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果蠅的溝通 
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蜜蜂的溝通 
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Fig. 51-31 

長尾猴溝通 
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鳥類學習唱歌的過程因種類不同而有差異 
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研究動物的溝通有助於瞭解
人類語言的演化 
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紅毛猩猩的手勢是有意義的 
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猿猴與嬰兒的右手指向及左腦語言區的發展 



2012/11/06 

鳥類學習唱歌與人類學習語言的過程相似 
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人類溝通的演化歷程 
30萬年前口語出現 17萬年前語法出現 5萬年前壁畫出現 

6000年前文字出現 



2012/11/06 

2000年前書籍流傳、100年前電報電話出現、 
80年前電腦出現、40年前網路出現、10年前Facebook出現 



語言起源的一種傳說 

Around 650 BC, the Egyptian king Psammeticus reputedly had two 
children raised by a mute goatherd, isolated from all linguistic input, 
to determine what language they would speak spontaneously. As 
legend has it, the children’s first word was bekos, so the king judged 
the ‘original language’ to be Phrygian, in which bekos means bread 
(that bekos represented the bleat of a goat was apparently not 
considered). Today, such an experiment seems both unethical and 
naive, for we know from numerous examples that children deprived 
of linguistic input will not spontaneously speak any language. To 
acquire language, humans need rich linguistic input early in life. 
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人類在語言隔絕的情況下只能發展出基本的溝通方式，
但語言可以持續演化 

 
Deaf children raised in hearing homes spontaneously create simple 
communication systems termed home-sign. Lacking semantic and 
grammatical complexity, such systems cater only to simple, specific 
needs. 
 
Adults thrown together with no common language develop pidgins-
communication systems with small vocabularies and simple grammar. 
 
In both cases, later generations transform such simple systems into true 
languages, with a full range of grammatical expressiveness. Pidgins can 
become complex, stable languages known as creoles in just a few 
generations. 
 
In Nicaragua, deaf children transformed a set of simple home-sign 
systems into the full Nicaraguan sign language (NSL) within a few 
decades. 
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人類語言的獨特性 

1. Allow us to designate an infinitely large number of items, actions, 
and properties of items and actions, and to do so with respect to 
items that are not immediately biologically compelling. 

2. Allow us to relate items, actions, and properties to one another. 
This propositional level of semantic content is beyond the scope of 
any known animal communication system. 

3. Allow us to express relationships between events and states of 
affairs in the world, such as temporal order and causation. It reflects 
the human ability to conceive of an enormous number of concepts 
and to relate them to one another.  
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The preserved brain of Leborgne (Broca’s patient “Tan”) 

布羅卡區 
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左腦的語言區及神經連結 

維尼克區 

角迴區 



Generating 
 words 

Max 

Speaking 
 words 
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 words 

Seeing 
 words 
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Lichtheim’s 語言處理模式圖 

A: information about word sounds 
M: speech planning and programming 
B: conceptual information 
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布羅卡區失語症(Broca’s aphasia) 
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維尼克區失語症(Wernicke’s aphasia) 
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缺少名詞的人(The man without nouns) 
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沒有一個人的語言區是一模一樣的！ 
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失語症&大腦語言區  (BBC brain story) 
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詞彙網路的階層 
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Lexical (word) decision task 
Prime 
 car 
Target 
 truck (real word, related) 
 tulip (real word, unrelated) 
 tckur (nonword) 
 turck (pseudoword) 
 
 
Expectancy-induced priming 
 car: truck, bus, taxi, etc. 
 cat: dog, rabbit, mouse, etc. 
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腦中詞彙的組織方式 

大腦儲存詞彙的方式絕對不像字典！ 
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不同性質的詞彙儲存在不同的腦區 
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產生語言的三個層次 

語意 

詞彙 

語音 

Cat (four legs, furry, tail) Semantic categories 
(animals vs. tools) 
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口說語言與書寫語言的認知系統 

Semantic memory 
(as oppose to 
episodic memory) 
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說話的過程 
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口說語言並沒有明確分斷 

Segmentation problem 
How the brain is able to extract meaning from speech in the 
face of this variability in the physical signal? 
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口說文字辨識的群組模式 

Lexical selection 
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腦中有專門處理語言文字的區域 

左腦特化 
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腦中字母辨認的可能模式 (serial) 
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字母辨認會受文字的影響 (parallel) 

When the word node “trip” is activated, it will send out 
inhibitory signals to low layers, and letters and features that 
do not match the word “trip” will be inhibited. 



Word superiority effect 
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句子的構成要素 

S: sentence 
NP: noun phrase 
V: verb 
VP: verb phrase 
PP: prepositional phrase 

Who has the binoculars? 
the spy or the cop  
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句意理解的過程：語法預示效果 
Prime: The child watched by the parent was playing quietly. 
Target: The man watched by the woman was tall and handsome. 

This reduction in the amplitude of the ERP to the second 
presentation of “by” can be interpreted as evidence that it was 
easier to understand the difficult syntactic structure when it 
had been primed by an identical structure. 
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句意理解的過程 (interactive model)：關鍵字效應 
Before the scientist submitted the paper, the journal changed its policy. 
After the scientist submitted the paper, the journal changed its policy. 

prefrontal 

Frontal 

Occipital 

300 ms 
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文字在句中的整合 
Correct 
     Trains in the Netherlands are yellow and very crowded. 
World knowledge violation 
     Trains in the Netherlands are white and very crowded. 
Semantic violation 
     Trains in the Netherlands are sour and very crowded. 

N400 is a signature 
of semantic effect 
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標點符號幫助句意的理解 
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詞彙在整段文章中的整合 

This is very rewarding but tends to be quite expensive even if you own 
all that you need. The outfit does not really matter. One can get 
seriously injured without proper instruction even if it comes more 
naturally to some people than others. Some don’t like the smell or the 
lack of control. So some people are scared to try even if they’ve 
dreamed of it since they were a kid reading about it in books and 
watching it on television. A running start is uncommon, although there 
are some who do it. Typically, success requires that you start with your 
left leg, and make sure it is securely in place. Then swing your body 
high into the air. The direction matters. Once you are settled, your 
thumbs should be pointing up. Sometimes there is no security but the 
animal’s hair. Other times you can hang off the side. In any case you will 
be sore if this is your first time. 

 

Horseback Riding  
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After an air crash, where should the survivors be buried? 
 
Semantic illusion (語意錯覺)  
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文字在句中的理解 

A tourist wanted to bring his huge suitcase onto the airplane. However, because 
the suitcase was so heavy, the woman behind the check-in counter decided to 
charge the tourist extra. In response, the tourist opened his suitcase and threw 
some stuff out. So now, the suitcase of the resourceful tourist weighed less than 
the maximum twenty kilos. 
 
Coherent: Next the woman told the tourist that she thought he looked really 
trendy. The tourist grabbed the woman’s hand and eagerly asked her for a date. 
But the woman reprimanded the tourist for being pushy and told him to just get 
on the plane right away. 
Anomalous: Next the woman told the suitcase that she thought he looked really 
trendy. The tourist grabbed the woman’s hand and eagerly asked her for a date. 
But the woman reprimanded the suitcase for being pushy and told him to just get 
on the plane right away. 

Solid line: coherent 
Dashed line: anomalous 

N400 effect is absent 
P500-600 is evident 
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語言的處理真的都在左腦嗎？ 

右腦受傷的病人 
Difficulty 
     The boy that was hit by the girl cried. 
 
Normal priming effect for words that are 
associatively related (e.g., cottage cheese) 
No priming effect for words that not 
associatively related but are from the same 
semantic category (e.g.., dog and horse) 
 
Right hemisphere might play an important 
role in the processing of meaning. 



2012/11/06 



2012/11/06 



2012/11/06 



2012/11/06 



2012/11/06 



2012/11/06 



2012/11/06 



2012/11/06 



2012/11/06 



2012/11/06 

語言會影響方位感? 
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語言會影響空間的思考及表達方式  
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語言會影響時間的思考及表達方式  
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語言的差異會左右詮釋力，進而影響記憶 
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語言的結構會影響學習新事物的難易度 
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好書分享 
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語言本能－探索人類語言進化的奧秘  
The Language Instinct－how the mind creates language  
作者：Steven Pinker 
原文作者：Steven Pinker 
譯者：洪蘭編者：彭之琬 
出版社：商周出版 
出版日期：1998年05月01日 
 
 
  史迪芬．平克是舉世聞名的心理語言學家。在本書裡他強調：語言是大
腦先天存在的一個配備，就像蜘蛛天生就會結網一樣；語言學習是語言本能
的結果，而不是原因。透過日常生活中的有趣例子，平克探究了有關語言的
所有問題：包括語言的運作、計算、改變、演化；嬰兒是如何牙牙學語的；
普遍語法的存在證據；洋涇演語言的演變；語言藍圖的主宰性.......。  
  或許有一天，生物技術真能找到存於腦海裡的文法基因、語言基因。 



看見聲音：走入失聰的寂靜世界  
Seeing Voices : A Journey Into the World of The Deaf 
作者：奧立佛‧薩克斯 
原文作者：Oliver Sacks 
譯者：韓文正 
出版社：時報出版 
出版日期：2004年06月12日 
 
 人，是語言的產物。當笛卡兒說「我思故我在」時，
他以為凡是人都有思想能力，但是聽力「正常」的人卻忘了，
人是用語言來思想。沒有了語言能力，這個人的內心世界是什
麼模樣？沒有語言，人要如何思考，如何建立概念？  
 失聰，也就阻絕了人與語言接觸的機會，而在不同年
齡的失聰，也正可對照出認知發展所側重的不同階段。薩克斯
以高超的敘述技巧，往返於聽障與非聽障族群之間，交相對照，
衝擊既有成見。 
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