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语言书写机制的研究进展：来自失写症的证据* 
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摘  要  近年来人们采用认知神经心理学方法，通过研究失语症病人的选择性语言功能损伤取得了许多理论

成果。该文主要介绍了当前比较认可的书写模型，简要阐述了书写过程中所涉及的认知成分，以及从刺激呈

现到拼写出单词的简单动态过程，并回顾了模型建立的实验证据和逻辑思想。 
关键词  书写，词汇通路，亚词汇通路，整合假说，字形输出缓冲器。 
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1 引言

 
 

ӝ У Ȃӝ ᴉᴳ

Ӈ ̙ӝԏ ᴉ ᾃ

ѝ   ̙ ҾУ ӝԏ ὰ

Ȃ ұ э ̆ӝԏ

ӝ ̂ ȁfMRI
̃̆ а ‍‍ Ԉ̆ ╖

׀ ӝѝ ѝ

╗ ᵏҩ ̆ ѝӝԏҩ

ᵏҩ Ȃ ї Э

ᾗ ̂agraphiã ӝ а ̆ӝԏ ὲ‚‍

ѝ а ҽ ̆ ᾗ ̂ lexical 
agraphia ȁ̃ ᾗ ̂phonological agraphia ȁ̃

Ѭ ᾗ ̂semantic agraphia ȁ̃ ᾗ ̂deep 
agraphia Ȃ̃ Ү Э ὡ̆

⁮ Уэҽ ᾃ ҂а Ȃ

ў ӱ   ̆ Ӯ ҉ᾗ ѐ

э ᴉ ̆ ꜛ Ҿ

‍̆Ԉ ‍Ѯ ҵᴐ Ȃ 

2 书写的理论模型简介 

У ѝ҉ᾗ ꜛ ч ў ̔

ҽ ̂ 1 Ȃ̃ӝԏ ╗

̆ ҽ ‡ Ҿ

̂phoneme-grapheme correspondence P̆GC̃ ‡̆
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ӱ ὡ⁮   Ȃ ӝԏ

҉ᾗа Ḯ ̂ wug̃ ̆ Ԉ

ҽ PGC ‡  Ȃ ѐ̆

₁ ̂ /sΛn/ֶ̃ ѐ

Ὧ ̆ son̆sun̆song ̆

Ҿ ὡ ὴȂ ̆ ₁

ὡ Ѭ ̆ бѮ Ὧ

Ѭ ὲ ѬȂ Ѭ ҩӝԏ

Ѭ̆ Ḯ ֗ᴉ ̂ ȁ ̃

Ѭ Ѭ ѐ̆ӝԏ ⁮ ⁮

Ѭ ὲ Ѭ ̆

Ὧ ֗╘ Ѭ бȂ Ѭ

ѐ Ѭ У ὡ   ὴȂ

ѝ э ὴѐ

Ȃ ᾗ У ‟╗ ̆

ᾗ ѐ У ̆ ӝԏḮ

  ὴѮ Уэ   ᾰ

̂graphemic buffer̃̆ ᾗ ѐ

Ȃ   ꜛ ΰ а ̆

ᾗ̂oral spelling ȁ̃҉ ᾗ̂written 
spelling ȁ̃ ̂typing̃ ̆ӝԏ

̂letter name conversioñ ̂letter 
form conversioñч ⁸ э Ȃ 

ҽ ѐ̆ ꜛ чэ ̆ Ἴ

‍ ₥ ὡ̆

ὲ‍ ѝ ἷ̆ PGC ‡

Ȃ ⁮ľPhilipĿ э ̆ ԏֶ

╟ ⁮ ₁ ‍ ѝ/f/ /̆i/ /̆l/ /̆i/ /̆p/
ΰэ ἷ̆ GPC ‡ /̆f/
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f ph̆/i/ ee eăԈ ̆ ӊ

ҩȂ 
УҾ [1,2] ѝ ὡ ὴ

  ὴѮ У а

Ѭ ̆ ѝľ Ѭ Ŀ ľ

ĿȂ ₥ Ҭ ѐ[3]Ȃ 
 

 
1 ҉ᾗ  

3 失语症病人的研究如何让我们了解和完

善理论模型 

3.1 拼写中的通路数量 

ӝԏ ѝ ᾗ а

Ḁᴳ ҩа ‍̆⁞ѝ ҽ ̆

ת ҂ У ѝ ȁḮ ╗

У ѐ Ȃ ѫ

ᴉ ᾗ ӝ ч

̙ ԏ ̆ ҩ׀ ᾗ Ḯ ѐ У

э╖ ̆ У ╖ ᶑ ̆ ᾗ ╖

Ḯ ̆ Ḯ ╖ ̆

‡ Ԉ ὲ╗ ‍ Ȃ 

Ю Ԉчᴁ ׀ ӝѝᴿ̆ ԈЭ

Ȃ ӝ RG[4] PR[5] ҩ Ḯ

ᾗ ╒ ‍ ȂRG ᾗ ̂ 66%̃

Ḯ ̂99%̃̆ PR ᾗ ̂94%̃

Ḯ ̂18% Ȃ̃ У ‍ 1̆̃ ӝ RG
֗╘ѐ 100% ̆ з ҉ᾗ

̆ а׀ ὡ ὴ ̆ з Ѭ

2̃̕     ̆  

ᾰ ⁮ ׀ 3̆ ҉̃ ᾗ ᾗ

̆ а׀

Ȃ Ԉ ӝ ׀   ὴ̆ ұ

Ȃ ұ PR̆ ᾗ ѝ 94%̆

ὡ ὴ 

Ѭ  

  ὴ 

ᾰ  

  

ᴇ ⁞  

/sÒn/ 

ѬѐӮ
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з   У Ԉ Ȃ

ᾗḮ Өѝ 18%Ȃ ᾗḮ

ӝṁ ֗╘ӹӰ 77%̆ Ḯ

ᾗ а ұ ̆҉

ᾗ ᾗѐ ̆ ӝ ׀

ҽ Ȃчэ ӝ ȁḮ ‍ ׀

ҩ ᾗ Ȃ 
҉ᾗ ѐ̆ а

Ѭ ᾳЮ̆ Ԉ ᾗ  а ‡ Ȃ

УҾ Ḯ ҩУ Ѭ ̂ 1̃̆
ὡ ὴ   ὴȂ

ҩ Ȃэ CML[6]

Ѭ ѐ   ̆׀ רּ ȁ

80% Ȃ Ԉ″ CML Ѭ

Ȃ׀ ᾗ ̂44.8%̃ ұ҉ᾗ

̂22.4%̃̆ У а Ѭ

ᾗ֗╘Ȃ ̆҉ᾗ ҂

У ҩ ѬѐӮ Ȃ‍ ὲ

Ԉ ⁮̆ б Ө

б а ̆

50%ԈЭȂӝԏ ᾗ Ḁ̆ ₁ ὡ

ὡ ὴ̆ Ѭ ὡ ὴ

ҩ Ὧ ̆ Ѭ ҩ

Ѭ Ὧ Ȃ ᾳЮӝԏֶ

Ѭ ‍ Ȃ Ѭ

⁸ ̆ ӊ ҩ Ȃ

CML ҩа Ѭ Ȃ 
₮ ҂ѝ

ᵏҩУҾ ȂЭ ⁮ ᾗ ҽ ̆

ὲѐꜛ ҩ ᾗ ᾗ Ȃ ᾗ

ӝ ѝ ᾗ ‡ ̆ а ‡

Ȃз ᾗ ѝ

̂phonological plausible error P̆PE Ȃ̃ӱ╖ ‍

̆ ӝ ׀ ̆έᴇ⁮

‍ ׀ Ѭ ̆   ὴ ч

Ȃӱ ̆ӝԏ ╖

׀ Ѭ ̆ ѫ Э ׀ ѐ ȁ
[7] [8]̕ ╖ ׀  

ὴ̆ ׀ ̂posterior fusiform 
gyrus̃[9] ѐȂ ̆ ׀

ᴁ ѐ ᵛ [10~12]ȁ
[13] שּ ̆ ұ ᵛ שּ ̂extrasylvian 

left hemisphere pathologỹѐȂ ᾗ ї

ѝа ᾗа Ḯ ̆ ᾗ ╒ᶑ Ȃ

ᾗ ⁮ Ѭ ̂ ȁ έᴇ ̃

аת̆ ‡ Ȃ ᾗ ѐֶ

נ ̂secret Æ securt ȁ̃ а

̂cat Æ whj ȁ̃ ̂works Æ worked̃Ԉ

╖ ̂where Æ what̃ Ȃӱ╖ ‍

̆ ׀   ӝ ҩҽ

̆ ԏ  ὲ ׀ ұҽ Ȃ

̆ ӝ ׀ ᴁ

ѐ ᵛ perisylvian language zonẽ̂שּ
[5,14~16]̆ꜛ ҩ Ἷּשȁ Э Ȃ҂שּ

̆ ᾗ б ᾗ ӱ╖ Э ׀

ч а Э̆ ҂ ⁮ҩ

̆ ҩ ҽ ‍⁞ а

שּ ҉ᾗ э Ȃ 
3.2 拼写中的词汇与亚词汇通路间的交互作用 

ᾗ ӝ а ӝԏ ⁮̆

ҽ Ѯ Ӈҵᴐ ȂЮ ԈЬ

ᴁ҉ᾗ ӝѝᴿ Ȃ 
ӝ LAT[17] ї ѝ̔1̃ ̆

ᾗḮ ̂90%~98%̃̆

׀ 2̃̕ Ѭῆ ̆ Ѭ

̆ з ὡ ὴ 3̃̕ ᾗ ̆

з   У ̆ў

ѝ PPĔ҂ ᾗ PGC
‡Ȃ Ԉ ὲ ׀   ὴȂ

̆ У ‍ LAT ᾗ

У ̂high PG probabilitỹ
̆ ̂/k/ Æ k b̆ouquet Æ bouket̃̆ зᴂ PGC
҂ ̆̂bouquet ѐ/ei/ Æ et̃̆

PGC ѝ̆ ұ ӝԏ

ᴂ PGC ֒Ю Ȃ ԏѝҩ

҉ᾗ  ҩч Ḯ ̆У ṁ PG
Ḯ ̂ idiosyncratic phoneme-grapheme 

hypothesis̃̆ Ḯ ѝ PPE
PGC ӊ ̆ ᴂ PGC ѐ

̆ Ԉ Ԉ Ȃ׀ У Ḯ ‡ ѝ LAT
ұ ҽ ᶕ ̆

Ԉ Ḯ ѐ  ᴂ PGC
̆LAT PPE ̆‡ У

Ḯ ̆ Ѯ‡ Ḯ Ȃ Rapp
97 э бѮּר Ḯ LAT ᾗ

╒̆ ᴂ PGC ѐ ѝ 52%̆
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Ḯ Өѝ 36%̆ү ̂p = 0.01̃̆
ҩ Ḯ Ȃ 
э JJ[3] ѝ 30%~40%̆

҉ᾗ ҂ѝ 30%~40%̆ з

ѝ Ѭ Ὧ ̆ ӝ ׀

ЭȂ ̆ ӝ ᾗѐ ֗ᴉ Ѭ

̆ Ԉ э֗╘ѐ ҽ

ᶕ ╠ ӝ Ҭ Ȃ

̆ ѝ ҽ ὡᶕ ̆

Ԉ ╠ ӝ ֗╘Ȃ ᴇ ҩч

ᴐ Ȃ 
RCM[18] У ѐ  

̆ ̆

‾ ₥ ᴂ̆ ̆

ᾗ ╒ ̆׀ Ѭ ̂56%̃̆ Ḯ

ᾗ ὤа ̆ за PPE Ȃ‍ RCM
ᾗ Ḯ ̆ ⁮ὲ ᴁ ѝ 58%Ȃ

ӝ ׀   ὴ̆ ҽ

ш׀ Ȃч RCM ṁ ү

RCM ᾗ Ѭ ӱ 56%Ю 10%̆ 

3% Ḯ ᾗ з‍ ᴁ ӱ

58%Ю 33%̆ RCM   PPE Ȃ

ӝ ҽ ȂRCM ҂׀

ҩ ӊ ѐ ҽ ᴐ

Ȃ 
₥ ⁮ч Ӈҵᴐ

Ȃ 
3.3 拼写中的语音中介 

У ּ Ḯ ѝ̆҉ ὤᵑ

ұ Ȃ Ѭ Ѯ

̆ ṁ ѐӮḮ ̂ obligatory 
phonological mediation Ȃ̃ У

̂orthographic autonomỹ ѝ̆ а

Ȃ ԏ ԈḮ   ὴ

̆ ѐӮḮ ̆

׀   ̆׀ У

‡аֶ    Ȃ׀
ӝ RGB ҩ

[19]Ȃӹ Ю 1̔̃ Ѭȁּר ֗╘Э

100%̆ Ѭ ת2̃̕ ӊ ֗╘

ѐ Ѭ ̂68%~69%̃̆ Ԉ

Ѭ   Ѭ ̆  ׀

  ὴȂ ԏ ѝ   ὴѐ

ҩ Ѭ Ὧ ̆

Ҭ╒ ̆ ̆ ҾУ ѐ

Ѭ Ὧ ̆ ֶ Ѭ Ὧ
[20]̕3̃ ӝ ᾗ ̂94%̃̆

за Ѭ ̆ ҩ ѐӮḮ

Ȃ 
3.4 字形输出缓冲器表征的内容 

Caramazza ӝ[20] ѝ   ᾰ ׀

ֶбУ ѝ Ȃ ұ ұ

̆ аֶ Ѭ ̂ ȁ

έᴇ ̃̆ ҂аֶ ֗╘ ὡ ̂ ᾗ ҉

ᾗ ̃ ֗╘   ̂҉ ᾗȁ ᾗ

̃ Ȃ Ѯ ὡ ᾰ

 ̆ ᶑ ‡ ̆ ҉ᾗ

  Ȃ ѐ   ᾰ

ѐ ѓ ᾃ ̆ ȁ Ԉ
[21~23]Ȃ ѐ ᴁ

̆ ̆ὲ ѝ

Ȃ ұ ̆ ֶ ӝԏ

҉ᾗ Ȃ80%
̆ꜛ Ѭ ч ‍̆ ľ Ŀ̆ ѝ ̆

Ѭ ѝľ ĿȂ [24~27] ѝ ҩḶ Ѯ ̆

ѐ ꜛ ȁ ֒ чэ ‍Ȃ ӝ

ԏ Уэ Эб ѐ

Ȃ ̆ ֒ ҉ᾗ

ἷȂ Law[25]‍ ҩ ӝ SFT ᾗ

ᾗ ̆ ὲ‍ ѝ ȁ ֒ȁ Ьэ

̆ ֒ ҩ

̂211/315̃̆ ѐ ὴѐ

҉ᾗ ἷѝ ֒Ȃ [28] ѝ SFT
ᾗ ᾗѐ ̆ ‍⁞ѝ 40%

53%Ȃ SFT а׀ ᾰ ̆

╟ Ȃ ἷ

У Ȃ ӝ WLZ[28]̆ ᾗ

100% ̆ ҩ ╟ ׀ Ȃ

ᾗ за Ѭȁ ̆҂

  ‡ ̆  

̂ ֒ ̆ ᾗ ᴂ̃̆

WLZ   ᾰ Ȃ з̆‍

ὲ ‍ ֒ Ȃ

҉ᾗ ἷѝ ֒̆ ᶑ

ұ   ᾰ ѐȂ 
̆ ‍ ᾗ ӝ ᾗ ̆
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  ̆ꜛ

ᴁ ȁ ȁԈ ἷ ᶕ [21,29]Ȃᴿ

ӝ LB[21,29]ȂLB Уᴁ ѝ ‾ ӝȂ

ᾗ ̆ὲӹ ╖ Ȃ ᾗ Ḯ

֗╘ѐ ⁮ ̆ з Ḯ ҉ᾗ

׀   ȁ ֗╘ У Ȃ

  ׀   ᾰ Ȃ У ‍ ὲ

̆ ᾗ Ԉ‍ѝ ̔

̂ letter substitutions̃̆ ὡ ̂ letter 
insertions̃̆ ‮ ̂letter deletions̃̆
̂letter transpositions Ȃ̃ ѐ̆

99.3% ѝ ̆ ἷ

ѝἷ ̆ ѝ Ȃ Ḯ buffer
ѐ ἷ / ᶕ ̂c/v status̃

֙̂letter identitỹ̆ зч ҵ ̆ Ԉ‍

⁞ Ȃ׀ LB ҉ᾗ ̂double 
letters ̃ ̆ ̂ geminate 
substitutions̃̆ ̂’sorella’[ ]Æ sorrela ’̆marrone’ 
[ ]Æ mazzone Ȃ̃

0.2%Ȃ Ḯ buffer ѐаת ҩ

֙ᶕ ̆ ᶕ Ȃ 
Ю ȂӱЭ ѐ

ԏ ̆ ᴁ ֒̆ ѫ ֒

  ᾰ ѐ ᴉ ȁ ᴉ ̆ ѝ

Ὧ Ȃб а ̆ ѐ

֒ ֗ᴉ ̆ӝԏ ӱ ⁮

̂ Ȃ̃ Ԉ ֒ У
[28]ȂЮ ‟ѡчᴁ ᾗ ӝ

ᴉ Ҿ Ȃ ӝ CK[30]̔1̃
Ѭ ̆ רּ 100%

̆ ὲ Ѭ 2̃̕ ֗╘

ѐ נ Ѭ ̆ з

̂7/53̃ᴂұ ̂20/23̃̆  

ὴ ׀ 3̃̕ ᾗ ᾗ ֗╘ ‍ѝ

ч ‍̆ Ȃ ѐ CK
̂PPẼ̆ ѐꜛ Ө б а

Ȃ‍ ӝ ̆ CK ֶ ѐ

У ‍̆ ᶑ Ȃ аӨ

ꜛ ҩ ‍ ̆ ꜛ ᶕ Ȃ

ᶕ Ԉ Ȃ҂ Ὧұ

έᴇ ֒έᴇᴁ ᶕ ȂЭ WLZ[28]̆

ᾗ ̆ ׀ ᴁ ᾰ Ȃ‍ ὲ

֒ḥ ұб ֒

̆ з ұΰ

Ȃ Ԉ   ѐ ҩ ֒

֙̂ identitỹ̆ ꜛ ֒ ᶕ Ȃ 
₥ ẹ ұ   ᾰ

׀ שּ ̆ ȁ

̆₥ б buffer ׀ Ὧ
[31~33]Ȃ 

4 结语 

Э ̆ Ԉ ᾗ ӝѝ

⁮ҩ Ȃ Э

₥ бת̆ ҂

а ӝԏ У ̆Ԉ

Ȃ Ἴ̆ ԏ ὤ ᴁ

ӝ ҉ᾗ э ̆ӨӨᵑ ѝ

а ̆ ѝб ₮

̆ Э ╖ б

₮ Ȃᴿ ҽ б Ӈ

ҵᴐ ̆ ԏ Ԉ ẹ

ӱ ₮Эҩ ⁮ч Ὧ ת̆שּ

₥ ⁮ὲӇҵᴐ ₮ Ȃὲ

̆ӨӨ ӝ ѝ   ҂

а ̆ ԏ ӝ҉ᾗ Ԉ

₮Э ᴁ̆ Ὥ ԏ

Ȃᾋ ̆ ұ ұὲӹ ̆

ԏ҂ Ԉӱ   ̆

Ԉ ᾱ Ȃ ̆ ԏ

аת Ѭ̆ ҂ ѓ

ѬȂ ӝ ׀ ᴁ̆ᴳ ї

╗ Ȃ ԏ ӝ ׀ ″

   ׀   ὴ̆ї Э Ԉ ж

╗ ‍ ӝ̆῏

ӝ ҉ᾗа аᵳȂ Ҿ ᴐ ұ

У ╡╒ Ȃ 
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