Advances in Psychology ‘L ZHERE, 2016, 6(7), 790-797 Hans )i
Published Online July 2016 in Hans. http://www.hanspub.org/journal/ap
http://dx.doi.org/10.12677/ap.2016.67103

The Cognitive and Neural Mechanisms of
Reading: Comparing the Neuronal Recycling
Hypothesis and the Interactive Account

Kun Wu, Xinran Xu, Yidan Qiu

School of Psychology, South China Normal University, Guangzhou Guangdong
Email: 925404572@qqg.com

Received: Jul. 3", 2016; accepted: Jul. 16", 2016; published: Jul. 27", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).

http://creativecommons.org/licenses/by/4.0/

Abstract

The language psychologists are fond of exploring the mechanisms of reading: how is the semantic
information accessed after a word is recognized? Is there a brain region specialized for processing
and recognizing visual words? Further, how does our brain process the phonological information,
the visual form information and the semantic information of a word delicately? To answer these
questions, psychologists proposed distinct hypotheses based on a set of psychological researches
and neural imaging studies. This article makes a comparison between the Neuronal Recycling Hy-
pothesis and the Interactive Account towards words reading, and explains the importance and li-
mitation, combined with a meta-analysis research.
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B ERDI BRI R, AN E SR ARy B 52 25 B 3 AL o A (61 5 4 R PF R R & AR R %
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2 FARE AL RS R AR 215 5 W v e B A B 2 5, ] 5 e B RS SRS E R Ak
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FUAE 19 AT, FRER O BR AR AR 20 PARCR B0 7E 2 T AR A B4R AT O3, 2000 4t fMRI A
ERP T Bt 1E 450 R 5 57 [ IR AR 32 35396 N B S2 36 58 & L (Nobre, 1892; Petersen, 1988), ki 2 flll ity #h
MR [ S DD RE SR WA ¢ . TE 2R FUR B, 1% A DX 0 AN 56 4 b %o 45 3] S ) A0 i A AR i
AP BCA N (Dehaene, 2002), 1A 5251 2 (A7 B AN K /NS B 5200 (Cohen et al., 2000; Dehaene,
2001) IXFER RIS FRTHEE OB 2 SATHEN ) —ME B IIREAH) & PSS EIEIN T T2/ X Sl
PR T T o

AT Z R FUEE R, XN X AT B [ S D Re B A R R . Song 45 ATE 2010 AL VWFA [1)
O AR T E A PR A0 3149384k (Song et al., 2010), I FEEEIZA] LU BRI B VWA X S0 HI 0%
J % (Hashimoto & Sakai, 2004; Song et al., 2010; Yoncheva et al., 2010); Price 1 Devlin £ 2011 t45H, 18
MRE R X () 52451 B S B 3 D BERE RS (Price & Devlin, 2011); £5E X LRI, M5 X (AN 205 3 7T g
X IE IR B

SR R EBTFURE, R I3 B e 0/, T T 2 44 R0 T L R e 5] b ik 8k
47 B AR 35 X 840 (Baker et al., 2007; Price & Devlin, 2003: Price et al., 2006). X #3567 X £ G INR,
TEA R AT e _ L &R 52 2 T Bk (Dehaene & Cohen, 2011).,

2.12. HUMETH VWFA: #ZBERARMK

GRG T IR D RERG SR BB W T AE TN AU R ¥ — R BB LA, Dehaene Al Cohen 7 2011
SEREHVERE: AN ZRDUBERE 1 SIS LA AR T LR A DX )R R b, O B AR L T
ST B & 1 5 B S R G 2 A B EE 00 (Dehaene & Cohen, 2011).

Dehaene B X AMEHFR il £ 10 FE 3% (The neuronal recycling hypothesis). BiHIH & &, ZIAA
AT NI R B IIRE, 1BF TS RGH0H B AR CLZE T A0l GE7E N B35 R 2 7= B 2
SO, TRDRE NI AN B A% R et —ANRE S T RS OS2 RS 40 T . [RItk, Dehaene HE—3D3H,
BRISE 2 ST %A & —AS “HZ R H 7 (neuronal recycling)id e, BIE — N eHIELE I 2 2 G S
B EE R IES b X B PR FR MRS, R OE SR PR IEN AR AL,
B “PhEERH” HoRiEE R RN IR AR AR, I B R R AR IR N R R4
B b o ARVOESEH, BRI RE R A2 B AE RN SCAL B AN T TH R ZR R BR 1), A4 IR 260 K e 2 5 X
B R R R, 9 Wt AL 1) /N AR (R TR AT 1R A A P A DX S A 5 PR TARAS SR A B ()3
PRI SCAIRI 22 48 BRI 6 X SR 55 RN T 1) R BFF 5 TR AR AL A A

FIRIXAME UL, Dehaene $&H: 55 B8 I ERTIENRL L K )2 (1) 42 B 1450 56 14 36 1Y) R 0 16 A6 P
Bt R RADRM . A BB FR I, B EAR —FE, MLR A A BRI B8 ) 2> 5245 (Szwed et
al., 2009; Szwed et al., 2011). #— BB TR, W57 X 5L K ZG H5r =S, 1 jE & g Rt
Ao AR LA 5 B U (Szwed et al., 2011). 534bh, BSSCHM TR R 3R HT, A LA K HE 5T
SRGHIET FFEMLBOERA S, I HIX e m i &80 B R 5O 0 SFe 582 ILEL A (Changizi
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Price $2 i1, VOT (IEMILIX )AL Th e L HIAC BAE @ LARRXRE — MR L FEd A S 2 A ik
fEsE R, AE LR RRIE T AE AT ds i B A AR U P 4R i R (Price & Devlin, 2011). Jf H
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RSk, TR 2 AN IXAE SIS AR I 45

H AR, Price INFITERL ARG & — AN IVEE S S B : AEAR SR RRoE B2 A e i 2 [X 3
I E AN IE R E AR RDERL R REHI LD ERDEHRGEN T, BRSO DReEd & a T
7B I ) R P R A5 B AN, R E B R R ) B B R I T AR 4R S X ST AR,
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XTI R, Price $2 HECE RIS B 455 46 i Bl H 50, A A B S AR e T i 2 b
(55 2 A R 5 SCRAEE B . R SERTAI AR, VOT X S IBuS 8055, Kyt &b 1
W SUE BT REXT VOT [ A, — BES 5 B8 2152 2, 2 5380 i) el 2R A0l 1wl ) 38,
B e R B2 s LA 1 A ERE R VOT A% 5 B i T . XA SRR B B R R, A
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Pl & GEPI AR D REREB (T 165 16 SO ISR 5 AN e 22 03 B K 5 TR K AN R 3 A
Pomiae. X SBE E N = MR ILE AL,
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W AERA R IR S ORI, VOT RPBHA £ T L A4 54 8 7 A S SRR o [RS8 S R
HATR AT KA LR TR T, SRR ESS, FNIR e — AR R
E, R E LT A BGRT A, BUE SR 0 VOT # HIRAIRT . JRIRIKMELE, Price
R T AT H B R0 1 5 B R

(AR, Price HF h DL ROBGR I FEPELS T REBTE A5 BORTI R E 4L, AR BAGE P 22
AR ST R
22. FRFNEESE . BBENHE—F X E(ERIER

Cattinelli 7£ 2013 K3 —fi2E T 1992~2008 1) 5/ it & AR KR o i, KL T = A4
2 : DUAR IR DX RN RORH SR X Ay =5 140 0 52 T D9 6%, DA B P AR R ] 7350 2 32 PR ] 4 G I 8%
TS ORI DX R TH /Ny 3 B ] A DG X 2% (Cattinel |, 2013).
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GRS R E S N AR ANEX 2y, PEER “VWFA AT D BE R S 7 A AR 40 s i R A
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140 Dehaene #E3CHHR BN, KT “HpRAL” A CUEFUET HES D — AR E O, &K
SR FAE LR R o B E B FE N Z —. Price 28 NN VWFA AAELEX Bl S 4F e, A2 xd 3L
AR DhREREATHER I, BRI VWFA 19728 BAE R4 DhREAE SN st A2 Hhoet i i RS B R e ks i
Dehaene 25 N5 (142 VWA 75 I AL £ RIS U BEE R 4nfid i 2 gn it 77 50 E R T R 544,
DA G 5 BARAS T A S B8, F BT 32 BEARHR AT AT 12 VWA SOBIIIANRIIG, B T4 ke 2 [a] 4
AFEEEMEAR TR R, FTUART ERATER.

TORTE VWRA G RHRIEOE B LS B A AN R EE

Dehaene 1Ay VWFA S ] sl 3 3L H b 1 i 30D B8 Sty , A2 T VWA S T IO (e 1 4%
Rt AN SRAKYE Price 22 BLAE I BAR MR, 1A SR BE AR . 58 4 AT e = DR D il o
7E L E IR 2 1ok B B BN BE . U SOROE, T XA I R B4 1 N AL AN 2 R A
.
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Dehaene 156 VWFA X X7 BEHIEZR I SN R 7“0 BEHIRIZS ” (bigram detector) [fj#hi£2
i, HUCHIXF VWFA X R i 7 200 a4 kR R S M B 0 EA I 2 — Price JUA
N, FE T2 AR AR RIS AN FH 2 BA A b 22 S (R 14, 1 mT DR A b AR K 22 8 VWA I AL 45 51

BT UL R = AR E, AR VWA B BTSSR R AR 21 T MR 458, (R IE QA SCRT
SIATRY, P E RN ) R AN AE BRI ARV P JE R AR

AT, MR B EAERAE VWFA DR A7 AE — & FHiR.
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2) BEXHFR

Dehaene [ £ T B = Z M IR A R, TR UFHUARRE T L5072 T% X (VWEA) X - % Il ORI
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F0u] DA I 3 s F ek 7 (prediction) (A7 5 B 7 2k 1% (prediction error) MR 70 AIRRE , IXANERZE N —A
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R R BE SOREAE R, 2NN A B (5 SO 2 S5, B R S 2R 50 T 2 1R AR B R %
FEWBANROE T 2 We ? Rt IX 2 58 BAE VR E DURRE Y B 5 ) o £ RO AD Tl 2 i VOT 11 AT
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SEAETFEALN), JCIHRAENLL 35 Jm A ST E L T R T DUREI, X 4 SR HEWT 1% B8 1

Bl (References)

Baker, C. I., Liu, J., Wald, L. L., & Kanwisher, N. (2007). Visual Word Processing and Experiential Origins of Functional
Selectivity in Human Extrastriate Cortex. Proceedings of the National Academy of Sciences of the United States of Amer-
ica, 104, 9087-9092. http://dx.doi.org/10.1073/pnas.0703300104

Cattinelli, 1. (2013). Reading the Reading Brain: A New Meta-Analysis of Functional Imaging Data on Reading. Journal of
Neurolinguistics, 26, 214-238. http://dx.doi.org/10.1016/j.jneuroling.2012.08.001

Changizi, M. A., Zhang, Q., Ye, H., & Shimojo, S. (2006). The Structures of Letters and Symbols throughout Human Histo-



http://dx.doi.org/10.1073/pnas.0703300104
http://dx.doi.org/10.1016/j.jneuroling.2012.08.001

i %

ry Are Selected to Match Those Found in Objects in Natural Scenes. American Naturalist, 167, E117-E139.
http://dx.doi.org/10.1086/502806

Cohen, L., Dehaene, S., Naccache, L., Lehéricy, S., Dehaene-Lambertz, G., Hénaff, M. A., & Michel, F. (2000). The Visual
Word Form Area: Spatial and Temporal Characterization of an Initial Stage of Reading in Normal Subjects and Posterior
Split-Brain Patients. Brain, 123, 291-307. http://dx.doi.org/10.1093/brain/123.2.291

Dehaene, S. (2001). Cerebral Mechanisms of Word Masking and Unconscious Repetition Priming. Nature Neuroscience, 4,
752-758. http://dx.doi.org/10.1038/89551

Dehaene, S. (2002). The Visual Word Form Area: A Prelexical Representation of Visual Words in the Fusiform Gyrus.
Neuroreport, 13, 321-325. http://dx.doi.org/10.1097/00001756-200203040-00015

Dehaene, S., & Cohen, L. (2011). The Unique Role of Visual Word Form Area in Reading. Trends in Cognitive Sciences, 15,
254-262. http://dx.doi.org/10.1016/j.tics.2011.04.003

Harley, T. A. (2004). The Psychology of Language: From Data to Theory.

Hashimoto, R., & Sakai, K. L. (2004). Learning Letters in Adulthood: Direct Visualization of Cortical Plasticity for Forming
a New Link between Orthography and Phonology. Neuron, 42, 311-322.
http://dx.doi.org/10.1016/S0896-6273(04)00196-5

Nobre, A. C. (1892). Word Recognition in the Human Inferior Temporal Lobe. Nature, 372, 260-263.
http://dx.doi.org/10.1038/372260a0

Petersen, S. E. (1988). Positron Emission Tomographic Studies of the Cortical Anatomy of Single-Word Processing. Nature,
331, 585-589. http://dx.doi.org/10.1038/331585a0

Price, C. J., & Devlin, J. T. (2003). The Myth of the Visual Word Form Area. Neuroimage, 19, 473-481.
http://dx.doi.org/10.1016/S1053-8119(03)00084-3

Price, C. J., & Devlin, J. T. (2011). The Interactive Account of Ventral Occipitotemporal Contributions to Reading. Trends
in cognitive sciences, 15, 246-253. http://dx.doi.org/10.1016/j.tics.2011.04.001

Price, C. J., McCrory, E., Noppeney, U., Mechelli, A., Moore, C. J., Biggio, N., & Devlin, J. T. (2006). How Reading Differs
from Object Naming at the Neuronal Level. Neuroimage, 29, 643-648.
http://dx.doi.org/10.1016/j.neuroimage.2005.07.044

Song, Y. Y., Hu, S, Li, X,, Li, W., & Liu, J. (2010). The Role of Top-Down Task Context in Learning to Perceive Objects.
Journal of Neuroscience, 30, 9869-9876. http://dx.doi.org/10.1523/JNEUROSCI.0140-10.2010

Szwed, M., Cohen, L., Qiao, E., & Dehaene, S. (2009). The Role of Invariant Line Junctions in Object and Visual Word
Recognition. Vision Research, 49, 718-725. http://dx.doi.org/10.1016/j.visres.2009.01.003

Szwed, M., Dehaene, S., Kleinschmidt, A., Eger, E., Valabrégue, R., Amadon, A., & Cohen, L. (2011). Specialization for
Written Words over Objects in the Visual Cortex. Neuroimage, 56, 330-344.
http://dx.doi.org/10.1016/j.neuroimage.2011.01.073

Yoncheva, Y. N., Blau, V. C., Maurer, U., & McCandliss, B. D. (2010). Attentional Focus during Learning Impacts N170
ERP Responses to an Artificial Script. Developmental Neuropsychology, 35, 423-445.
http://dx.doi.org/10.1080/87565641.2010.480918

Hans X
PR EREZU RS

BARRTEWRSS (QQ. ffE. WA AT
G VT I A3 A A 1)

24 /NI DL R S O BT A 8 il

AT HIAE 2 AR i

L [FAT VR

IR

G2 78 o I IS T AL

PeREiE ST http://www.hanspub.org/Submission.aspx

NooaprwhpRE



http://dx.doi.org/10.1086/502806
http://dx.doi.org/10.1093/brain/123.2.291
http://dx.doi.org/10.1038/89551
http://dx.doi.org/10.1097/00001756-200203040-00015
http://dx.doi.org/10.1016/j.tics.2011.04.003
http://dx.doi.org/10.1016/S0896-6273(04)00196-5
http://dx.doi.org/10.1038/372260a0
http://dx.doi.org/10.1038/331585a0
http://dx.doi.org/10.1016/S1053-8119(03)00084-3
http://dx.doi.org/10.1016/j.tics.2011.04.001
http://dx.doi.org/10.1016/j.neuroimage.2005.07.044
http://dx.doi.org/10.1523/JNEUROSCI.0140-10.2010
http://dx.doi.org/10.1016/j.visres.2009.01.003
http://dx.doi.org/10.1016/j.neuroimage.2011.01.073
http://dx.doi.org/10.1080/87565641.2010.480918
http://www.hanspub.org/Submission.aspx

	The Cognitive and Neural Mechanisms of Reading: Comparing the Neuronal Recycling Hypothesis and the Interactive Account
	Abstract
	Keywords
	浅析单词阅读的认知神经机制——基于神经再利用假说和交互作用观的比较
	摘  要
	关键词
	1. 语言的特点与阅读的界定
	2. 单词阅读的认知神经机制
	2.1. 字形识别的研究进展与理论
	2.1.1. 字形识别的研究进展
	2.1.2. 进化视角下的VWFA：神经再利用假说
	2.1.3. 字形识别过程的交互作用观

	2.2. 字形识别与语音、语义通达的进一步交互作用证据

	3. 讨论：意义与局限
	3.1. 字形识别：两种理论的比较
	3.2. 字形、语音、语义交互作用的元分析证据

	参考文献 (References)

