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When did you start talking?



How did you learn to talk?



Developmental Transition of
Uttel’anCeS by Children(Maeda-Maeda, from 1996)

Word segmentation

- =

1;0 ‘nen ne’ R H(sleepy)
1;6 ‘kete’ T (from akete=open)

<pm/v\ IO\

S92UalUaS 18buoT

1;7 ‘totta’ bvyA(got) ‘kitty’ 71— (Kitty doll) ‘chan’F+ > (dear)
1;8 ‘mochi’ EF (rice cake) ‘tabeta’ 2 X% (ate) /
‘kuchushita’ 2F2v4 (socks) ‘haku’ 7\ (put on)
1;9 ‘nana’ 37 (doggy name) ‘mizu’ 2 X(water) ‘nonda’ /& (drank)
2;1 ‘~chan’ ~F-+ > (dear) (own name) ‘mo’ E (too) ‘nomu’ (drink) /.Ls
2:3 ‘gyunyu’ ¥a1—=a—(milk) ‘nonderundayo’ /> 7 L% 3(drinking)
‘Ochan’ OF > (dear) ‘wa’ 7 (topic-marker)
2;:9 ‘kaze’ h¥(cold) ‘naotutara’ ;A y32>(recover)
‘calupisu’ AJLE X (brand name of drink) ‘nomareruno’ /<L JL/ (allowed to drink?)
2;10 ‘ah’ 7— (oh) ‘oniichan’ 7=+ F-+ > (elder brother) ‘ga’ 73 (subject-marker) ‘ocha’ ZF+
(tea) ‘0’ F(object-marker) ‘nonda’ />4 (drank) ‘na’ + (didn’t he)
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1. Segmenting words from fluent speech

 Head-turn Preference Procedure (Jusczyk & Aslin, 1995)

The cup was bright and shiny. Q The cup was|bright and shiny.
A clown drank frcj‘m the red cup. . A clown drgnk from the red cup. .
His cup was filled with milk. His cup wabs filled with milk.

cup cup cup cup.. . . dog dog dog...
(e




1. Segmenting words from fluent speech

e Clues to word segmentation
— Transitional Probabillity (Saffran et al.,1996)
[SILOIZLD ? 1 ‘miluku hoshii no?” (Want milk?)

(LoD 2?1 ‘miluku nomu?’ (Drink milk?)
[ES5)LU K] ‘hora miluku yo’ (Here is milk)

— Stress (strongly pronounced syllable)
O English...doctor,kingdom (Jusczyk et al.,1999)

O Japanese...7—7,buh-bu (car) <=4, kuQku (shoe)
HA LK. aN-yo (leg) (Hayashi-Mazuka,2007)

— Frequent Words

O Own name (Bortfeld et al.,2005)
O Functors ... grammatical particles in Japanese?



But...

e Indeed, children must hear functors, or grammatical
particles, in speech input very frequently

e But, children’s early production are likely to omit those
grammatical elements...

(oY A44] wan wan (doggy) ita (there)
FAVAWY & 2 pa pa (daddy) kaisha (office)
[9Fa$%2 /7vJ]1  kutushita (socks) haku (put on)

= Are children really able to utilize grammatical
particles to segment a word ? When do they recognize
grammatical particles in the speech input?



Japanese infants’ recognition of
the particle ‘ga’ (kajikawa & Haryu, 2008)

*Modified Habituation Procedure

15 ¢
| 'rume ga muwa-tteiru yo’

10 |
5 |
Habituation Phase Test
0 | | | | | \ | \
1 2 3 4 5 6 7 8 9 1 2 3 4

Test1 ‘rume ki  muwa-tteiru yo’ (‘ga’ replaced with a non-particle syllable)
Test2 ‘rume muwa-tteiru yo’ (‘ga’ dropped)

Test3 ‘rume ga muwa-tteiru yo’ (standard)

Test4 ‘wapu ga rite-tteiru yo’ (control)

* Order of Test1-3 was counterbalanced across infants



Listening Time

When habituated to a sentence
that does not include
a grammatical particle

O = N W ~hO1 O J OO O

9 |
8
Ji
6 O standard
3} B drop
4 | [ replacement
3 F
2 I
1
0
6mos

standard

drop

replacement




1. Segmenting words from fluent speech

Clues to word segmentation
-Transition Probability (Saffran et al.,1996)
-Stress (strongly pronounced syllable)
English...doctor, kingdom(Jusczyk et al.,1999)

Japanese...buh-bu,(car) kuQku (shoe) aN-yo(leg)

(Hayashi-Mazuka,2007)

-Frequent Words
Own name(Bortfeld et al.,2005)

Functors ?  (Kajikawa & Haryu,2008)

At least, 15-mos recognize those elements in the speech input...
To be continued ....
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2. Word learning

 Number of productive words

450

400 /
3|:n

(O0)

Why do children progress so slowly in their early stages?

200
150
100

o0

10m 12m 14m 16m 18m 20m 22m 24m 26m 28m

Ogura(2000)




When a child hears a novel word...

What does the word ‘rabbit’ mean?

rabbit - .
(category) -~ *. 1 7

Iong ears !
The bunny S
name



Okamoto(1982)

9months | A child’s use of the word /nyan nyan/:
(white dog stuffed toy) === (white dog in storybook)
10months M dog) (white foolen puff) ===p (black rope tuft)
' \
11months (Dogs in general) == (cats) || (white yarn-blanke—s (white wall)
l \ HUVEE
12months | Wion) (tiger) (hite bean!Shoe with white yarmn)
13months

~

/nan nan/ (dog)
/na-n/ (cat)
/mo-/ (cow)
/zo-/ (elephant) _

/kun chan/ (bear) x> =¥>%v% [nyan nyan kuQku / (white woolen shoe)

— x> =+x>F3vF/nyan nyan choQki/( white woolen vest)




Word-learning

- mutual exclusivity bias
rabbit -whole-object bias
-taxonomic bias

' (shape bias)
rabblt = A
(categor

=vocabulary spurt



 Number of productive words

450
400 X
350 ﬁ/ocabulary spurtif
300
o0 e VAN A
200 Word-learning biases
150 ]
100
50

0

10m 12m 14m 16m 18m 20m 22m 24m 26m 28m

Ogura(2000)
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Is that enough?...

All the words children must learn are
NOT object labels.

“Ah, NEKE* ga iru!” R
(Ah, here is NEKE*) [ |/
I S AV | .II" et
i | "_
“Ah- NEKE* -tte iru!” a,H n ) | ¢
(Ah- it is NEKE* -ing!) [ A/ |
[Bh— R TLNS! ] -..;,1_,"') st

Word’s form class

Kinds of meaning characteristic of the form class

*‘NEKE’ is a nonsense word in Japanese, which was used to examine whether children were able to
infer its meaning, an object label or a verb denoting the action, by attending to the sentence frame
in which the word appeared.



(Imali, Haryu, & Okada,2005)

Noun Condltlon Mutsumi Imai, Etsuko Haryu
“Hora, NEKE* ga aruyo” ‘Construction of the Lexicon:
i How Children Learn Words
(LOOk, here is (a) NEKE) and Concepts’ (lwanami 2007)
[(E5, + 5B &) ¢

Drawing 5.3 Imai et al.(2005)

, (49

i
t.. '_r__;

Action-Same-Object-Change scene

Object-Same-Action-Change scene

“NEKE* ga aru no ha dotchi?”
(In which is NEKE?) TR DN&HEDIEE L ? |



Verb Condition (Imai, Haryu, & Okada, 2005)

“Hora‘ NEKE* -tteiru” Mutsumi Imai, Etsuko Haryu
_ . ‘Construction of the Lexicon:

(LOOk’ Itis NEKE'mg) How Children Learn Words

“i%s *"T’D—Cb\éctj zi;:md Concepts’ (lwanami 2007)

Drawing 5.3 Imai et al.(2005)

([

Object-Same-Action-Change scene Action-Same-Object-Change scene
“NEKE*- tteiru no ha dochi?”
(In which is she NEKE-ing?) R >TWWADITESL ? |



(Imai, Haryu, & Okada,2005)

100

O noun

Mean proportion of the Action-Same choice (%)

3—year—olds 9—year—olds

=Distin .w types Mappinggo an appropriate
concept
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Many verbs can be applied to this scene...

SOV verbs SV verbs

Ta-tteiru (standing)
DTS

Mo-tteiru (gripping) ’
B-oTL%

Dama-tteiru (staying
silent)

Kakae-teiru (carrying
MOhATLS

EK-oTLV3

Osae-teiru (holding)
HIZTLVS

Utsumui-teiru (ooking down)
3D2LUVTLVS

Fumishime-teiru (standing firmly)
/S\J"l/&)-tll\é




From when are children able to infer
the meaning of a novel verb

by utilizing the syntactic structures
In which the verb appears ?



Do children utilize syntactic structures

to figure out the meaning of a novel verb?
(Naigles,1990)

video 1 video 2

ey —

S bunny ——_,

Transitive Condition
“Look, the duck is gorping* the bunny!”

*‘gorp’ is a nonsense word that was used to examine children’s use of sentence frame in
Interpreting a novel verb

Intransitive Condition

“Look, the duck and the bunny are gorping!”

¥ Drawings were borrowed from Naigles et al, “Children Use Syntax to Learn Verb Meanings.”,
Journal of Child Language (Cambridge University Press), vol.17 No.2 p357-374 (1990). Fig.2
http://journals.cambridge.org/






video 1 video 2

Causative event Non-Causative event

Where Is gorping now?
Find gorping !
¥ Drawings were borrowed from Naigles et al, “Children Use Syntax to Learn Verb Meanings.”,

Journal of Child Language (Cambridge University Press), vol.17 No.2 p357-374 (1990). Fig.2
http://journals.cambridge.org/



Looking time (S)

Transitive Condition

Intransitive Condition

O causative
[l non-causative
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But...

Japanese language allows ellipsis of arguments.

“A, ninjin tabe-teiru ne”

(Ah, __ eating carrot, is it not) o
[H. [CALA BRTSH1] Y N
I i

“Ah— usagi san tabe-teiru yo” ,II." e
(Ah, bunny is eating ) o - |
[H— SEFSA BRTHLI . 4
“Ah— tabe-teiru !” g 3 ’_,.*-- L
(Ah, eating!) -

[h— BARTH]

= Do Japanese children also use syntactic structures to infer
the meaning of a novel verb?



Do Japanese Children Infer the Meaning of a Novel Verb on the
Basis of Sentence Structures ? (Imai-Haryu, 2007)

* ‘HEKU’ is a nonsense word in Japanese,
which was used to examine whether children

were able to infer its meaning, an object
Drawing 5.7 Can Japanese children map a novel verb on the basis of syntactic label or a verb denoting the action,
structures of the sentence in which the verb appears ? : Stimulus materials (movies) by attending to the sentence frame

used in the experiments done with Japanese children. (Imai, Haryu et al., in . i
preparation) in which the word appeared.

Causative event Non-Causative event

Transitive Condition:

[DHX(EAD I (RBA)E NIH>TLBDIE, EoB 7 )
“usagi(san) ga kuma(san) o HEKU*- teiru no ha, dotchi?”
(In which one is the bunny HEKU*-ing the bear?)

Intransitive Condition:

[DHFX(ZAE ITEAD AT-TWVADIE, EoB 7 )
“usagi(san) to kuma(san) ga HEKU*-tteiru no ha, dotchi?”
(In which one are the bunny and the bear HEKU*-ing?)



—_ 100

§ 90 O intransitive
g 80 B transitive
& 70 i

g +

v 60 |

S 50

o

e 40 |

o

_§ 30 |

5 2 |

o

& 10 |

5 o 1

2 2yrs 3yrs oyrs

Correct Responses:
Transitive Condition: Mapping the novel verb to a causative event
Intransitive Condition: Mapping the novel verb to a non-causative event



Japanese two-year-olds already know that causative verbs

typically appear in transitive frames whereas non-causative
verbs are likely to appear in intransitive frames, and utilize this

knowledge to learn verbs.
% k

How do Japanese children determine semantic roles of noun
phrases in transitive sentences?

O word order ...Subjects are likely to come first.
O Case-marking particles mark the semantic role
of the preceding noun-phrase

The Marker the%‘ﬁ%marker push
‘\

P, Zx Y
The rabbi -marker theMmarker push

=The bear pushes the bunny



‘subject+object’ word order condition

[D2EAD DYFEAZE R7oTLVS DIFESL? ] NEKE i

; . . cmy "Is a nonsense word in Japanese,
kuma san GA usagi san O NEKE*-tteiru no wa dochi? which was used to examine whether children

(bear) (rabbit) (which one) ere able to infer its meaning, an object

(In which is the bear NEKE*-ing the rabbit?) label or a verb denoting the action,
by attending to the sentence frame

: : " in which the word appeared.
‘object +subject’ word order condition h b oL

[ XEAE JISAD RToTNS DIFE>E?
‘usagi san O kuma san GA NEKE*-tteiru no ha dochi?’
(rabbit) (bear) (which one)
(In which is the bear NEKE*-ing the rabbit?)



100
90 %
80 sl

60 |

O subject +object
B object + subject

90

40
30 |
20
10

2yrs(30m) 3yrs(43m) Syrs(68m)  (Haryu et al., 2007)

Why do five-year-olds fail to correctly respond to the ‘object+subject’ sentence
whereas three-year-olds succeed?

Pragmatic Knowledge ?
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