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Effects of Handedness and Attentional Biases on Cerebral Functional
Dominance in Dichotic Listening Chinese Character Words

Cai Houde

(Lab of Brain and Behavior, School of Education Science, Nanjing Normal University, Nanjing 210097, China)

Abstract ; Twenty-four left handed and twenty — four right handed subjects were examined using dichotic
listening (DL) test of Chinese single-character words under three attentional conditions ( stimulus-driven,
forced attention to the left ear and forced attention to the right ear) to investigate the relationship between
the Chinese handedness and the cerebral functional dominance, and evaluate effects of attentional biases
on asymmetries in the processing of dichotic listening. The results suggest that the brain lateralizational
organization in processing auditorily Chinese character words in left handers could be different from that of
right handers. The attentional biases in DL could bring about a dynamic fluctuation of performance of the
dominant LH in right handers. The ambilateral changes in favor of the non-dominant LH between the two
hemispheres might implicate a potential bilateral representation of the processing auditorily Chinese char-
acter words in left handers.

Key words : cerebral functional dominance, dichotic listening (DL) test, handedness, attentional biases
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RERE AL T AR, BRI TR 1 Fl, HIE 2N B L 2, SR A B 7 sk I RER ) 3HF.

FUHSHUT (DL) HAR RAG B UT3E 5 AR LR R PR BRI RS RO A R 165 7). AR S F 8
Bt A E 54T (B S R T B & RO R IR ST SRR W m. A BUERHER 1
DL #25"* ~* Wy R HEAT R RFI T H e, th A o EE RS A B LAE M0 0, AR BRIT 0 DB R 2o
FIFHRAAT T DUERFIA K DL MK, 53R Hugdahl 2501 Sk BRI R EB &M 5
HRBIRE ERLEEMERAE =M. B THAT A4 A 15 RE R B DL 36 A R AR 9~ 350 1 #om
TR IE RS A5 32 B w1 S5 BT 0 00 IE R 3R o . B R LRI RS
T EAFFSUFIRERTTIN T ARSI R , [0 R AR 5 X S50 07 0 T AT 24 16
WAL L B T RERZ W

1 ik
1.1 #ik

KM 48 £ (528 4,40 20 £) ,4EHE 19 - 22 . ZFF 10 Tidpi " 162,24 BB AFIFR(F 14
%410 Z)HRERTFH, B 24 4 (B 144 %10 &) EZRRGREFR | 61, BEELF 23 4) Al E
FIFA. 23 ZWELFFHRA LN R B FEREZTE FH/EIEIZIR I RNZ K. 24 4 £FF iR
HIREDHE — 4L R (R A SEsk) H 2RI F. BTA SR 0T 71IE %, BLXF DL $ AR 9 A
ABIRI B AR T #.

1.2 SWFES

SEUT AT SR A B A AR 1 ~4. W — LB SR E AT, SRk ek —&
Philips 7 4B I HLLAE 25 BR800 i SONY MDR—O13 Stk AL SR 52— KA & 40 XX
FIFER. BN FEIBHK 400 ~450 ms, BRI FERE S s, BR—HKFERAE 2.5 min. WK
G F RS HRER RN ELA T, BORESIT ] —X FE AR O L RE T BT S8k
% 1.2 43, B E SRR M, AR5 FIZE 3 .4 47 SR B A6 5, 7 7K 205 |4k
£ 3 min. 5§ — Bk B 52 BRI OR B S, BIEAE AE AT TR B 15 A M AX R B8, SR 5 HEAT O R v B4R 16 R 1
BTN 7EE B A B ok ik B A B MM B FFAART, Tk 0 LR Bl AU W B, M A I — R
25W FIARAT R U BZE AL B IOAR— M. 32 3 4 BBRIBE , L R B 22 B0 B A B A T 30 I 2 7
EAFFHAAEREEEELE. PRI THAEEMEEAH THRLERELA BN FRENE
BEREBEER, URE— ERRE X 26 iR IRT. 2Bk a — L RE L H FILEE
TSR HEAT B, LA U T AL 7 S o B 2 TR IR S o K i 7 24 BR T BB AR SRR AN T B 5 .

2 R

TRRA2(FF) x2(F) x3(FEXH)MERRIT. E6FFAHARLER, £LAHNANEE, R
HRE) B EEEMEFEAE3 &MU NEATE. £ 1 BREANFHRES MOTEERETES
HEiRG 2 FRE M A Y ERR(BERFRNAMASA B IEHRE = 304 HIEFRIR & RIREH40) fEF
WIEH SR (B FRUAM A S A FIER S EE = Zf A B A ERHRE RS/ B E Y IERRER
XS0 RIEE R

*1 EENFUREIMIBSEGTEAERELFRANEEMERENBAENERLER(ESPOIRER)
HEER RI¥IE3H HELE
EH HE EH HE AR HE
EHE 0.90(0.03)  0.76(0.13)  0.89(0.08)  0.81(0.07)  0.82(0.09)  0.85(0.05)
5 e 0.89(0.09)  0.11(0.10)  0.71(0.19)  0.29¢0.19)  0.23(0.20)  0.77(0.20)
FH%E 0.87(0.06)  0.85(0.06)  0.84(0.04)  0.88(0.04)  0.82(0.05)  0.91(0.05)
Y 0.84(0.15)  0.16(0.15)  0.38(0.21)  0.62(0.21)  0.10(0.12)  0.90(0.12)

EXNF

HHF

SEa 4L R SPSSWIN1L. 0 344 LA EE.
21 BEEME
SEEH 2T (MANOVA) R B FIFEHUG 4 BF [ F(1,46) =8.34, p <0.01], RHAF
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FHRNEHRERER TLAHTH, HAEERMNERNHABE. FF x EBLXMNXEERRRE;
FIF xBZB[F(1,46) =36.74, p=0.001 ]LA KB x LB &M F(2,92) =26.46, p <0.001 | (3ZHAE
AT BE =FEEEGTHF x BRI [F(1,46) =20.13, p<0.001 ] FELEH
[F(1,46) =14.03, p<0.001 | FIEZAHE[F(1,46) =4.91, p<0.05 | WA B E/EA. BiARHR
R RIS R T EMNFANARERFAEE THE[F(1,46) =38.94, p<0.001] , 5 R FHNE
HIEHERHABSFLE[F (1,46) =12.45, p=0.001 | ; BB EBRZH T EHNFANEE EHREHERT
HH[F(1,46) =27.82, p<0.001 ] , AR FANPHHERRERAR S, FEABRLXHTLEAFHNH
HEWEERARE GAFHMNAEERZHER TAE[F(1,46) =44.37, p<0.001 ]. Bl E A
MERAGTHHARNER, RFEELABEAMMTARAFHNEREEER FARAFHLF(1,46) =4.78,
p<0.01].
2.2 EmRELER

MANOVA ZR BR: FIF HMEBRFMHMWEZNHARE. FIF x EBFHNLEERAARE B
MF xBMZEEA[F(1,46) =63.14, p<0.001] LIRE x ERFMHHZEERIF(2,92) =18.34, p
<0.001]¥+4r BE =FMEERETHF <« A RA RIS [ F(1,46) =64.06, p <0.001] 1
EEAH[F(1,46) =15.43, p<0.001 | EAEAY+ 4 BE BEBLEERAMHNXEEAAEE B
BRI REENFZG T EMNFHANETERSARABH TAHE[F(1,46) =56.97, p<0.001], 4
MPHOEEERLHERRERTAEE[F(1,46) =56.97, p<0.001 | ; F BEAH XU T ERFHANER
EmbGERBERTAE(F(1,46) =272.26, p<0.001 ] , AR FANEH ERHHERURESTAHE
[F(1,46) =245.70, p<0.001 ; X BABFHTARFHNLGEER SEEXBERTTLEE[F(1,46) =
524.88, p<0.001 ] , R FHKEHEH LEROBESFLEHE[F(1,46) =89.90, p <0.001].
2.3 FRREXEAENER

ANOVA R B/R . FREBSHEEABEAMHL, EMFHNEREZ B ABEZHE, UAXAFIFAHLY
ERZE ABZEME/RBSERSERNERY T BE EREHFSRIEEKSZ MM, REAF
FHHERAWE AEMERGEEZEZRYTaBEZIN, RAELFHFH AN EEERERETR(F(,
46) =5.21, p=0.027]. HBA B SRR F ML, REAFIFAGRE A EFRIER L ERERY
TaBEZNEEMFARREEERRRERT[F(1,46) =5.33, p =0.025 ] [ Bf 42 H IE 5% R B
B[ F(1,46) =7.97, p<0.01], MARFHERARELAFEHRHABRS[F(1,46) =5.89,p =
0.019].
3 Wi
3.1 ARFHNABERD

Xt BEE SCERHE G R T E RSO & 4 T #AT B4 Wi il 56, 38 RUEE 3R  5 B AR TR A B
BT R M F A A B . BT ROR Bh R 40 I 3 B A Rl B BT 22 A B
A B S B9 A T R 1), 0 1) B 0 260 B R I R 5432 SR 400Ur 22 BRI 8k B 3 ' 3t A
FHIR B IS BRI LA B S, BB FE G T RA KRB LR T2 R ke
B, BNk B XU A BRI BGE T BOGRAIE ABRELNE T WS IBM LA RBAZE LR, R s 7%k 8 R
ZEE RIS 8BS s TR B 22 B9 R0 3 BR M A GE B BIA T AR S B TR EA A LR, RaHmH T
FMA B RS RS. B, 2R TA B F ERIEESCEMEE L EEH BER. A LIRAT#EZ %X
BEREMNFIERMEART LA BHIMERESEE LA TN T B ERERR N EEYSZEE
. A, MR ERFHAN A ESEREN TR EREHES TAE KN EFEOHBRTAR, X
PR bR BT ZE B3R F BRI TAEAE B B A D RE IR M1k ABR T LSRR, MRS R T AR F
BArmM TN FHABERESERSERE-BHAERS TAR(LE 1) RF0r =0 m T
BE S B CF—BE, FETE U B A K2 K BRI R X — S RIE T EA B R E 70
3.2 EFFEMHNEBHRDE

SHEMFHRNEH (ZE3K) RHAR, FZH AR FRAERBERARETHRATHENER
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PR XA B TER S AIE B o5 Se R — B (LI 1) AR hRE 2 Rl RUF AT LUE N, DUE 3
BAEMFEM LW FIRIEIL AT A W B A R RS, X SRR BE" M MSL R &R -8 &
PSRRI ZE R TR AR R T AT I “ RIR AR T MBI 948 307 818 5 10 KR o BE BUR BT 48
SR, AT, RERFREAF” R ESH B LA S B TR ANRHERTE 3 BRI,
EZE B A LML, X 5AZRE B

1.0 ’—
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08 [~
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I IE B & 5 T A & iR

01~

! 1 i 1 | L
=R a5 =" HH £ aH

1 NESWXFPHEAEFHERBER( L) NEHERLERER(T)
LR TFAFIFHIR(=24), BEREMFHIR (n=24) ; FENRKE &M, EENEBETLMG, EBAIFERERM.

Annett fJ“ M #5 H#iL " (right shift theory) U Kk, ERFEETRBFRISRSANMBERE
(rs™ 7 ) MK, OB S IRBLBRIA F N AT F E B R ERERIE. A AR FIETM I —
PG R AR, AT AGRADTE SR S R, XU B BT IR  DGERHE E W E IS A RN T
A () . BXFEER AN, FEROESNTHE ARG RS A, U EREUSA
FIF R et , X mMARET B SR T AR F AR RITHW, h FEMNT, AHR RELMF”
B BRI TiE S MEE R, M TIEXHERIESNE SRR L —EBENS
K BRI B ML
3.3 FEELEOFMm

RN FM T AN FHRHRTAEXNAE ()R, LR FRARATHEXNER (L
FER)ME BEFELEEMEELAERG TXMREAYER T SEEMEIrm—B e H B R (WLE
1), X5EHRABET TEEWHIWHRASGERED " B—8m. PEMNRETRSHMmTEX: —&
X ERMEIN TS ; 55— R IEEEME A TMH. ARRSR P EEUERERAE dEENEAXT
FREEE S FAA RS R, WA RN E SRS TR, XEERRE SAENELP I EE #R
PRI LT REERAE R VE . HA RS R ERR &R, £ AR F R B I T AR AL, A TR/
BRI R, AR FHREEAEN A BN EREARRES ERABENAHIERERE TR, BRMX
BT EBERERBLERHEIE, IUFRRAAHFEN TNFWRIFICHLE LIRS 5 ZEE MR
gz MBS, MIER BN A LBRAARRZEENE M, X5 S MA LR AR FHKE 0%
ERA L BB AN BES” Y IR AEERN TESHIBRAE TN RO I EmRERE TR
M2 T, M FHRBRTERBERS ZM FTRALABWLEE (F¥R) KP BEELEHRAN
BREBLABEMERE, MEBLGEERGEERERSWRN LR EMERR TR 0L, AR FEZ
VRN TR B EE R R S R R IIBER SR, X BE S5 Kimura B9 BEOE 2880 A0AF,
3.5 Kinsboune 1 EER " M —. MEEMN THEMFHIALET (CHE5) MERE R EE LM
AR R AR TRE S B4R & XA T BN , 2 F 0T BB A W 7E B KR XU BR1E 5 RAERE . X
gt AT A KRR AR N E XL FHEENARERE—BW. B B FTHEEELAERK
BT EMFHAWERRERABMTEHRF, R F R A F RO FER AL N TN 5EF
FH AT RER RARXT A PR
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EEE FF5ERRAX RS F KT B Ee &

HE 1 AR, ARG R IERIR G G e RN IER R & REEA AR RBCRAL. BiE T REEE
B W TE AR 0 T B¢ 2 o7 R BE , 400 T LE A SR R , R0 T RE XS 45 9 5 A8 B D SRR /5 & U 2 S B
T5RREHEF Y, RFERMES M TN B EE RN FERIBIRSI R4 T RS0 — B R &
Jo7 2 BE AR AER PR , 8 AT LASEEI X U R B AE 55 0 T RAE S {8 by FAER R B AW 12 %4 F 4007
EHMRBZIER ST T AR T, RIHER A ARIB A T 5 Fxt ki B ERIB S A
YA M. B, TE 4 o 754 28 40 B S X v T 1) 3B D SRR, T LE A 4R 5 R AL S BB I R TE TE R 1)
T PIERRIN TRE ) A3 Sk .

[ &% 3mk]

[1] Josse G, Tzourio N. Hemispheric specialization for language[ J]. Brain Research Review, 2004, 44:1 - 12,
(2] Z4, BER UEBESHESHFHRXRRI]. PEHSIEHRIIRE, 1993, 26 (2): 247 -248.
(3] BEF, e, TRE 20 fIPEZBFEANFSESRIFEBRXROTE(I]. PEEBFEERE, 2002, 22(3):

169 - 170.
(4] #ERK, RA, TREE. BESRENHEREEESTREEMBOPR(I]. FEREERE, 2003, 37(4):
363 - 367.

{5] Hugdahl K. Dichetic listening: Probing temporal lobe functional integration[ C]//Davidson R J, Hugdahal K. Brain Asym-
metry. Cambridge, MA :Mit Press, 1995. 123 - 156.

(6] ZEEME WHAWIGEAFRMRBELSNI]. LERE, 1992, 15(6): 25-28.

(7] E7316. FEUTRCH A KRR IRE DREIEXFRYELT]. 0 BAER, 1984, 16(1): 75 -78.

(8] ®HEF. WHEFTCAEERASFHEMRET]. LEFER, 1991, 23(2): 131 -137.

(9] xim, 8. NEHEEFANIHAEAERINE: —TXNESIMBR[T]. OEEMR, 2004, 36(4): 260

-264.

[10] Asbjpmsen A E, Hugdahl K. Attentional effects in dichotic listening[ J]. Brain and Language, 1995, 49(2): 189 -201.

[11] Hugdahl K, Rund B R, Lund A. Attentional and executive dysfunctions in schizophrenia and depression: evidence from di-
chotic listening performance[ J]. Biological Psychiatry, 2003, 53 609 - 616.

(12] ZLXR. PEAMEGRTFSRI]. LE¥R, 1983, 15(3): 268 -275.

[13] Kimura D. Cerebral dominance and the perception of verbal stimuli[ J]. Canadian Journal of Psychology, 1973, 15: 166 —
177.

[14] Grimshaw G M. Integration and interference in the cerebral hemispheres: relations with hemispheric specialization[J].
Brain and Cognition, 1998, 39108 - 127.

[15] Hécean H, Agostini M, Monzo — Montes A. Cerebral organization in left-handers[ J]. Brian and Language, 1981, 12 261
—284.

[16] Annett M. Handedness and Brain Asymmetry: the Right Shift Theory[ M]. East Sussex: Psychology Press, 2002. 21 -
106.

[17] Kinsbourne M. The cerebral basis of lateral asymmetries in attention[J]. Acta Psychologia, 1970, 33: 193 —201.

[FREHE IVER]

—_ 77 —



