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LANGUAGE 

The Nature of Language 

•  Communication 
•  Thought 
•  Encompasses many forms of 

communication 
– Gestures, glances, touches  

Distinctive Properties of 
Language 

•  Arbitrarily symbolic 
•  Generative 
•  Dynamic 
•  Communicative 
•  Regularly structured 
•  Structured at multiple levels 
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Behaviorist theory of language 

•  Paired associate learning 
– Learn associations between adjacent words in a 

sentence 
– Each word serves as a stimulus for those that 

follow 

Paired associate learning theory: 
Problems 

•  Infinite number of sentences in language 
“The boy hit the ball” 
– Would have to be exposed to all possible words 

in all possible combinations 
•  Doesn’t account for relations between 

nonadjacent words 
“Anyone who says that is lying” 
–  Ignores hierarchical organization of language 

Grammar 

•  Proposed by Noam Chomsky 
•  Learn a grammar 

–  A set of rules that is capable of producing sentences 
–  Allows us to produce all possible sentences 
–  Does not produce strings of words that are not 

sentences 
•  Accounts for hierarchical structure of language 
•  Accounts for natural generativity of language 
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Grammar: Morphemes 

•  Smallest unit of meaning 
– Stem words, prefixes, suffixes 

•  Friend + ly  
–  2 morphemes 

•  Un + friend + ly 
–  3 morphemes 

•  Allows generation of novel words 
– Children’s speech errors 

“Deers”  “speaked” 

Grammar: Problems 

•  Grammar can not  account for all aspects of 
our language 
– Can have meaningless grammatical sentences 

“Colorless green ideas sleep furiously” 

– Can have meaningful communication without 
producing grammatical sentences 

•  Foreign language 
•  Very young children 

Meaning and Syntax 

•  One area of the brain 
involved in producing 
grammatical sentences 
–  Broca’s area 

•  One area of the brain 
responsible for 
producing meaningful 
sentences 
–  Wernicke’s area 
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Speech Errors 

•  Further supports distinction between meaning, 
syntax and phonemic processing in sentence 
production 

•  Errors can provide window into mechanisms 
involved in language production 

•  Evidence for hierarchical structure of language 
–  Errors within hierarchical levels not across hierarchical 

levels 

Types of Speech Errors 

•  Word Errors 
– Exchange at the word level 
– Same grammatical category 

•  Morpheme Errors 
– Exchange morphemes within a sentence 
– Categorical constraints 

•  Phoneme Errors 
– Phonemes substituted for each other 

Forms of Speech Errors 

•  Anticipation errors 
•  Preservation errors 
•  Insertions 
•  Deletions 
•  Reversals 
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Anticipation Preservation Insertion Deletion Reversals 

Anticipation Preservation Insertion Deletion Reversals 

Anticipation Preservation Insertion Deletion Reversals 

Word Errors 

Morpheme Errors 

Phoneme Errors 

Freudian Slip 

•  Speech error 
•  Reveal subconscious issues/thoughts 
•  Can be humorous or embarrassing…or 

both 

Parsing Phrase Structure 

•  Humans have a mechanism for classifying words 
according to syntactical categories 
–  Classification is separate from the meaning of those 

words 

•  Sentence composition involves assigning syntactic 
categories to each sentence component 

•  Syntax rules used to construct grammatical 
sequences of parsed components 
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Parsing 
•  Initial linguistic 

research focus 
– Phrase structure 

grammars 
– Phrase structure 

rules 
•  Illustrated with tree 

diagrams 

Syntax vs. Meaning 

•  Similar phrase structures 
– Very different meanings 

- Bill hungrily ate the crocodile 
- The crocodile hungrily ate Bill 

•  Dissimilar phrase structures 
– Very similar meanings 

- Bill hungrily ate the crocodile 
- The crocodile was hungrily eaten by Bill 
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Transformational Grammar 

Language Acquisition 

•  Difficult to identify grammar of a language 
– Phrase structure grammars 
– Phrase structure rules 

•  Accounts for all existing grammatical 
sentences 

•  Does not produce any ungrammatical 
sentences 

•  How do children figure it out??? 

Developmental Sequence 

•  Babbling stage 
–  4 months 
–  10 months 

•  Only produce phonemes of 
household  

•  language while babbling 

•  One word stage 
–  12 months 

•  Two word stage 
–  24 months 

•  Complete sentences 
–  24+ months 
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Production Curve 

–  12 months 
•  12 words 

–  20 months 
•  179 words 

–  28 months 
•  380 words  

Motherese (parentese) 

•  Aids language acquisition 
•  Use of simple vocabulary and syntax 

– Clear pronunciation 
– Slow speech 
– Varying intonation 
– A focus on the here and now 
– Exaggerated facial expressions 

 Motherese 
•  Cross cultural 
•  Helps break the linguistic stream into its major 

syntactic units 
•  Objects of speech emphasized 

– Repeated 
– Enunciated slowly 

•  Sentences constructed in a consistent fashion 
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Language Acquisition Theories: 
Behaviorist 

•   Operant conditioning 
–  Imitation 
– Reinforcement 
– Conditioning principles 

•  Extinguishing inappropriate vocalizations 
•  Shaping and rewarding appropriate vocalizations 

Nativist 

•  Children learn rules of language 
– Errors suggest overgeneralization of speech 

rules 
•  Evidence from parental interactions 

– Typically respond to meaning 
– Little evidence of conditioning 

Universal Grammar 

•  Unconscious knowledge of grammar 
– Allows us to learn language rules 

•  Child acquires whichever language it has 
been exposed to 
– All languages have common elements 
– All languages are inter-translatable 
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Language Acquisition Device 
(LAD) 

•  Humans have an inborn propensity to 
develop language 

•  Evidence 
– Ease of language acquisition 
– Cross cultural similarities 
– Fixed developmental sequence  

•  Biological maturation 
– Critical period 

Critical Period 

•  Critical period for 
language exposure 
–  Past critical period, 

language not acquired 
to full capacity 

•  Second Language 
•  Genie 

Critical Period 

•  Critical period for 
language exposure 
–  Past critical period, 

language not acquired 
to full capacity 

•  Second Language 
•  Genie 
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Language and Evolution 

•  Language is product of evolution 
– Steve Pinker 

•  Valuable means of communication 
– Enormous adaptive value 

•  Acquire information second-hand 
•  Avoid dangerous trial-and-error 

Language and Evolution 

•  Small adaptive disparities 
–  Sufficient to fuel evolutionary change 

•  1% more offspring 
–  Generation 1 

•  1% of population 

–  Generation 4000 
•  99.9% of population  

•  Age of man 
–  Homo habilus – 2.4 million years ago 
–  Homo erectus – 1.8 million years ago 

Interest in Animal 
Communication 

•  Assume human language evolved 
–  Identify properties in common with other 

communication systems 
– Determine ability of animals to learn 

communication system 
•  Identify evolutionary precursors 
•  Determine language learning limitations 

–  Identify reasons for limitations 
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Animal Communication Systems 

•  Dolphin communication 
•  Parrot communication 
•  Chimpanzee communication 

Dolphin Communication 
•  Louis Herman  

– Language training 
• Taught words 
• Taught actions 
• Taught syntax 

– New tricks without explicit training 

•  Jarvis Bastian (1965) 
– Dolphins in adjacent tanks 
– Taught problem solving task to one 
– Other was also able to perform task without training 

Dolphin Communication 
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Parrot Communication 

•  Irene Pepperberg 
– Gray parrot 

•  Alex 
•  20 years old 

•  Learned over 40 object labels 
– Paper, key, nut, chalk…. 

•  Can count 
•  Acquired attribute labels 

– Colors, shapes 

Parrot Communication 

•  Combines attribute and object labels 
–  Identify, request, refuse, quantify, categorize 

•  80% accuracy 

Teaching Language to Apes 

•  Vicki (Myers) 
– First attempt at cross fostering 
– Pan troglodyte chimpanzee 

•  Attempted to teach Vicki speech 
– Cup mouth into correct shape 

•  Poor success 
– Chimps do not have same vocal apparatus as 

humans (duh!) 
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Project Washoe 

•  1971-1978 
•  Used ASL (American Sign Language) 
•  Started training Washoe at 10 months 
•  51 months later 

–  Acquired 132 signs 
•  Used them for classes of referents 

–  Asked questions 
–  Produced novel combinations 
–  Displacement 

Sarah (Premack, 1971, 1974) 

•  Taught artificial 
language 
–  Tokens 
–  Grammar 

•  Are apes cognitively 
sophisticated enough 
to learn features of a 
language? 

•  Operant conditioning 
techniques 

Symbol Acquisition and Use 
•  Graphic communication 

system 
– Set of abstract symbols  
– Used to represent 

linguistic entities  
– Arranged according to 

simple grammar 
•  Sarah distinguished 

between words and 
their meanings 
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LRC Project (Lana) 

•  Rumbaugh (1977) 
•  Token system 

– On console 

•  Using console  
– Answer questions 
– Make requests 

Symbol system 

•  Used because it does not require fluency of 
ASL 

•  Acquired more readily 
•  Produced more clearly and unambiguously 
•  Keyboards are easily transported 

– Some have synthesizers 

Pan Paniscus (bonobo) 
•  More similar to humans 

–  Stance more upright 
–  More gentle 

•  Matata 
–  Born in wild training begun at 

3 years 
–  Relatively unsuccessful 

training program 
–  Useful in breeding program 

•  Kanzi 
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Kanzi 

•  Spontaneous language acquisition 
– No training necessary 
– Receptive language acquisition 

•  Behavioral concordance with language use 
•  Language used for more than requests 

– Comment on the environment 
– Occurred in absence of referent 

•  Good speech comprehension 

Kanzi: Language Performance 

•  Uses language at the level of a 2.5 year old 
child 

•  Production is not context bound 
•  Production is not limited to requests 
•  Able to understand and carry out novel 

(unusual) requests 

Learning Context: Behaviorist 
•  Training  

– Present object 
– Ape produces symbol 

•  Reward appropriate behavior 
•  Extinguish inappropriate behavior 

•  Results 
– Ape acquired rudiments 
– Production context bound 
– Use mainly for requests 

•  Not clear they understand symbol is abstract 
representation of a concept 
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Learning Context: Schema 
Driven 

•  Communication encouraged, not required 
•  Communication occurs in the context of 

day-to-day activities 
– Play time 
–  “Foraging” for food 

•  Establish a common ground between 
communicators 

Language and Reasoning 

•  Language training enabled testing 
– Abstract reasoning ability 

•  Symbolic system of communication 
– Symbol divorced from referent 

•  Word “apple” doesn’t look like an apple 

– Can provide labels for abstract concepts/
relationships 

–  “same”, “color of”, “no” 

Testing concepts such as same/
different 

•  Is [A (the bottle)]  the same as [B (the pencil)] 
question-mark (interrogative) 

A = B ? 
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Language and Reasoning 
•  Show Sarah can understand 

– Colour-of, shape-of, size-of, large/small, same/
different 

•  Can test understanding of propositions with 
Yes/No answers  
– Questions might be 

•  ?Red on green,  ?Green on red 

“YES” “NO” 

Analogical Reasoning 

•  Infer relation between a pair of stimuli 
•  Apply relation to new pair 

: 

: ? 

Analogical Reasoning: Perceptual 
Analogies 

•  Used geometric shapes 
•  Couldn’t pick favorite stimulus 
•  1st 52 problems 

–  85% Correct 
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Analogical Reasoning: Functional 
Analogies 

•  Physical appearance provides no information of 
relevant relationship 

•  Relationship based on function (In this particular 
example) 

•  18 problems – 83% correct 

Analogical Reasoning: Functional 
Analogies 

•  Sarah could solve functional analogies 
– Non-language trained chimps 

•  Performed at chance levels  

•  Without language training 
– Cannot understand abstract relations between 

objects 
•  Language facilitates abstract reasoning 

Linguistic Determinism 

•  Language determines the way we think 
about and view the world 

•  Strong determinism 
– Language determines thought 

•  Weak determinism 
– Thought is influenced by language 
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Strong Determinism 

•  Language & thought are identical 
•  Whorfian hypothesis 

– Language determines perception and thought 
– Different languages = different world views 

•  Inuit 
– Many words for “snow” 

Strong Determinism 

•  George Orwell 
–  “1984” 

•  “Newspeak” 
– Words for unacceptable thoughts eliminated 

from language 
•  “Freedom”, “democracy”, “love” 

– Mind control through language control 

Strong Determinism Defeated 

•  Test cultures with different color terms 
–  English 

•  11 basic color terms 
–  Black, White, Red, Yellow, Green, Blue, Brown, Purple, Pink, 

Orange, Gray 

–  Dani of New Guinea 
•  2 basic color terms 

–  Milli, Mola (light, dark) 

•  Present color chips and see if speakers can 
distinguish between the different colors 
–  Both speakers perceive the basic colors similarly 
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Weak Determinism 

•  Language affects rather than determines 
thought 

•  Some empirical support 
•  Cultures with different color terms 

– Affects color categorization rather than 
perception 

Weak Determinism Tested 

•  Languages encode 
color differently 
–  “Blue”, “Green” 
–  “Siyoname” 

•  Judge which chip is 
most different 
–  English pick far right  
–  Tarahumara pick far 

left 

Weak Determinism Applied 

•  Politically correct speech 
– Sexist language makes one think in a sexist 

manner 
•  Therapy 

–  “When you do that, I feel bad.” versus “You 
make me feel bad when you do that.” 


