
Chapter 1
Science, language

and the science of language 



The essence of SCIENCE

• “How do you know?” vs. “Which theory is right?”
- Q1: Why does a book fall when you drop it? 
- Q2: How do you know it’s gravity that makes things fall down?
(What’s the evidence that makes you confident that gravity is better than 
other possible explanations --- “learn it, remember it, use it…”

• Is there RIGHT theory? What’s the essence of science according 
to Asimov? 



Issac Asimov 

• “when people thought the Earth was flat, they were wrong. 
When people thought the Earth was spherical, they were wrong. 
But if you think that thinking that the Earth is spherical is just as 
wrong as thinking the Earth is flat, then your view is wronger than 
both of them put together.”

--- Isaac Asimov (1988). The relativity of wrong. 
In The relativity of wrong: Essays on science. 

New York, NY: Doubleday.



How much do we know about language? 
(try search “science of language” (esp. in pictures) 



Language science is a team sport



Questions to contemplate:

• Why do we know so little about language?

• What kind of language scientists would you assemble in a team 
of researchers if you wanted to find out:

- whether language disorders are more prevalent in English-speaking 
populations than in Mandarin-speaking populations, and if so, why?

- determine whether parrots can really learn and understand language, or 
if they simply mimic it

What would be the role of each specialist in the research project?  





A brief historical perspective



More history



Ivan Pavlov

Conditioning 
process in dogs

https://www.youtube.com/watch?v=hhqumfpxuzI&ab_channel=BullyingNewsVideos

https://www.youtube.com/watch?v=hhqumfpxuzI&ab_channel=BullyingNewsVideos


More history



Analogy with a digital computer with stored, modifiable programs.
Learning involves constructing new programs.

INFORMATION PROCESSING MODELS

Information needs to be retrieved from permanent store and put into 
working memory before it can be used or processed.
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Cognitive science

• Diverse and interdisciplinary
• Major question: What is cognition? How do people, animals, or 

computers “think”, act, and learn? 
• 3 areas: 

- Brain: the neurological anatomy and processes underlying cognitive 
phenomena

- Behavior: the cognitive activity of individuals and their interaction with 
each other and their sociocultural environment, including the use of 
language, information, and media

- Computation: the capacity of mathematical and computer systems to 
model cognitive and neural phenomena and represent information, and 
the role of computers as cognitive tools



1. Control theory
2. Neurolinguistics
3. Neuropsychology
4. Cognitive simulation
5. Computational linguistics
6. Psycholinguistics
7. Mind and philosophy
8. Language and philosophy
9. Anthropological linguistics
10. Cognitive anthropology
11. Brain evolution
…… 



What is NBIC? 

• Nanotechnology
• Biotechnology
• Informational technology
• Cognitive science

“聚合技术（NBIC）以认知科学为先导。因为规划和设计技术需要从如何（how）、
为何（why）、何处（where）、何时（when）4个层次来理解思维。这样，我们就
可以用纳米科学和纳米技术来制造它，用生物技术和生物医学来实现它，最后用信
息技术来操纵和控制它”

--- Converging Technologies for Improving Human Performance 
(by NSF and Department of Commerce) 



Chapter 2



Origins of human language 

• No answer yet! 

• Linguistic Society of Paris: no papers about the origins of 
languages were allowed to be presented at its conference (1866)

---Why? Too messy, waste of time, no answer until more known

• Do we know more now? Maybe
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• Nativist view: Steven Pinker The 
Language Instinct (1994)

- Our genes endow us with a 
general capacity for language 

- Particular aspects of language 
ability are also genetically 
specified

• Anti-nativist view: language is 
the by-product of our 
extensive cognitive abilities, 
including general abilities of 
learning and memory 

• What’s your view??
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How about animals? 

• Honeybee dance: Sec. 2.1. 
(Question #1)

- The waggle dance of the
honeybee:

https://www.youtube.com/watch?
v=bFDGPgXtK-
U&ab_channel=GeorgiaTechColle
geofComputing
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https://www.youtube.com/watch?v=bFDGPgXtK-U&ab_channel=GeorgiaTechCollegeofComputing


Hockett’s design features of human language (Box. 2.1)
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How about chaser? 

• Can language be taught to 
chaser? 

http://www.youtube.com/watch
?v=_6479QAJuz8
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http://www.youtube.com/watch?v=_6479QAJuz8


How about primates? 

• Can language be taught to 
apes? 

- Kanzi and Novel Sentences:
https://www.youtube.com/watch
?v=2Dhc2zePJFE&ab_channel=I
owaPrimate.LearningSanctuary
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https://www.youtube.com/watch?v=2Dhc2zePJFE&ab_channel=IowaPrimate.LearningSanctuary


Primate vocalizations



How intelligent are apes?

• Several apes were able to understand “make the doggie bite the 
snake”, and “make the snake bite the doggie”
• They could also follow commands that involved moving objects to 

or from specific locations
• Sarah, a chimpanzee, could understand “if/then” statements

• Method 2.1. “Minding the gap between behavior and knowledge”

24



Interim summary 

• Human-reared apes can learn 
- more words or symbols than they do in the wild

- More importantly, they can also show some of the design features such 
as productivity, displacement 

• Evolutionary adaptation
- “If language-related capabilities evolved long before human diverged 
from other apes, then why do only humans make use of them in their 
natural environments?”
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Something amazing! 

• https://www.youtube.com/watch?v=zsXP8qeFF6A&t=10s&ab_cha
nnel=BBCEarth （Chimp vs Human! | Memory Test | BBC Earth）

• Japanese researcher Tetsuro Matsuzawa of Kyoto University did this study

• human ancestors gave up much of this skill over evolutionary time 
to make room in the brain for gaining language abilities 

(Elizabeth Lonsdorf, director of the Lester E. Fisher Center for the Study and Conservation of Apes at the 
Lincoln Park Zoo in Chicago, Illinois)
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https://www.youtube.com/watch?v=zsXP8qeFF6A&t=10s&ab_channel=BBCEarth


The social underpinning of 
language
--- the ability to understand communicative intent
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Tomasello (2006)

• Why don’t apes point? 
- Apes ignore the pointing that intents to help them

- But they do understand intentions and goals
e.g., if the human intends to touch the food but cannot, apes can 

understand the intention ,and infer there is food

- What’s the difference? 
Tomasello (2006): (helping) pointing involves an intention to 

communicate
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Tomosello (2009) 

• Why We Cooperate? 
- Chimps are less altruistic than humans

• Joint attention: the awareness between two or more individuals 
that they are paying attention to the same thing

- No clear evidence that chimps participate in situations where Chimp A 
knows that Chimp B knows that Chimp C is … (e.g., staring at the same 
thing)

- Evidence from human babies: Morales et al., (2000) at Researchers at 
Work 2.1. (p. 24, or ebook p.36-37）
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A sample study
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Source: follow APA style 

Question and Hypothesis: very concise (more likely use your own words)
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Methods: 

Using pictures/videos
- Clear
- Creative
- Vivid

Reader-friendly to 
researchers, as well 
as plain readers
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Interim summary

• Being able to take part in complex social activities that rely on 
mutual coordination is closely tied to the emergence of language

• But the deeper question: is it from our biological evolution history 
or cultural heritage? We don’t know yet.  

• Other skills involved? Yes. 
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