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The uniqueness of human 
language

“The one great barrier between man 
and brute is Language. Man speaks, 

and no brute has ever uttered a 
word. Language is our Rubicon, and 

no brute will dare to cross it.” 

- Max Muller, Lectures on the Science 
of  Language (1861), p. 360

But, what about animal 
communication?
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https://www.youtube.com/watch?v=mTTuiE1_Oe8

Nova Science Now: How Smart Are Dogs?
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Animal communication systems
Vervet monkeys have 3 

distinct alarm calls

Honey bees dance to 
communicate precise 

location of food

Songbirds require 
exposure to adult 
models to learn

Nim (chimpanzee) could 
produce sentences with 

4-sign combinations

So what makes 
language different?



Nim’s language compared 
to human children

7
Terrace (1979)

Eve RuthSarah

Alice 2-signs 3-signs
play me play me Nim
more eat eat me Nim
eat drink me Nim eat

Examples of Nim’s 
sign combinations



What makes  
language unique?

• Reference — flexible use of symbols to stand 
for things [arbitrariness of the mappings] 

• Syntax — a productive system for combining 
symbols to express new meanings [generativity] 

• Intentionality — produce utterances to modify 
mental state of another person [connect with 
others]
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The 
combinatorial 

power of syntax
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Syntax independent of 
meaning
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“furiously sleep ideas dream colorless,”



Syntax independent of vocab
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Buffalo buffalo buffalo Buffalo buffalo.
(bison from Buffalo bully other bison from Buffalo) 

Buffalo buffalo Buffalo buffalo buffalo 
buffalo Buffalo buffalo.

(Buffalo bison who other Buffalo bison bully, themselves bully other Buffalo bison)
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A flexible communication 
system that allows us to 
express an infinite 
number of meanings
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trivia question: 
how many words do you know?



How do you measure the 
words a child knows?
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Ask their parents!



Wordbank demo
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http://wordbank.stanford.edu/



Mechanism 1: Early vocal learning 
(pattern detection)

Mothers read “The Cat in the Hat” to their babies 
over the last 6 weeks of pregnancy, then newborns 
were tested on their preference for the target story
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High Amplitude  
Sucking Procedure

DeCasper & Spence (1986)
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Mechanism 2: perceptual narrowing 
(selective perception for native speech sounds)

• Phoneme: Smallest unit of a language that 
can lead to a change in meaning 

• Minimal pairs: 
- Spoken language: “pin” vs. “bin” 
- American Sign Language 
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Universal vs. language-
specific phonetic contrasts

• /b/ vs. /p/ is close to universal 

• But many sound contrasts are language-specific 
(Any Hindi speakers here?)

18

Beat Branch Lentil Shield
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Changes in speech 
perception over the first year

Werker & Tees (1984) 
h"p://www.learner.org/vod/vod_window.html?pid=1630	

100% 
correct!
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Mechanism 3: social reasoning 
(inferences about intentions)
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DAX!%

Baldwin (1991)16-month-olds
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A flexible communication 
system that allows us to 
express an infinite number of 
meanings

Language learning builds on 
sophisticated learning mechanisms: 
e.g., pattern detection, perceptual 
narrowing, and social reasoning
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Stretch break
[3 minutes]

Song: Word up! by Cameo
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Nicaraguan Sign Language (NSL) 
(a case study in language creation)
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• A sign language spontaneously 
developed by deaf children in a 
number of schools in western 
Nicaragua in the 1970s and 
1980s.
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NSL: language emerges to 
connect with others
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Home Sign Pidgin-like
form

- language-like systems develop in the absence of input

- but, complex language emerges as soon as there is a 
social group to use it

Senghas (2010)

Complex 
sign language

The birth of a language



Language as a tool  
for thinking 
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 More use of “left-right” language —> better spatial memory

Pyers et al. (2010)

Find the hidden toy!
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http://www.nytimes.com/interactive/2013/12/20/sunday-review/dialect-quiz-map.html?_r=0



• Language is a flexible 
communication system that allows 
us to express an infinite number of 
meanings 

• Language learning is remarkably 
fast and builds on a set of powerful 
learning mechanisms  

• Language provides a way to 
connect with other people, a tool 
for thinking, and way to identify 
relevant social groups
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Takeaway points
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