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Abstract

Early education is considered to be fundamentally important in Chinese culture. “Foreseeing your
youth at the age of three years, foreseeing your elderly at the age of seven years” is a widely
spread old saying in China, which coincides well with our concurrent understanding of trajectories
of early brain development and language learning. Unfortunately, public awareness of reading dis-
orders (RD), broadly defined as conditions associated with poor decoding printed words and/or
reading comprehension due to neuropsychological development issues, is generally lacking. RD
affects 10% of human populations globally, is easy to neglect but can be mitigated through inte-
grative programs run by government agencies such as education and health, specialist services as
well as joint public efforts. The most important step is to ensure early discovery and early inter-
vention of RD at the pre-school stage so that kids could learn to read before seven years old and
read to learn hereafter.
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1. 5|8

e 2 B A LA ERAS T KR ) 25, A, 2013), SRR T AT HE 54 R
REE PR R (R, 28, 2016) AERT 1A 5330 ik 5 A A ) 28 el 2 PG, TR P B AT 2 AH 8
BHFE G EEEBCGR (W, edEbk, 2019; EHEZE, RAK, 2007; #7468, SAEZ, 20005 £74E, Z5°F, 2014;
FEEE, RORER, 2019), AASBUFIREEEST 1ICAE S PEA . RIEFEIGIEL) 10%M)LE, HEHKRE,
Hh R ZH MO G2 R EARRE R, W OB, S8 E R R, A
PURTS RAFHIAE G B AL . B LR 2T 20E B BUk B S RILIEE T, K — Ll A EAE k-
5 S PR I ) CRBE AT (SR, AR T IRt AT B A R o) (] SRR A S T RS A, R SE R

F—Ji, PRSI — W IR EAE R AR IR R AR, A E AR BT, AES
[58] 152 P B AP 70 P BB 0k R RN R A T B AR AL AR 22 (Liu et al., 2019; Ma et al., 2020), EEMNE&#FAEE
BN L R S faet . FRMRE N 4 B R IS R TR B 45 DGR, SR 5 A48 1 P9 AR E B 1k i 1)
FIPR IS A BT W7 i EEL B0, a0 E P 2210808 Ay in o ] s A B 4 .

2. ZEBRHILERILFET

2] S B i (reading disorders)iz 5 R A28 0B R B W1 S BN RS IE H R 2 B SCH(E BRI T
i 58] 152 %) 44 A R W 1 22 ) B R IR R 1 D AN B R EE A SO TR SR ISR, I PR A ] s B
(dyslexia), & FR A B SR ER AR, 38 AR AR B 2410, B A D SRR e SRR R B (Snowling et
al., 2020). EHSCERE, [REEGIRA S5 REWNAEAARE, HXAET: RS &5 #A i
DRIAE, AF ] 5 PR M 28 AN — o A D T B mghe s T el 152 G PR HE 2 7T R D) R BR AR B (141 1)
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Figure 1. Difference between reading difficulty and reading disorders

B 1. FiEE %S RIEER XA
2.1. [FRFERARIESE

e LT DB AS HOHRE FT B 2] 1676 4, Johannes Schmidt B YCHRIE 1 DR H XS S TE3 DRl 152 1
B Nl (Anderson & Meier-Hedde, 2001). 1877 4F, 8 [E &5~ #(#% Adolph Kussmaul & X &I B 511
e BB S R HER AR N, FLICE AV DR IE S, AR e AT e e AL S BRBE I A, PRI 3
“#H word blindness” KA IRIXFAR. 1883 4, FEEIRFIE )T Rudolf Berlin 75 8! & S5 4iE (dyslexia)
KA “3CFE”  FHRREA FEAGE A R S8 HEAT I —JSREIR,  BAIX 58 4 AN BE B B2 /1 2k B2 (alexia)
(Anderson & Meier-Hedde, 2001; Kirby, 2020). Dyslexia 5 alexia #{ &z T iBEFIAIL, HPR lexia & it
B R, AT dys R ZEEINMER R T a 2BA R EE.

1896 4, J&[EFLIX P24 Pringle Morgan B {XHIE 1 e B FRAGAE I )L Z 9] 5 56 KRR H Il FLER 32
Ke(Morgan, 1896), FFJi T JLE [l Szt 5 (1 7 52 o BN B, HOR B 15 G IEH 1S,
WA (5] B2 B RE ) 58 SC, AR J5 BRAIT 787 A8 1 RFSRIRIE IS o J5 SR IR 22 SCBRAS 5 U B 122 B ASAE
5 sl e S AR BB TG OC, AR NIRIBBZNER, WAR LTINS EEI k= (L
R, 2007). AT, FHZ HEHRNTFA, J:iﬁﬁ?%fﬁﬁ(%ﬁﬁ‘jﬁE"J%Eﬁﬁ(Shaywitz & Shaywitz, 2020;
Snowling et al., 2020):

o B TLREAFRELE A [F] R K F A KA

o RN K Ph R B ISR, N 2R, AR SR AR 10 % B2 mlorh B AR v
B I R ] 5 R SAE AR XS K] F-(Schluter et al., 2020).

o FOIEINLRBIAM . ZIRZ B EEN, RAEAER e . D Eeats KU L2 Rk ] DL RR 2 2] 2
R, AHOBEPR TS S EUR EGER N B

2.2. FEERARMR, AT AR

BEZR D B P by e FH 2R B B B R H NS AR A R AT AN A . R BRI LG RS 2, B
B R RGAE AN M RE L ER W] DU IE IR AT, D B2 PG AE /N 22— AR N AR A By S R A
P oSS A B B =FH, REFREAEREAWE T, ERNAE. SIS
O BRARG R A A, BRI T R T IR IR L. XA )R b A 2 R B E R, BRUE S
MR HCE A SR ST SR ALE K, AT RETC R P 4 B AT D] 5 P e XU (1) L B3 ol SE AR EL I Ik 77 5 B
it o
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e B R AR AE 4 3R L, JLRAT R A R B E S HE 2% RNTTERA R RL, Kk L
AT 5%~10%FH X ] o DB X BRI ST 5 B S A ARG S SCA S 208 v FEE A, L ) 3 B A 14
WAT A T PHIE B SO X B — 28, 290 5%~8% (Ma et al., 2020). [ 3Lkhg A] G £ BE A AIUMUE |
ZHPEEMAOIER, 52 ERESHEREMR, WAKKKE . ABEAr . OB, #eedral
EZ AR (McGrath et al., 2020). BARPIZ T —HZERKENTT, HIBURILERH OV ETIARIE 2
(Facoetti et al., 2019; Gori et al., 2016; Peterson & Pennington, 2015).

3. RAR IR AT IR IAIERERER X%

NATMZ R, EBRRIENRIE . AFENBIRINZ) SR E K 2%, RREH S B GEET
20%. TIFEFRBAINH B, HARFEMEMOVRER 0.8%. AWK H 1 ZAERL)LFII(E 2(A),
FIA IS B RO AR [ 25%, PROEAE KR H B =% BUA BB 80%. 114 X IR 90%
(Lenroot & Giedd, 2006; Li et al., 2018) M KK BZJZ P34 Z 20 M J (1 5% Ak 5 1 2% 5 FE SR, A0 A IS 7
B, U RIS X2 BB S, 0 I R 5% R Ik B AR K KT, R R A 2 A X 4 N 19X 2 o

wELT 2(& 2(B)).
A
& > aQ 5] U

Z2F 2F 2R 2R %=
SA 9@ 12 158 18[

V l"ﬂ

Ig
I.‘-'-‘
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Figure 2. Trajectory of human brain development. (A) Changes of shape and size during early development of human brain
(pictures adapted from Li et al., 2018, Science 362: eaat7615), showing that human brain reaches about 25% of the adult size
at birth and 80% at year three. It was also suggested the brain could reach 90% of the adult size at year five (Lenroot & Giedd, 2006,
Neuroscience and Biobehavioral Reviews 30: 718~729); (B) Postnatal synapse density over time, also highlighting the importance
of early bran development (adapted from http://www.urbanchildinstitute.org/why-0-3/baby-and-brain, where data quoted from
Corel, 1975, “The postnatal development of the human cerebral cortex” Cambridge, MA, Harvard UniversityPress)
2. AEKRABTREE.(A) BEHEKEBPHARFRSKPNEWL(RERE Lictal, 2018, Science 362: eaat7615),
BT R ARRA ARER 25%, M=FHBENAZIZ 80%. HAFARERAARSE ARKNAALER 90%
(Lenroot & Giedd, 2006, Neuroscience and Biobehavioral Reviews 30: 718~729); (B) HBE G KN E EHARMEMEZE,
MNF—MEEIEFA XN RIS BHEEM(RER A http://www.urbanchildinstitute.org/why-0-3/baby-and-brain, E##Ek
B Corel, 1975, “The postnatal development of the human cerebral cortex”” Cambridge, MA, Harvard University Press)

5 2 prR s BB LRI A E AR R, MR LR S RAR WS, W EEs — 8 i h e
Y — DR, — A AU LS R P90 T2 U L AMATEAE R, P AT > 52
8. —SFEIE K A RS Al JLE RS I MNHAERUT R T, YIEERE B RS AiEER
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WY 0 B AR AR RAE LU BETE Wy, ORI S 2 48w DO TR & 7= A I8 DY H 88 40 J LW e g i
M EICHE AR, S HEE N EZWEHEEE, AR A O 1, ST gt
W N B IS Z01E (Lewkowicz & Hansen-Tift, 2012; Perani et al., 2011). % PLG B & ATNE S AR
71, BENB K2 5 HF Y IR AT B

LLIEFRIT B, RINAIE & DIREIAL T RIS R BRAE, WBEANE S EZIEMIE S #Y, HRE
BRI SR AR 77 B OB B 15 )68 . A R A2 b S TR R 0 B B s B i XU 1) LB, A AR
(ML 2 i S B A7 8 ) Pt ORI K & B I Bl it I 48E, AT FH /N IO AR A SE IR B AR B 2 20R - T
B4R FKAER — R R A 1O B 5 3L [F R0 225, AT DUR GF s A5 B S _E 27 J5 1) TE A
5, 7k I 0 BE PR RS

4. FEERERALXNSAYMTRHEEZIEH0I

5] 152 e 1 1) A I 5 A T TR R ATV R A, T 2 e S SR R PR, W E 2 R
YA AE W F % (Kirby, 2020; Snowling et al., 2020). 7 [ izfEaG SUR ML E R E RN T, HBiE
NI R B I B4 LG & S S M AR S B 2 56, R FH — A b 977 428 B0 SRS 4 it 7 42 S5 A 17
B

4.1. B —{F LR SRR AL

4.1.1. REERMEHHBEHRRLE

RIEE B 2T E SRS BAE 2000 45T, WA B E R IEAZ (RIS, 24, 2013;
MedE, 2L, 2016), HARAHRZ2 2R &SI BB RESHRAFHE, EA 2RSS,
RS2 BB LA 2 2 1 1352 B A URSE PR A BE 28 SCOSUAH FL A AR . FE SR AT SCF BRI IR 22 T B, (R
RIS KRG B 75 2 8l B AW (Faweett et al., 1998; Pennington & Lefly, 2001), K52 24RE5]5<7F (Shepley &
Grisham-Brown, 2019; Snowling, 2013):

1) EREHSESRIME. 20 NRE T RN E R EE G, RIAEFR SR 7 Eme, H
LIRS A AR e, MVEM iU BCE (JEniE, 245, 20135 Mlbes, 25 2016), —L&
B K W v 20k e T B R BHEBR R L T “ AT FFUR A Better Start https:/www.abetterstart.nz” , VL4
THE. LE. EES5ALTA Gt 5 RS 8 2 R K BIB#AT IS UK (Gillon et al., 2019;
Schluter et al., 2020),

2) MG HE . B TR A R LE AL, BT E ) LE [ E 2 A4 LR A2 52 RS HE
SSFFEAA ) LEARAFHIMO TR T SRR G B W AR S, OREE T RO PR . o 5538 4 L
BAREKRZ. HD AT R ) LB R 75 D iR 5 R b 5 S .

3) WrEBE L o inIE] () 152 A A 56 - AN M T R W B ) 5 RHE L 28 PR 30 H - http://www.readingcorps.org/,
F R RS B HOE AT T U1, AR BRI G T 35 B R S R e LB, A AR = AR i
IR B A IR B R KR (] 3(A)) o BTN ME 22 AR 3B & S IR AP AT 55, R 5 R K e,
PLEJih 2% - W 5] 5] 152 7 000 BE i

4) MEWHE L =J T KIEEFHERINAE LA & s, A SRR SEIL R AT R 2
g aEiR )L . RIEant, IS R E R SR B 8 Sl = 20107 28Rk i H Fr(1E 3(B)).
SEEPBEL TR LK. BE#E Bk, HA IR ssF T o 5 T M = T v A B R
MIJLEE, AT AU [ 152 5 A 1) S A0l A 8 B I 42 52 T M e A M AN S22 Wiy T, A e 152 o g 1 A7 D 52 8
1) 2] A AR PR B
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Figure 3. Goals of the Reading Corps project and the Three-Tiered Intervention plan in Minnesota, USA. (A) The Reading
Corps project aims to help children at risk of reading disorders (in yellow) to reach the normal reading level (in green) at
Year Three via Reading Corps intervention and stay on track hereafter; whereas those without Reading Corps intervention
have little chance to reach the normal level and evolve towards fixed reading disorders (in red). Picture adapted from seminar
“Early childhood language and literacy, Tiered Systems of Support” given by Professor Lisa Habedank Stewart of Minnesota
State University during your research visit to University of Otago, NZ; (B) Three-Tier reading intervention, where Tier 1 is
widely applied, Tier 2 applied to small groups still with reading difficulties and Tier 3 applied to limited responders of Tier 2.
Picture adapted from “Process Assessment of the Minnesota Reading Corps PreK Program”
https://files.eric.ed.gov/fulltext/ED560020.pdf

& 3. xEPREMBERIEHEBRS =R TmARTEE. (A) WEFZHEBir, REEARIZEEXNKGE
ILEFEBRD)BEMEIETR, E=FREERHKFEGEERSHKARTE; MALTFRHXEL)LEN%
ANKZBERRIZKFE. BRESFHE LK RIZER (A ERT). BEAEMBERZHSHNIRCEETA, B
& BRA e kM M 3L K5 Lisa Habedank Stewart ZIRFEFHTFI = Otago K183 RATHIF AR Early childhood
language and literacy, Tiered Systems of Support; (B) FE=RFTMA R, —RFAETFHEEKR, NERIEEBEE L
NEHARFRRAZRFIETM, MZENARREEEERA=ZRAZTR. RELBXERRIEMNE R E
FHRIFMIRE https:/files.eric.ed.gov/fulltext/ED560020.pdf

41.2. FPLESRERE

By ) LK R B A I I 85 28 2 FhgpEIk, mrRUs I LB K E 5 Rk 2 DA R A S 4y
BT, DT 5o 5] 352 B b XU £ 4 T3 (Schiluter et al., 2020). [ BAE 22 5 )L 3 e BEAS A I H 5 5 ki 6 = [H
brIEAT R A bR, AR/ 5 RS B R ALK (Wood & Blair, 2014). FFHEEE . 1 RFIEK 75 2240 LI
I ShRAE(DIZE, 2015), ARIFEERA TR — BB & .

HvE == PAEFR T 2006 FEHEH A5 2 B S I T LE K B SR R A EUR
https://www.health.govt.nz/our-work/life-stages/child-health/b4-school-check, FH5# & . FiitZEi1 1 K% A
B TR LVER B RBEZX LI, BT ESIEAN EE . S A0 H a5 SR 1%
Wr oA Rk ROEIAERE . ARACRE D1 SAT A E T y . REGE TR RS RIREDH S
b ) LB R TR T T R AE G, H M AR N B TN, 75 ZEA N5 B 13 B A O e I
BRI & T 5 AT 5E 4 (Schluter et al., 2020).,

MEFELE T S R0 HIE VA TE R SO 52, 8 S MR A SC o Aar I 57 B o] A0 (5] 152 e 38 R 72 o
WE AN, RS T (5] S B A AR 75 B G AR R R BB AT RS B BT LR A iR N A
WA RS BRAE 0 5, AT W] DA iR B BB AR T 5t S BB EEE, 5 3 AT DAAR R B B2 A A O ROE
KRB AL o 4 JE ik ] DLRE G J5E R 20 77 T FRA5 B R B2 e 7000 ) HE A P (Lee et al., 2018).
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4.13. RIETFRERESITMH

— AR R RS, PRI TVERIEC . RS 0 T B SRR e AT, X B AER
ORI EHE T LSRR W Z 2R & T 5 0P, AR THE A R S5 IR AT E A A A
WS 4532 i (Schluter et al., 2020)0 XESE LEHBOR R Q] £E [F] — 14 2 e A [R5 A BRI L3, BRE
TiiR F MR Z 2 IR R F . MR & R E . W (7] (] 35 455 J7 T 40 i e B2 AN 2 8, 7
FURFIRTE R R o

ARSI SN, A BT R B R RS FOE R . RN S R PR N AR, T O i
e 2 B A (384 O B KN FIEOR LER AT 5 . TR I 7 45 R S ok 3R] ARk — R A Bl 4

42. BRARME R

e BEREAS 5L & IS BT TR 7 YE B4R S (Colenbrander et al., 2018; Hjetland et al., 2020; Snowl-
ing, 2013), FEARFESIET NG, AEOE . 5 = AN J7 R EUE RS TR I, COARTHE R 2
(Snowling & Hulme, 2020). WA\ AT FE A i (0 XU R BB & IR S P0E ar 44 . SKGsA% 0 S0 i &
M. KESHEWES, RERFARGZZHKRKRW, HZm e RN, §55EEsNPFMLES
G3 M8 e AR A TR 5] T2 B A RS o 35 43 PRI R ] Bt P B T G, e L v 2= A EE i s
TR B BEE, (RS A TR R 0[RS R T(Gillon et al., 2019; Snowling, 2013).

— LTI, 4L R RE ST S P SO S D SR BR A RE DT S FEAR DG, 2 B 5 PR 1 L XU
7, W25 RIS F AT T 7% %(Gillon et al., 2019; Hjetland et al., 2020; Snowling & Hulme, 2020).
EF SO, HERE /IR E L (Hulme et al,, 2019), FEREEREABA CF RIS EIME, OEED
TR E B IR Py 2 S LEAN R TR R A A AR A2 55, 20075 &F4F, 257, 2014). F5E R
EPHE S GRS PRSP DA B R A RS T ) T Bt (Ma et al., 2020; Yin & McBride, 2018).

BT DR PRAGI m FE E A R R I TFBAE , H AT R 2 R R S B TRy — 4k
=201 BT F(E 3(B)) (Fawcett & Jones, 2020), SRWGIEH 2, QBFEH], 18 b A 32 5 oA &
5 RS ) LB PR AE T Bl 32 AR X BB IR T U & B G Bl 52 358, (RIS 38 e 1k IR 703 1 1Y) Bl 132 O B P
BN T 7 45 B Bk AT (] 15 B g ARG (R 2325 VAL, A 4RF 2F — 2B B A S8 (Schluter et al., 2020; Snowling &
Hulme, 2020),

5. fnsE R ERE SRR YL RN

bl SRR B i UK SR E R T, B2 HIIE . ZERMER ST S5 5kl W EMLA
() — 2 A ) S A B P N A B T A KRR B T2 i, R PEE KT AT RIF AL T
ABCR T RILHE R . R, BE S RIRBE T IR EATZh 7 58, Y B T I 4 5 SR BIAR DG 148 5 501
WNAE AT R R R B bR R R, 2012)55 %, 48 B S Reas B A AL . TR ERRn b, ATRAE E
& UL LN 7 T AR

A) BT SRS B E K B T, % AT LS R X, U AR OGRSk R B, AR
WE. PARE. it B LIRS SE7 S50, — AR ik R 9 E R G TRERE R I A
IEAZE ¥ -

1) BTEFT LB, AN L BRI S R S R . B e T DA% [RTRE (R o 4 X
OISR IR PR LM R SRR RS X S AU A 0, TR B R -

2) FUGERT)LE R B SRR A b, RO R 2 45 R AN . K E S AR A 0
H UL ] getth 5 PR, 4% B Brbr e e T, CAORIIE S [ 41 B 52 b — A A0 B 4 0 0l o] Bk

3) il e SRS AR, ISR EE S A B USRS R A, S IE R IR IR T B
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4) NGREE. HEFEER . S HEI— L TN, R, BhEMNFEILERE
iR R R A5 .

B) R HUCS A NS TG . P IEEL P2 i 50 AL, 200 B 2SR InsE X frf L
BT AR SRARAN T B 5 AT B 41X — AR AT IR, 41 L RN A B A ] T R (1 90%.,
AR B TR HE KA. L EIEE . Hu MO 2 E A LE R TS b FE T E S
TIX— 284, AMEMSETRMAREE, 1 H T DB T MR WA 2 1S 22T 1 22 B D0 o i fid
K, AERA REERERG XS ) LE A 78 L KT A P2 .

C) KB ARBIREARS 5. A5 EHREIIE TR, 1h AT Iz b 3
B (R DR B2 PR A B B8 L IR B ST 5 B LE B D e o PR PSR 2 1 W] B B2 T A A
B, ME B CE7 WA ARG RN MLE] o vrgl ) LE /N AR S IR BB, i3
NHLA 5 2 L2 5 AR 5 B R B 5%
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