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Productivity

“Except for a ridiculously small humber ....
all actual sentences are of a probability so
low as to be effectively zero, and the same
is true of structures.... In general, it is a
mistake to assume that--past the earliest
stages--much of what the child acquires is
acquired by imitation. This could not be true
on the level of sentence formation, since
most of what the child hears is new and
most of what he produces, past the very
earliest stages, is new.” (Chomsky 1964:

37)




Lecture 7: How children build sentences

What's

mummy doing?

N v
_ﬂ-’fﬂf‘-_\_\-\_\_\-"‘—\-\_
v NP
what ‘s Mummy e doing l;




Lecture 7: How children build sentences

what ‘s Mummy doing

Naomi

1;11.11 What doing?

1;11.21 What’s Mommy doing? (10x, first

2;0.18

2,0.25

uses = imitations)
What’s donkey doing?
What’s fish doing?
What’s toy doing?
What’s Nomi doing?
What’s Mummy holding?

(Data from Sachs 1983) «
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Lexically specific units

What’'s Mommy doing?
What’'s ANIMATE doing?
What’s ANIMATE PROCESS-ing?

A constructivist view
of language acquisition

o Language acquisition involves the
learning of form-meaning pairs

Simple or Complex

(word-sized) (phrase-sized)

Concrete or Abstract

(phonologically specific) (phonologically underspec ified)

0 Abstract constructions have the same structure
as more specific units and are acquired by
generalising over them .
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A formulaic phrase

tr Im
WANT
SPEAKER
DEICTIC
|
| want a buiscuit
9
A low-level schema
(‘frame with slots’)
tr Im

HUMAN

WANT

THING

want

10
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An abstract schema

tr > Im
PROCESS
THING THING

11

To acquire a complex schematic unit, the
learner must be able to

o represent phonological and semantic properties
of utterances

o segment utterances and match chunks of
phonology with chunks of semantic structure

o form slots by generalising over fillers attested
in a particular frame

All necessary for lexical learning!!!

12




Lecture 7: How children build sentences

Very different from “words and rules”!

S - NP VP

kaet
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Syntactic productivity

o Lieven et al. 2003: children’s novel
utterances can be derived by applying
‘syntactic operations’ (substitute, add
on, drop, insert, rearrange) to stored
chunks - unconstrained

o Dgbrowska and Lieven 2005: more
explicit account of children’s
knowledge

14
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The corpora

o 4 children (Thomas, Annie, Eleanor,
Fraser) recorded for 30 hours at
ages 2;0 and 3,0

o Each corpus divided into a "main
corpus” and a “test corpus”

15

Traceback analysis

o The new traceback: can lexically
specific units derived from prior
experience can be used to construct
novel utterances?

2 types of units: fixed phrases &
frames with slots

two operations: superimposition &
juxtaposition

> Purpose: develop a child-friendly
grammar

16
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MOT:
*MOT:

*INV:

*CHI:
*CHI:

Fixed phrases, e.g. to the shop

*MOT:
*MOT:

*MOT:

gouknow/mlyow'U/]yourdoWshouseisgoMg
ack to the shop as well .

you know your mini+milks I'll take them all back
to the shop .

take the shop over to the track so that we can
send the train to the shop.

it goes back to the shop.

I think we'll give <this doll> [//] that doll's house
!:%ack to the shop because Eleanor never plays with
it now .

that playdoh is going to the shop.

are we going to take these back to the shop?

he's gone to the shop to with [*] his own .

17

Frames with slots, e.g.
Shall we PROCESS then?

*MOT: shall we do some draw-ing then?
*MOT: shall we get green out then?

*MOT: shall we go back then?

*MOT: shall we have Winnie in then?

*MOT: shall we put them in hold then?

*MQOT: shall we take her off then?

*MOT: so shall we swap the dress-s then?

*CHI: shall we [/] we do it again then?

*CHI: shall we do a shop then?

*CHI: shall we get them narrow car-s out then?
*CHI: shall we make a road then?
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SIMPLE SUPERIMPOSITION

Where’s the pteranodon? [Fraser 3]

Attested components Child | Adults
Where's the THING? 50+ 50+
pteranodon 3 2

?LOCATION THING

Where’s the ...? pteranodon?

\/ 19

SUPERIMPOSITION WITH OVERLAP

Do you want to go to the shop? [Eleanor 3]

Attested components Child | Adults
Do you want to go to THING? 1 5
to the shop 2 6

Do youwanttogo to NP ‘

SUPERIMPOSE I [ _— ’ Do you want to go to the shop?

WITH OVERLAP
to the shop

20
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SUPERIMPOSE WITH MUTUAL ELABORATION

Where can he park? [Annie 3]

Attested components Child | Adults
where can he park? 1 0
where can NP park? 5 0
where can he VP? 3 0
park 18 17

where can NP park? ‘

SUPERIMPOSE
WITH MUTUAL —p | Where can he park?
ELABORATION

where can  he VP?

21

JUXTAPOSITION (in any order)

Where are you, baby? [Annie 3]

Attested components Child | Adults
Where are you? 3 11
baby 50+ 50+

’ Where are you? ‘ —— | Where are you, baby?

JUXTAPOSE

22
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Shall we get them ready then?

Matching constructions CHI Adults
Shall we VP then? 4 7
get them AP 2
get NP ready 0 3
getthem AP Shallwe VP then?
get NP ready get them ready
23

You don’t need to go to the bathroom, do you?

Matching constructions CHI

Adults

You don’t PROCESS, do you?

8

don’t need to PROCESS

2

go to the bathroom 2

0

You don't VP, do you?

| |

don’t need to VP

]

go to the bathroom

24
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Traceback results: 2-year-olds

0%

100% -

90% ~

80% +

70% H

60% -

50% H

40% ~

30% ~

20% +

10% -

_

E3o0p
d02op
m1lop
O0op

B syntactic fails
H lexical fails

Thomas

Annie

Eleanor

Fraser
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Traceback results: 3-year-olds

100

90 +

80 A

70

60 -

40 1

20 1

10

50 T—

30 T

+4

W syntactic fails
@ lexical fails

W 4+ op

@E3o0p

O2op

B 1op

DOO0op

0

Thomas

Annie

Eleanor

Fraser
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What about the fails?

o Have only a partial record of the
child’s linguistic experience
o Most are ‘near-misses’

o Many are ungrammatical (62%;
successful derivations = 20%)

o They are not grammatically more
complex than successful derivations

27

List of fails

© 0O N U R W N

e
= O

e e e
D U1 A W N

Was it?

*Do you want to football?

Which ones go by here?

Which ones go right on here?
*What’s a@sc called a cotton-reel?
*What's called the newsagent man?
*What say my computer?

* Where you been to?

Was that fine?

. *What does make that?

. *Do you want to sleep to my house tonight?

. *Do you want sleep to my house tonight?

. *And what that done?

. Why’s it in plastic?

. Are they downstairs?

. *Where is Deepa come with you? 28
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Was that fine? [Annie 3]

Attested components | Child | Adults | Reason for failure
Is that AP? 0 13 | No type variation in
initial slot
X
Was that from there? | 3 0 No type variation in
final position
X Wrong filler

29

Do you want to football? [Annie 3]

Attested components | Child | Adults| Reason for failure

Do you want to VP? 0 50 |Inappropriate filler

X

30
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So...

Children’s creativity seems to involve
superimposing and juxtaposing
memorized chunks (‘cut and paste’)

In order to do cut-and-paste, you must
have an understanding of the role of
the component units in the schema.

31

What about more complex
constructions?

32
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Thornton & Crain (1994): Exp. 1

Adult:  We know what's in the box, right?
Ask the rat what he thinks.

Child:  What do you think is in the box?

Adult: We know that the Smurf went to the
donut store on his skateboard, right?
Ask the rat what he thinks.

Child: What way do you think the Smurf
went to the donut store?

33

LDD questions
in spontaneous speech: Abe

3;8 which snake did he say was in the United
States?

3;10 what do you think’s under here?

3;10 what do you think’s under here?

3;11 what do you think the kangaroo's gonna
think?

what do you think this is?

why do you think this doesn't work?
where do you think they're going?
where do you think the other one is?

how long do you think it would have to take
to that crane?

WwWwWwwww
N " NE NEr N W=
= = e
= = e

34
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Thornton and Crain (1994)
demonstrate that four-year-olds can
produce questions of the form WH do
you think S-GAP?

... but this doesn’t mean that they have
mastered the LDD question
construction: they could have just
learned a lexically specific template!

35

LDD questions in the input

Frequency: 225/mln words = 1 every 70 minutes

o main auxiliary = do, does, did: 99%
o main subject = you: 91% (other pronouns:
6%)
o main verb = think, say: 96%
o gg/ditional elements (complementizer, DO) =
(o]

WH do you think S-GAP? = 85%
WH did NP say S-GAP? = 9%

Most remaining questions involve minimal
modifications of these templates.
36
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Hypothesis: Children have lexically
specific templates for LDD questions.

o Prediction: children will perform
better on prototypical questions
(those that match one of the
templates)

o To test this hypothesis, we used a
repetition task (easier than
production) and tested older
children (5- and 6-year-olds)

37

Dabrowska, Rowland and Theakston
(2009)

Exp:
Child:
Dobbin:

» 37 five- and six-
year-olds

* ‘Repetition game’

What did you say the scared little boy probably hopes?
What did you say the scared little boy probably hopes?

He hopes the monster has gone away!
38
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Imitation experiment: Dgbrowska, Rowland and
Theakston (2009)

Protototypical Question

What do you think the funny old man really hopes?

Unprototypical Question

What does the funny old man really hope you
think?

Prototopical Declarative

I think the funny old man will really hope so.

Unprototypical Declarative

The funny old man really hopes I will think so.

39

LDD study results

5-year-olds 6-year-olds

15 ] B Prototypical

0.5 ] B Unprototypical

Ques Decl Ques Decl

Prototypicality, F (1,34) = 5.82, p = 0.021, n,2 = 0.15
Construction, F(1,34) = 6.47, p = 0.016, n,> = 0.16
Construction x Age, F(1,34) = 7.51, p = 0.010, n,2 = 0.18

40
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Adult performance on LDD question
experiment

3.5

2.5

M Prototypical
W Unprototypical

15+

0.5 -

Question Declarative

Construction x Prototypicality F(1,8)=8.16, p=0.021, n,?=0.51
41

So...

Children appear to rely on lexically
specific templates for LDD
questions as well as declaratives
with verb complement clauses,
even at age 6.

42
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Later development

o LDD question formulas survive into
adulthood:

LDD questions in ADS also very stereotypical
(Verhagen 2005, Dabrowska in preparation)
Prototypical questions produced more fluently
(Dgbrowska in preparation)

Prototypical questions judged to be more
acceptable; questions which depart from the
prototype in several respects are judged as bad
as *that trace violations and some other
ungrammatical sentences (Dgbrowska 2008)

o Did not find an interaction between
prototypicality, construction and age —
verb-general complementation patterns
emerge after 6

43

Back to poverty of the stimulus

You can't learn about the properties
of empty categories, constraints on
extraction, etc., from the input

» Therefore, we must have an innate UG.
»Therefore, we need a better theory!

The utterances that children produce can be
constructed using units derived from the input.

44
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Implications of the UB view

1. Grammar is learnable — don’t need to
postulate an innate UG (?)

2. The same speaker may produce a
particular utterance in different ways
at different stages of development.

3. Different speakers may produce the
same utterance in different ways

45

Schemas or exemplars?

Previous discussion assumed that
language learners extract schemas:

?LOCATION THING

Where’s the ...? pteranodon?

~_

46
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Schemas or exemplars?

But the empirical results are also
compatible with exemplar models:

?LOCATION ?LOCATION‘\E\
ol

is to as is to

Where’s the dog? 2?77

47

Where is the dog? 7he
cat sat on the mat.
What's mommy doing?
Shall we go back then?
Where is Daddy?

Problem with
analogical models:
computational
explosion

48
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My grammar isn't
productive

enough... I better

extract some
schemas!

Problem with
schemas: what
causes learners to
generalize?

What drives
developmental changes?

o Maturation

o Data compression in long term
memory (cf. connectionist models)

o Occurrence of processing event
facilitates its recurrence (cf.
Langacker 2010)

50
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Schema v. analogy

“.... analogy ... presupposes structural parallelism. In
solving a proportion—e.g. in computing trimmed as
the value of x in the formula film/filmed = trim/x—
one must first determine that fil/m and filmed are
related in a specific way, and then find an x such
that trim and x are related in the same way. But
what is “the same way”? It is an abstract
commonality, which the two pairs share. It is
therefore a schema which theY both instantiate, and
if made explicit it would actually constitute a
constructional schema of the sort proposed in
Cognitive Grammar. I have no doubt that true
analo?ies do occur, where new expressions are
modeled on others without the prior extraction and
enduring cognitive presence of any schema.
However, the very process of analogizing induces
the apprehension of an abstract commonality, at
I6e§)st as a fleeting occurrence.” (Langacker 2000: o

Schematization and analogy are different
names for the same process

, ?LOCATION THING

?LOCATION 2LOCATION
lllike
‘ is to ‘ as IS to
Where’s the dog? Where's the pteranodon?
52
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Schematization and analogy are different
names for the same process

?LOCATION THING

N O\

/7 N

?LOCATION ?LOCATION
lllke
‘ IS to as IS to
Where’s the dog? Where's the pteranodon?

53

Evidence supporting the analogy-to-schema
view: Anchoring effects

o Ninio (1999): "... the more verbs
children already know to combine in a
certain pattern, the faster they learn new
ones”

o Casenhiser and Goldberg (2005):
learning facilitated when a single verb
occurs relatively frequently in the same
construction

54
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Evidence supporting the analogy-to-schema
view: Productivity increases gradually

100
90

80 L
70 /

60 /

50 /

40 -
30 A
20 A
10 A

2.0 2.6 3.0 3.6 4.0 4.6 5.0 8.0
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The last slide (honestly)

o Children learn language by communicating.
o They construct novel utterances by recycling
chunks they have used or heard previously.

o Schemas are entrenched analogies.

o There are many ways to skin a cat:

the same utterance can be constructed in different
ways using different chunks;

the same analogy may be hard or easy, depending
on how many times it had been used before.
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