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Where we ended, last lecture:

- How do children get language-specific so early?

- Evidence from a variety of semantic domains – 
topological spatial relations, putting on clothing, 
carrying, cutting, eating – of very early sensitivity to 
language-specific principles of categorization.



Alternative 2: language-guided learning:

Where nonlinguistic cognition fails to have supplied the 
concept needed for an everyday word, children can 
construct the concept by observing how the word is used.

Alternative 1: cognitive primacy still holds: 

… but infants’ prelinguistic repertoire of concepts is more 
extensive than was assumed. Child’s problem: select, 
from among these concepts, the one that adult speakers 
intend when they use a word. 

(e.g. Mandler 1992)

Accounting for early language-specific 
semantic categorization



Is Alternative 1 true in the domain of 
topological spatial relationships? 

–
 

categories of in, on, and kkita



Casasola & Cohen (2002)

…tested pre-linguistic children’s (9-11 mo.) grasp of the 
in, on, and kkita categories. (Habituation paradigm)

Prelinguistic status of notions of in, on, and kkita?

Alternative 1: cognitive primacy still holds?

- containment is indeed an abstract prelinguistic 
category (hence available for a word to map onto)...

- but no evidence that support and tight-fit are also 
available prelinguistically. 

They conclude: 



Alternative 2: Language-guided learning?

Hypothesized mechanism: hearing the same 

word for different situations stimulates the infant 

to compare and discover what the situations 

have in common.  
(Bowerman & Choi 2003, Gentner 
2003, Gentner & Namy 1999)



KKITA

“fit tightly”
 

(of complementary shapes)



Word-teaching experiment: 

- Learners of English 21-22 months old were shown 4 

tight-fit events (two containment, two support).

Learning the tight-fit category from language:

(Casasola, Wilbourn, & Yang, 2006)



- Half heard no label for the actions (No Word Condition).

Learning the tight-fit category from language, cont’d

The 4 training events
shown live, one by one

- Half the children heard the same novel preposition 
for all the actions (Novel Word Condition), e.g.:

“I put the dog keet the block”

“Let’s put the cork keet the bottle…”



4 test trials (preferential looking paradigm, videotaped pairs): 

“Where is she putting it keet?”

Chicken pair

Cup pair

(Etc.)



- Novel Word condition: infants looked significantly 
longer at the “tight fit” members of the test pairs 

So hearing a word applied to perceptually diverse events 

prompted 20-21-month-olds to figure out an abstract 

property the events had in common (“tight fit”). 

Learning the tight-fit category from language, cont’d

Category construction under 

influence of language!

- No Word condition: infants looked equally long at 
both members of the test pairs

Results
 

– Learning of keet



More evidence for the construction of 
spatial semantic categories

- Patterns of errors in children spontaneous speech 
(Bowerman 1996, Bowerman & Choi 2001, 2003).

-- Different in learners of different languages

Overextensions of spatial words are:

-- Influenced by properties of the target semantic 
category -

e.g. its size, number of competitors, 
presence or absence of polysemy…



Recall: English learners broadly overgeneralize the verb 

OPEN (true also for French, Dutch). 

Separating two Frisbees

Taking piece out of puzzle

Separating paper cups

Separating Lego blocks…

Errors as evidence for construction of spatial categories



Learners of Korean do not similarly overextend a 

word for ‘open’.  Why not?

(Bowerman & Choi 2001)

Errors. cont.



Categorization of `opening’ in English vs. Korean

'remove barrier 
to interior space’

YELTA
'tear away
from base'

take off
wallpaper

unwrap
package

TTUTTA

PPAYTA
‘remove from 

tight fit’

take off
ring

take cassette
out of case TTUTA

‘rise’

sun rises

OPEN

open box
open door
open bag

open
envelope

open mouth
open clamshell
open pair of

shutters

open
latched
drawer open hand

open book

eyes open

open fan
spread blanket out
peacock spreads tail

'spread out flat thing'

PHYELCHITA
(Bowerman & Choi 2001)

PELLITA

spread
legs apart

'separate two parts   
symmetrically’



(Elicited production task - Bowerman 1996; 
Bowerman & Choi 2001)

Categorization of ‘out’ and ‘off’ 
relations in English and Dutch

Polysemy
 

and children’s overextensions:

Errors. cont.
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top off pen

ring off pole

pillow case off pillow

rubber band off box

etc.

dress off

shoes off

pants off

etc.

cassette out of case

Legos out of bag

doll out of bag

cars out of box

etc.



top off pen

ring off pole

pillow case off pillow

rubber band off box

etc.

dress off

shoes off

pants off

etc.

cassette out of case

Legos out of bag

doll out of bag

cars out of box

etc.

OFF

OUT

Learners of English, 

2;0-2;5 years



top off pen

ring off pole

pillow case off pillow

rubber band off box

etc.

dress off

shoes off

pants off

etc.

cassette out of case

Legos out of bag

doll out of bag

cars out of box

etc.

Learners of Dutch, 

2;0-2;5 years

UIT
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pillow case off pillow
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dress off

shoes off
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doll out of bag

cars out of box

etc.

OFF

OUT

English-speaking

adults
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- So… category size and diversity, polysemy, etc., 
influence ease of category construction. 

Crosslinguistic
 

frequency vs. rarity as a rough 
guide to accessibility to human cognizers: are 
cross-linguistically common systems of 
categorizing a domain easier for children to master 
than rare systems? 

More on mechanisms for category construction

- But in addition: are some ways of dividing up a domain 
simply conceptually easier / more natural than others?  
For example…



Testing this hypothesis --
 back to static topological 

spatial relationships 

(to do with containment, surface contact, 
support, encirclement…)



ContainmentSupport ? ? ? ?



- Descriptions of spatial situations elicited from speakers of 

50+ languages all over the world

-- standardized picture book with line drawings

-- supplemented by descriptions of everyday 
objects in spatial relations to each other

-- data from ‘exotic’ languages thanks to field      
linguists from Max Planck Nijmegen and 
elsewhere.

How do languages semantically categorize a wide range 
of topological situations? ( Bowerman & Pederson, 1992; in 

prep.; see Bowerman & Choi 2001 
for a summary)





Indo-Europ.

English
Dutch
German
Swedish

Romance
French
Italian
Portuguese
Spanish

Germanic

Slavic
Polish

Baltic
Lithuanian

Hellenic
Greek

Indo-Iranian
Farsi
Hindi

Finno-Ugric
Fennic
Finnish

Hungarian
Uralic

Afroasiatic
Semitic

Hebrew
Berber

Tarifit

Niger-Congo
West Atlantic

Fulfulde

Eastern Bantu
Zulu

Dravidian
Tamil

Sino-Tibetan
Chinese

Mandarin
Cantonese

Tibeto-Burman
Belhare
Chantyal

Austronesian
West Melanesian

Kilivila
East Oceanic

Longgu

Australian
Pama Nyungen

Guugu Yimidhirr
Mparntwe Arrernte

Mayan
Tzeltalan

Tzotzil
Yucatecan

Mopan

Affiliation 
uncertain

Basque
Korean
Japanese
Tarascan
Yélî Dnye

Upper Cross
Legbo

Goemai
Chadic

Arawakan

Cariban

Garifuna

Tiriyó

Tai
Lao

Maale
Omotic Malayo-Polynesian

Tongan
Marquesan

Turkic
Turkish

East Papuan
Rotokas



(Bowerman & Pederson) 

- Across all the languages, about 11 categories of 
topological “situation types” could be distinguished. 
Within any one category a language uses fairly 
consistent encoding (e.g., “X is on Y”)

 
but not 

necessarily between categories.

Cont’d…



Pencil on 
desk 

Cookie on
plate

Man on
roof

Cat on 
mat…

Support from
below

Coat on hook
Clothes on line
Sweater on 

back of    
chair...

Hanging
over/against

Joined to 
surface

Telephone
on wall

Handle
on pan 

Hooks on      
wall...

“Clinging”

Raindrops 
on window 

Stamp on
envelope

Dust on       
wall...

Rabbit 
in  cage,
Fish in    

bowl,
Hand in

glove...

Full
contain- 

ment
Kite on 

string, 
Balloon 

on stick
Dog on 
leash...

Point 
attachment

Some topological “situation types”:



- These situation types can be ordered along an 
underlying hierarchy or gradient -- a shared 
conceptual “similarity space” running between 
prototypical ‘on’

 
and prototypical ‘in’

 
-- such that:

(Bowerman & Pederson, in prep.) 

-- The spatial forms of any particular language pick 
out adjacent categories of situations types.

- Languages all respect the overarching ordering of the 
situation types but they differ in how many semantic 
categories they divide the hierarchy into, and where 
they place category boundaries.



More ON-like More
 

IN-like 

Support from
below

Hanging
over/against

Joined to 
surface“Clinging”

Full
Contain- 

ment

Point 
attachment



English ON IN

More ON-like More
 

IN-like 



Berber X DI

More ON-like More
 

IN-like 



More ON-like More
 

IN-like 

Japanese NAKAUE
………………….[All-purpose locative particle]…………………….

 



Dutch OP INAAN

More ON-like More
 

IN-like 



Spanish EN

More ON-like More
 

IN-like 



English ON IN

Berber
X DI

Japanese UE NAKA
………………….[All-purpose locative particle]…………………….

Dutch OP INAAN

Spanish
EN

More ON-like More
 

IN-like 



English ON IN

Dutch OP INAAN

Berber
X DI

Japanese UE NAKA
………………….[All-purpose locative particle]…………………….

Spanish
EN

More ON-like More
 

IN-like 

Common

Rare



More ON-like More
 

IN-like 

English ON IN

Common

Dutch OP INAAN

Rare

“Solid Support” “Tenuous Support” “Containment”



- Is cross-linguistic frequency a clue to “naturalness” for human 
cognizers? (common assumption in linguistic typology)

If so, English-system should be easier than Dutch system. 

... and Dutch children might make errors consistent with the 
English system, e.g. overextend OP

 
to AAN

 
situations:

OP ?

Cross-linguistic frequency as clue to “naturalness”?



Gentner & Bowerman (2009) tested this hypothesis:

- Learners of English vs. Dutch (2-6 years), and adults, 
described various spatial situations (real objects, not 
pictures). 

- How well did the children encode the situations with 
the same prepositions that adults used?

Cross-linguistic frequency as clue to “naturalness”?



More ON-like More
 

IN-like 

English ON IN

Common
Dutch OP INAAN

Rare
“Solid Support” “Tenuous Support” “Containment”

Cookie on plate
Plaster on leg
Sticker on cupboard…

(etc. -
 

total of 8)

Mirror on wall
Clothes on line
String on balloon…

(etc. -
 

total of 8)

Cookie in bowl
Flower in book
Candle in bottle…
(etc. -

 
total of 8)



More ON-like More
 

IN-like 

English ON IN

Common
Dutch OP INAAN

Rare
“Solid Support” “Tenuous Support” “Containment”

- Both sets of children equally accurate at encoding solid support
 and containment

 

relations like adults.

- English children much better than Dutch children at encoding 
tenuous support like adults.

- Dutch children sometimes overextended op
 

to aan
 

relations 
(English-style pattern).



- Dutch learners make errors consistent with the 
English system.

But wait! Surely it’s just easier to learn ONE semantic category 
(on) than two? (op, aan)?! (i.e., no need to refer to frequency 
in world’s languages.)

This depends on the categories! 
Recall: for verbs of putting on 
clothing,cutting, etc., kids master 
multiple categories in the same 
length of time it takes to learn ONE 
‘big’ category (Bowerman 2005)

- English category system (common) is easier than Dutch 
category system (rare).

Hypothesis supported:

Cross-linguistic frequency as clue to “naturalness”?



Conclusions –
Mechanisms of category construction

- Some everyday semantic categories are not available ahead of 
time – children must construct them under prompting from 
language.

-- error patterns (e.g., open -- Bowerman & Choi)

-- word-teaching experiments (keet – Casasola experiment)

- There is evidence for category construction:

Continued…



- But children are not a blank slate.  Some ways of dividing 
up a conceptual domain are easier/ more accessible than 
others 

-- Recall Lecture 1: “linguistically sensible” overgeneralizations, 
e.g., spatial words for temporal or state-change meanings, 
use of words for active causation for permissive causation…

-- And today: children learn English system of topological 
spatial categories more easily than Dutch system (Gentner 
& Bowerman 2009).

Conclusions –

 

Mechanisms of category construction, cont.



The End



Extra slides, Casasola & Cohen’s 2002 
study on the prelinguistic status of the 
concepts associated with in, on, and kkita



English-environment infants: 
9-11 months – prelinguistic stage
17-19 months – early linguistic stage 

… were habituated to videotaped events of putting 

varied objects into one of these relationships:

(a) containment relationship  (“in”)

(b) support relationship (“on”)

(c) tight-fit relationships (“kkita”)

Casasola & Cohen (2002 Developmental Science)

…tested pre-linguistic children’s (9-11 mo.) grasp of the 
in, on, and kkita categories. 

English-environment infants: 
9-11 months – prelinguistic stage
17-19 months – early linguistic stage 

Casasola & Cohen (2002 Developmental Science)

…tested pre-linguistic children’s (9-11 mo.) grasp of the 
in, on, and kkita categories. 

… were habituated to videotaped events of putting 

varied objects into one of these relationships:

(a) containment relationship  (“in”)

(b) support relationship (“on”)

(c) tight-fit relationships (“kkita”)

English-environment infants: 
9-11 months – prelinguistic stage
17-19 months – early linguistic stage 

Casasola & Cohen (2002 Developmental Science)

…tested pre-linguistic children’s (9-11 mo.) grasp of the 
in, on, and kkita categories. 



Tight fit

Containment

Support



Tight fit

Containment

Support



Tight fit

Containment

Support

At both ages, infants 
habituated to containm. 
discriminated between 
the familiar relation and a 
novel one (support), 
whether objects were 
familiar or new.

At neither age did infants 
habituated to tight-fit or 
support discriminate 
between the familiar 
relationship and a novel 
one when the objects 
were new. 

And only the older age 
group (19-20 mo.) could 
even discriminate 
between the familiar 
relationship and the novel 
one when the objects 
were familiar.



Casasola & Cohen conclude: 

- containment is indeed an abstract prelinguistic category, 

available for a word to map to….

- but no evidence that support and tight-fit are also 

available prelinguistically. 

Results suggest that some categories of spatial 

relationships develop gradually: at first, not fully 

separate from the objects that instantiate them, later 

recognizable even when the objects are new.
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