T L . 7 EE , 4,
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Abstract Resting-state functional connectivity (FC) studies have revealed that second language (L2) reading comprehension can be predicted
by intrinsic functional organization (IFO) within language network. However, these studies select some specific seed regions in language network
according to priori knowledge before FC analysis, which can result in some biased results and neglect of some important unpredictable findings.
Additionally, most previous studies explore L2 reading comprehension largely taking reading as a global construct without considering the
multidimensional structure of reading, thus little is known about the features of IFO related to subskills of reading ability in L2 learning. Therefore, the
present study combined resting-state whole-brain functional connectivity density (FCD) with the FC analysis based on seed regions to investigate the
characteristics of IFO associated with specific dimensions of L2 reading.

Nineteen Tibetan-Chinese bilinguals were recruited in the present study, and resting-state functional magnetic resonance imaging (fMRI)
data were acquired in each participant. Then, the Chinese Character Reading Efficiency Test (CCRET) and the reading comprehension section of
Hanyu Shuiping Kaoshi (HSK) were used to evaluate the global level and two dimensions (literal comprehension and inferential comprehension) of
L2 reading respectively. Next, a novel voxel-level whole-brain FCD analysis was applied to find the key brain regions associated with L2 reading.
Furthermore, the FC between key brain regions and each voxel was computed by conducting seed-based FC analysis, and the correlation between each
FC and two dimensions of Chinese reading comprehension were also evaluated respectively.

The results showed that literal comprehension scores in L2 reading were not only significantly correlated with inferential comprehension scores,
but also higher than inferential comprehension scores. FCD analysis found that the three key brain regions including the left inferior frontal gyrus,
right lingual gyrus and right precuneus had significant correlations with CCRET scores. Further seed-based FC analysis revealed that both literal
comprehension scores and inferential comprehension scores were positively correlated with the FC between the left inferior frontal gyrus and the left
superior temporal gyrus as well as between the right lingual gyrus and the right precentral gyrus. Moreover, inferential comprehension scores also
showed positive correlations with the FC between the left inferior frontal gyrus and the right parietal lobule.

These findings indicate that different dimensions of L2 reading comprehension of Tibetan-Chinese bilinguals in L2 learning have significant
correlations with FC in resting state, and some specific FC circuits are involved in the processing of inferential comprehension compared with the
processing of literal comprehension in L2 reading. More generally, this study also suggests that different dimensions of L2 reading comprehension
can be reflected by intrinsic functional organization, thus may provide important theoretical implications in our understanding of neural processing
mechanisms for L2 reading.

This study differentiates itself from previous research in that it chooses seed regions of FC analysis based on a data-driven approach by
conducting correlation analysis between FCD and CCRET. In addition, the present study takes reading as a multidimensional structure rather than a
global construct, investigating the characteristics of intrinsic brain functional organization related to different dimensions of reading comprehension
(literal comprehension and inferential comprehension) in L2 learning.

Key words Tibetan-Chinese bilinguals, reading comprehension, functional connectivity, resting-state



