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Reading Areas In the Left Hemisphere

The major lobes Some reading areas
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Early English Literacy Skills

Eig(Empirical) EEfMRIFSTIRE G s it 22 > 15
"AANA o B TE Ry EEL S | 5
Hyk # o3 (Prerequisites) :

= ZE 5 (Phonological Awareness)
o ERIWEEREE ST (Letter Recognition)

o ERIEESZEZEERERE ST (Letter-Sound Conversion
= Decoding)

o EHESFAVHEREE ST (Orthographic Knowledge)
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BERATRE =K
(Frith, 1985)

-

1. The logographic [gE:

2. The alphabetic &£
3. The orthographic f&E:

SIEPYRIPEE - KR LIERSE2  EEENE -

B EHUIREMMRIBHE I | SRR | BT 5



1. Thelogographic PEE:
o EEgERH

H— e A R RS 4l
H BT (Mike, Amy) » ZREJE (
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1 Joon
2R ) 3F o
S
3 ANV I
r
S ERTIREMRITIE 2 T SOCERERER | HIRT



2. The alphabetic fBE:
+ B (Word Recognition) 75 7 1 5 RHIl 5
o BEEAEAEANL
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3. The orthographic fEEE

BT R I FE & (Printed Vocabulary Words) »
—BFCF > HIA[HIE (direct access) @

S SEFERIE S ZHZEE o (NB: The processing of
known words activates the middle temporal gyrus, MTG)
FRHEE NS A E BT (NB: The

processing of unknown words activates the superior
temporal gyrus, STG) > TE’&E o
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Phonological Awareness

e 1EAE ~ 2R

& B 5% 2% (phoneme discrimination) 41 : B [p]H
bIERFERIE -

AT E TR - A - g [keet] - HIEE
FHIK] > [ee] > [T ={EE ZAEE A -

| AR AR EEIA T - A - BEF[haepr] - K&
i T e FH M E =6 ¢ [hee]#fl[p1] -

TEREZ > SBELRRE T o 20 0 BeiHK]
[e] - [t]EEiEE Ak (synthesise)i& Ak [keet] -
FEAEHREIREIY T - 40 > FEEbIRIK] - AHFER > Mo
[bilfd[belAZ 7 -
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Phonological Awareness

Some reading areas
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Phonological Awareness

FEMHI AT SUYA B R T SRR T
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Letter Recognition

BETERE ~ TR -

o PHTR - FETREROTEETRE - T
ZFEELA INERE - BURL IS Ry
25 -

Aaaa

- EHRHEM T 1RE ) BIREEF(sight # eight) -

i fs | A HYEF(radio = RADIO)
RN EAIERES) » B AR Y - R
AR AN o
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Letter Recognition

Joseph-Jules Déjerine, 1892

Brain as seen
frem underneath
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(as seen from the midline)

Right Left
hemisphere  hemisphere

Laurent Cohen and collaborators, 2003
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alexia 2000 -

1000
123480758
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Figure 2.1, After a stroke, a patient can lose the ability to read and thus become alexic. The autopsy of the
first alexic patient, described by Dé&jerine in 1892 (top), shows lesions similar to those of contempaorary
patients visualized using magnetic resonance imaging (bottom, after Cohen et al., 2002). In both cases, the
inferior and rear part of the left hemisphere is affected. The intersection of several lesions points to a precise
cortical site whose lesion systematically affects reading. This area exists in any literate person and always lies
in the left ventral occipito-temporal region (white crosshairs). Alexic patients occasionally manage to decipher
a word letter after letter. Even then, their reading time remains slow and, unlike with normal subjects,
increases with the number of letters. They have lost the ability to recognize letter strings in parallel.
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Letter Recognition

« FEMIE—FET] B REEEARN T AE
* Visual Word Form Area (VWFA = occlipito-
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Letter-Sound Conversion = Decoding

He EAE ~ R

* RFEERPEEIN) FR(S) - BREEREY) T E -

a0 - HE
a0 - HE

a0 - HE

KK e
XK -

catae#iEF [k eet]
shipgegamEra[[ip]
knowgesEF R[N o]
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Letter-Sound Conversion = Decoding

A modern vision of the cortical networks for reading

Precentral SUPQ:E;Itnenns’nporm Supramarginal 3 : $ '4 ﬁ _? .‘éi ﬁg% Eg ?F STG ’
gyrus
N HG & PT

Anterior region ~
insula

Top-down attention
and serial reading
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Figure 2.2. The classical neurological model of reading (top) is now replaced by a parallel and “bushy” model
(bottom).The left occipito-temporal “letterbox” identifies the visual form of letter strings. It then distributes this
invariant visual information to numerous regions, spread over the left hemisphere, that encode word meaning,
sound pattern, and articulation. All the regions in green and orange are not specific to reading: they primarily
contribute to spoken language processing. Learning to read thus consists of developing an efficient interconnection
between visual areas and language areas. All connections are bidirectional. Their detailed organization is not yet
fully known — in fact, cortical connectivity is probably much richer than suggested in this diagram.
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Orthographic Knowledge

BElEmE ~ ZHZEM
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Orthographic Knowledge
TMS study: Sliwinska, James, & Devlin (2012): homophone foils

T FEF A FE N %

Some reading areas
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Empirical research implications for
teaching early English literacy skills

Alphabetic [&E%

- o = [ F 4 ﬁf”f- > ﬁ;gg’ O
Logographic [&E% s - A

‘l' KE > nAIg B -
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