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Children are remarkably proficient word learners!

- First words around 12 months

How do they do it?

- By 18 months at least one new word a day

- By 30 months 3.6 new words a day

- By 6 years, a vocabulary of about 10,000 words 
(average high-school graduate: 60,000)



Careful teaching by parents? 

- Not a universal practice. Most words are not learned 

in this way even when parents do try to “teach”.

- Word learning is a robust process – functions well 

under many different social conditions.



Two proposed sources of help for word-learning 
children:

- “Constraints” (or biases) to help solve the induction 
problem

- “Natural ontology”: children make different 

assumptions about the meanings of words for 

different kinds of things.



Constraints on word learning

- “Quine’s problem”: there is referential indeterminacy even 
in seemingly optimal conditions of ostensive definition 
(adult points out an object and gives its name).

- Word-learning constraints proposed as necessary 
to help children with the induction problem.

-- Why?  Idea is that an unconstrained, unbiased learning 
mechanism would have to consider too many hypotheses; 
would be unable to converge on a candidate meaning in a 
reasonable amount of time.



- The Taxonomic assumption: labels refer to objects of 
the same kind, rather than objects that are thematically 
related. (e.g., cow and pig rather than cow and milk)

Constraints on word learning, cont.

- The Whole Object constraint: “A novel label is 
likely to refer to the whole object and not to its 
parts, substance, or other properties.” (Plus “shape 
bias” – shape as basis for generalizing)

- The Mutual Exclusivity assumption: an object 
should have only one name.

(Markman 1994)

Some proposed constraints for helping with nouns:



Constraints on word learning?, cont.
(Markman 1994)

No word condition: “See this? Can you find another one?”
Novel word condition: “See this dax. Can you find another dax?”

The Taxonomic assumption



Constraints on word learning?, cont.

Results, Markman’s various experiments on 
the taxonomic assumption:

Children as young as about 18 months are more likely to 
pick the taxonomically related object under the “word” 
condition than under the “no word” condition – word 
seems to heighten attention to taxonomic relations.

Learners who are even younger – 12-13 months – show 
heightened taxonomic responses in experimental paradigms 
suitable to babies, such as preferential looking. 



No word condition: “See this? Can you find another one?”
Novel word condition: “See this dax. Can you find another dax?

Constraints on word learning?, cont.
(Markman 1994)



No word condition: “See this? Can you find another one?”
Novel word condition: “See this dax. Can you find another dax?

Constraints on word learning?, cont.
(Markman 1994)



Constraints on word learning?, cont.

- 9-12 months – the “cognitive revolution”: children show 
signs of recognizing intentionality on part of others (follow 
gaze or point direction; try to get attention of the adult with 
mutual eye contact) 

One alternative: “Theory of mind”? (See Tomasello 2001
for lit. reviews)

But do we really need to posit special constraints, specific to 
word-learning? 

- Increasing skill in second year of life at determining adult’s 
intention in using a word.  



Another alternative: “Natural ontology”

Kids’ guesses about word meanings are based on their cognitive 

understanding of what something is. What something is affects 

how the child proceeds – e.g., different kinds of guesses for 

different kinds of things.

Proposal: Concepts of concrete objects are easier for children 

to form than concepts of actions and relationships.  Count nouns 

are therefore learned on average earlier than verbs and other 

relational words.

(Gentner 1982; Gentner & Boroditsky 2001)

Natural ontology and early word learning:



(Gentner & 
Boroditsky 2001)

“Natural ontology”: nouns vs. verbs, cont.



“Natural ontology”: nouns vs. verbs, cont.

According to Gentner/Gentner & Boroditsky, the meanings of 

words for concrete object are given by nonlinguistic cognition, 

while the meanings of relational words have to be constructed 
through experience with a particular language.  

Therefore, at least some object words are learned 

before relational words.



There’s been tremendous interest in this proposal:

- Debate on whether nouns really are advantaged over 

verbs in all languages. (See references for some literature.)

- This seems to be at least somewhat relativized to language: 

some languages are more “verb friendly” than others.

“Natural ontology”: nouns vs. verbs, cont.



- Korean (Choi & Gopnik); Mandarin (Tardiff et al.)

- Caregivers also talk more about actions than English- 
speaking mothers do

- More even distribution of nouns and verbs in 
children’s early speech

- Stress on objects in European language 

communities - More even distribution of attention 

to objects and actions in Korean and Mandarin

“Verb friendly” languages:

“Natural ontology”: nouns vs. verbs, cont.



“Natural ontology”: nouns vs. verbs, cont.

Brown (2001): 
Languages differ typologically in where they 
concentrate their object information:

- English: in nouns

- Tzeltal (and Tzotzil): in verbs

- Mayan languages (Tzeltal, 
Tzotzil) (Brown 1998, 2001; de León 2001)

Also “verb friendly”: 



(Brown 2001)



“Natural ontology”: nouns vs. verbs, cont.

Brown: Because Tzeltal verbs are rich in object information, 
nouns are less necessary in discourse; often omitted 
(massive argument ellipsis)

So… the noun bias is not universal – it depends on the 
properties of the language being learned.

- Children figure out early what part of speech object 
information is typically expressed in – nouns in English, verbs 
in Tzeltal / Tzotzil. So nouns are learned earlier in English, 
verbs at least equally early in Tzeltal / Tzotzil.



More on natural ontology: 

Objects versus Substances

Is the distinction between objects (e.g., a table) and material 

(substance, ‘stuff’) (e.g., wood, water) cognitively obvious, or 

is it acquired through language? 



Quine (1969) proposed that the cognitive distinction between 

objects and substances results from learning the count/mass 

distinction (a table vs. some wood).

Natural ontology: objects versus substances, cont.

Soja et al. (1991) tested this idea. Do 2-year-olds, who have 

usually not mastered the count-mass distinction,  respect the 

distinction in learning novel words?  If so, this suggests that 

– counter to Quine -- the ontological distinction is innate, not 

learned.



(Soja et al. 1991)

Natural ontology: objects versus substances, cont.

“This is my 
dax. Which 
of these is 
your dax?”



(Soja et al. 1991)

Results: children generalized the new word on the basis 
of shape for solid objects (thus obeying the “whole 
object” constraint), but on the basis of material for 
substances.

Soja et al.’s conclusion: The object-substance 
distinction precedes language (they think it is innate); 
children make use of it to make accurate guesses about 
the likely meaning of new words.

(see also Landau, Smith, & Jones 1998 on the “Shape bias”)



Natural ontology: objects versus substances, cont.

Not so fast! If the distinction between objects and 
substances is innate, and drives word learning, the biases 
seen in Soja et al.’s study should be universal.  Are they? 

Languages differ in the the extent to which they include 
shape information in nouns.  In many languages, nouns 
used to pick out solid objects may in fact have “substance” 
(material) meanings…



1. Languages with count-mass distinction, e.g. English:
Count: Two men, two pigs, two bottles, two books
Mass: *Two waters, *two sands, * two muds

Two cups of water, two buckets of sand, two pieces of mud.

Lucy (1992): numeral classifiers are needed because in a classifier 
language, nouns like ‘ball’ and ‘pencil’ do not – unlike their English 
counterparts – individuate their referents (i.e., specific a unit); they 
have substance/material meanings.

‘two round.thing ball’ (cf. snow, mud, etc.)
‘two long.thin.thing pencil’

2. Languages with numeral classifier systems, e.g. 
Mandarin, Yucatec Mayan

Natural ontology: objects versus substances, cont.



boy, pig bottle water, mud

(Lucy 1992)



Natural ontology: objects versus substances, cont.

So…are Soja et al.’s findings language-specific? 

Maybe children learning a classifier language don’t show 
sensitivity to the object / material distinction (or obey the 
“Whole object” constraint)?

Proposal: (Imai & Gentner 1997), Gentner & Boroditsky 2001) 

“natural” ontology and linguistic ontology will interact 
in word learning: children will not treat all solid objects in 
the same way.

Recall: Gentner (1982) – some kinds of concepts are cognitively more 

“given”; others are more introduced through language. There are 

differences in cognitive “givenness” not only between nouns and verbs 

but also between different kinds of nouns.  



Cognitively, individuability is a matter of degree 
(Hypothesis of Genter and Boroditsky 2001)

Good individuals --------------------------------------- Ambigous Poor
individuals

(e.g., mud, 
water)



- Complex objects are cognitively pre-individuated in 

children’s development, and will be treated as objects in 

novel word learning tasks regardless of language. 

- Simple objects are ambiguous in whether they should be 

conceptualized as objects or material, so they will be 

susceptible to language-specific influences.

Cognitive individuability (child’s “natural ontology”) will 

interact with language-specific noun meanings, as follows: 

(Imai & Gentner 1997, Gentner & Boroditsky 2001)

- Substances are not cognitively pre-individuated, and will be 
treated as substances in word learning task regardless of 
language.

Natural ontology: objects versus substances, cont.



Imai & Gentner’s 
(1997) experimental 
set-up



Imai & Gentner predicted: Children learning English will 

tend to extend new words according to shape (objecthood) 

more than children learning Japanese (a classifier language)

…but this effect will not be uniform across different types of 

objects.  

Natural ontology: objects versus substances, cont.

Specifically, “complex” objects will be treated as “objects” 

by both sets of children, while “simple” objects will be 

treated differently – according to shape by English 

learners, according to substance by Japanese learners.



Imai & Gentner’s (1997) results – predictions 
generally confirmed:

- complex objects given shape responses by both 
sets of kids

- simple objects given shape responses by Eng. 
learners, at chance by Japanese learners

- substances given fewest shape responses by 
both sets of kids



Similar evidence from Gathercole & Min (1997):

In a task similar to Imai & Gentner’s, but with simple   
objects vs. substances only:

- Children learning English and Spanish generalized a 
novel word learned in the context of a simple object 
overwhelmingly on the basis of shape.

- Children learning Korean – a classifier language, 
like Japanese – generalized more on the basis of 
substance (like Imai & Gentner’s Japanese 
subjects).

Natural ontology: objects versus substances, cont.



- Is this differential attention to objects vs. substances in 

speakers of different languages a fact only about language- 

learning – i.e., about what children think new nouns mean? 

- Lucy (1992a), Lucy & Gaskins (2001, 2003): there’s a deeper 

influence of language on attention to objects vs. substances.

Experiments with child and adult speakers of Yucatec 
Maya (numeral classifier language) vs. English 
(count-mass distinction)

Natural ontology: objects versus substances, cont.



Triads tasks (Lucy 1992a)

Adult speakers of English vs. Yucatec Mayan were shown an 
objects (the “standard”) and asked to choose which of two 
other stimuli were the same.

- Speakers of English overwhelmingly went for the “same 
object” choice (material allowed to vary)…

- … while speakers of Yucatec went for the “same substance” 
choice

Two examples…

Natural ontology: objects versus substances, cont.



YucatecEnglish

EnglishYucatec
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…etc.

Lucy & Gaskins (2001)

More triads,
for adult and child speakers 
of Yucatec and English



Additional evidence for language-specificity of 
learners’ expectations about word meaning:

“Collectives”

Furniture, forest, team: count noun syntax, but 

refer to not to single objects but to collections of 

objects.

Bloom & Keleman (1995):  By 5, children can learn 

novel words for collectives, but earlier, at 4, they have 

trouble: they associate count nouns with “individuals”, 

and single objects are more salient as individuals than 

groups of objects are.



“This is a fendle… this is a fendle… and this is a fendle.”

“Collectives”, cont.



“This is a fendle… this is a fendle… and this is a fendle.”

“Collectives”, cont.



“Collectives”, cont.

Gathercole et al. (2000):

Welsh has several characteristics that make a collective 
interpretation of a new noun more likely than in English. 
E.g.:

Nouns whose unmarked form refers to a collection, 
marked form refers to a single member of the set:

plant (children) plentyn (child)
coed (trees) coeden (tree)
ser (stars) seren (star)
moch (pigs) mochyn (pig)
cnau (nuts) cneuen (nut)
adar (birds) aderyn (bird)



“Collectives”, cont.

On tasks like Bloom & Keleman’s (1995) “fendle” task: 

Welsh-speaking children (mean age 3;5) were more 
likely than same-age English-speaking children to 
attribute a collective meaning to a novel noun introduced 
in a potential “collective” context. (Also true for adult 
speakers.) (Gathercole et al. 2000)

“On this page you see my blicket… Which of 
these is the bear’s blicket?” (or: “Give the bear 
his blicket”.

Support for influence of the input language in shaping 
children’s expectations of what a novel word can mean.



Proposed universal strategies for guessing about noun meaning 
do not seem to be universal. Proposed inherent constraints like 
“whole object“ constraint (plus shape bias) turn out to be more 
characteristic of children learning some languages than others.

Summary:   Role of “constraints” and 
“natural ontology” in noun  learning

At the same time, some biases “show through” regardless of 
language – cf. the finding that children assign “object” (not 
substance) meanings to complex objects, regardless of language.

Importance of language-specific guesses based on 
experience with properties of the lexicon being acquired: 
“typological bootstrapping.”



The End
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